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THE MORPHOI OGICAL SIMUARITY OP CERTAIN lUTEVL CYSTS 
\ND ENDOMETRIOSIS OF THL OV\RY 

E S J KlNr MD (Mu.b I TRCS (Cnc) MEtsoURSt Australia 

t^ctacn tik rtihnl >cy lammi) «f Mtibuutne 


E xamination of the records oi Wood 

OiSts of the o\dr> of the past three 
decades discloses the fact that the 
diagnosis of endometriosis of the o\ ar> is fre 
quentlj found while mention of other <ondi 
lions particularlj the tarr> lutealejsts israrc 
Previously the blood cysts v\ith the cxccp 
tion of the obviousl) luteal formed a hetero 
geneous group for which numerous hypotheses 
had been put forward 

The first suggestion that some of these cvsls 
«ere endometnal imuellenanj in origin was 
Inade by Russell in ibqq and this idea was 
seized upon and since that time many reports 
of cases asenbe this origin to similar cysts 
It was about the same period (189S) that 
Fraenkcl (5) showed that some of the luteal 
c\sls containing old blood developed a lining 
of columnar cells Man\ luteal cysts leave 
little doubt as to their origin, but some of 
them lose many ol the characteristics by 
which their origin mav be easiK recognized 
It is these aty pical torms w hich it is piopo»ed 
to discuss and particularly those which have 

developi d the ‘ epithtUal lining described by 
I ratnkel 

A priori since corpora lutea occur so com 
monly m the ovary one would evpect to find 
changes in them much more fn quentlv rather 
than to discover a cunouslv aberrant tissue— 
endometrium which is apparently derived 
from a neighboring organ 


Is It that the luteal evsts are too obvious to 
raise question and of too little interest to be 
more than noticed’ Or has the possibility of 
the luteal origin of the epithelium lined glands 
and cysts been overlooked’ A consideration 
of the microscopic appearances and one at 
least of the complications of these luteal cysts 
will readily make it dear that they occur more 
commonly than, and equal m interest, those of 
‘ endometrial” character 

The effect of the rupture of endometrial 
cysts on the peritoneum, with the develop 
ment of secondary endometrial growths and a 
resulting severe mflamroatory reaction has 
been frequently described W hv is it, though 
that a similarly severe reaction to the presence 
of luteal cells derived from a tarry luteal cyst 
has been almost unnoticed"* Brakeman and 
Shaw have reported cases of this most inter 
esting condition and the writer has observetl 
ac^e in which a similar phenomenon occurred 

In view of these circumstances, a desenp 
tion and discussion of tarry luteal cysts and 
their relation to endometriosis will not be out 
01 place 

that failure to diRerentiate the two condi 
Uons sometimes occurs was suggested by the 
observations (rj that the diagnosis of endo 
metnosts was made m cases of luteal cysts 
showing the epithelial lining and (z) that the 
evidence on which the conclusion of the 
endometnal origin is based, in some reported 
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n«cs Is im<k<]inli nn<l in <^mc cn«cs c\cn 
1 liUnI origin It is jxissjbh tht wj, 
t,(.stioii of ilu 1)17 irn in llic liiacno is of cmlo 
mitnosis tint np|inls to the innKimtion 
flurt irt of toursi vimc n«:ts iii which 
till. IN nil nee nt prc'int nllows onh of i dug 
nosis of ‘ cnijomttrn) ^.hnds hut i! is pm 
jiosul to slim\ tint ollitr sourcts should ht 
ronsiiUrnl htfori ronilutiin^ tint the c\sts 
irt ni(i''sarit\ of nniillirim oripin 

tMXliltTRlM (\sTSOI Tilt OV Mt\ 

I niloimlml vtnicturis found m Ihi o\m 
t iki tliL form of ^.tmds and 1j\ tin dditalion 
of these <Nsts fill sc c\sts usuilK fontun 
elioeohti or tnrrN imtirnl which isdiruid 
from oil] lilood On this hNi>otlitsis tht nison 
for thi hludin;,isthn since thi j^hnds 
fuiutioiullt is Will IS niorpholof^u dlv rt 
semhte those of the normil emfometnum 
htmi)rr}n}.t occurs into them dunnj. men 
struition (jl 

lilt |,Iinds frtiiuinih oicuron (he surhct 
of tht ort,in ind idhtsions form between the 
ov tr% inif the rieii^hlxtriii^, struetores ft4 161 
I his Is due to the implantition of the ^lamls 
on tht siirfict of the surroundin>, orf.ins ancl 
to the suljsiquinl librosis in lut^unttd In the 
[irt strict of tilt j,! ind li'sut 1 his chinctir 
rstic will be rtfemd to 1 1 ter 
‘•omttinus the c\sts rtith i sizt of settnl 


T\RR\ lUTFtL ClbTs 

It Is unncccssarj fo consider the simple 
lulcil C>sts except to point nut that thev are 
of two t>i)ts 

I Tht corpora lutta which become cistic 

f? 4) 

"* 7 ht foUiclci, which become atretic and 
in which the cells undergo ‘ luteal change 
without forming a cnrims luteum (lo) 

In tithtr ci«t tht cellular laj er becomes m 
Meltel In conncctnc tissue and the cells be 
fomt <c|>irittd and altcrcel in their morpho 
logical clnracttristics (1 ig 4) Some of the 
c\sts which arise dircctlv from the follicle 
hiM !)tcn named b) Shaw granulosa luteal 
cjsts in order to indicate that cells dented 
from tJicgranuIosa lavtrof the graaban follicle 
art prtstnl These cests art well shown in 
the ‘ luteal casts associated with hadatidi 
form molt 

Himorrhagt occurs into mane of these 
casts and as the blooil is not (8 9 11 19) 
alisorlnd and becomes old it a umes a choco 
hit or tarr\ ton'isttncj Ihtse cests are re 
ftrrtifloastht larr\ luteal ctsts anti (here are 
thusi numbtr of leptsof these ca tsiTig 
llit't art ti) the tarr) corpus luteum tests 
arising bv t% stic changt and h imorrhage into 
a formtd corpus luttum (.a) the tarr\ granu 
losa luteal test -tht tarr) form of the cist 
iliscnbtd abo\t ( b) ihi tarr\ theca luteal 


(? to 0) ctiitinuttrs and rupturt ma\ otcur 
into tht ptritontal casit) 

Microsioincall) tht ghnds art Imeil with 
foluninar tpJfhiJjum whuh his 1 supjwrUng 
stroma similar to tint of tht tndomelnumol 
the uttrus (15) Around this again is the 
tissue of tht surrounding organ librous tis 
sut — and in somt platis mustlt 

WJiili. this IS tht t)pKil appianniL man> 
tariations occur tht cfuthtliuni ma) Ixtome 
flatttntd the stroma ma\ disappear thus 
feavang little but neighboring characttnstic 
glands to gi\t a tlue to the true diagnosis 
It would appear thus that in a t)pita 1 cast 
thire could bt no possibilit) of doubt m tht 
iliagnosisof the condition but that inat>pical 
forms difticuJt) might arise 

We shall now tonsider tht c>sts thu so 
dosel) resemble those described but to which 
a difTerent origin is assigned 


C)st In somt forms arising from the atretc 
follicle cells of the theca interna Ia\er tan be 
foumi ami there is no e\ itiente of the granulosa 
li>cr Jhi name thus militates the l\pe of 
ctll fuund in the wall of the ctst 


I The tarra corpus luttum t\st tcpaalh 
«hows min) of tht characters of corpus Ju 
teum I he con\olutions are marked and two 
t)ptsofctJlsartdearl\ ddTtrentiated- luteal 
aiMl/»arjluteil rhelaterdegtneralitethanges 
wall be dtstnbed subsequent!) 

1 fht tarr> granulosa luteal c\st The 
Osts of this tt-pe thit ha\e been obserted 
hatt betn bigt In one ol the author s cases 
the cast tompletel) replaced the oun and 
measuretl 15 ctnlimefers in diamettr while m 
another the casts were bilateral and both 
measured S centimeters m diameter 

In tht w ill two t)pes of cell m4> be ob 
seracd In the outtr portion there art the 
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cells ^vhlch correspond to the theca intema 
h>er of the graahan follicle The celU are 
\ei> at\pical luteal cells, having a \erj. differ 
ent appearance from the true luteal cell in anj 
of Its stages The\ are usuallj larger than the 
cells of the corpus luteum of pregnancj the> 
are spheroidal m shape, and the protoplasm is 
granular with a considerable, though varjing 
amount of blood pigment The nucleus stains 
well IS spherical and ecccntricallj situated 
The cell outline is often indistinct, and the 
cells themselves are separated by distinct 
spaces (Fig 14) Ihej are arranged more or 
less dehnitcly in radial rows and even when 
few cells remain, this irrangcment, which is 
followed b} the fibrous tissue as well as the 
cells ina> still be ob^erv ed 
The granulosa cells occur onl> tn a few 
parts of the wall stain verv badly, and have 
\cr> indehnite cell outline Thc> are some 
what larger than the cells just described 
2b The tarry theca luteal c>st differs from 
the former in that no cells corresponding to 
the granulosa cells are Jound m the wall 1 he 
evsts are usually small and occur in the sub 
stance of the ovary The e'camplcs observed 
by the writer varied from 6 millimeters to 3 5 
centimeters m diameter They are spherical 
and show no convolutions suggesting the cor- 
pus luteum They apparently develop from 
the follicle of the atretic type 
Microscopically, the cells resemble those 
described in the outer layer of the cyst previ 
ously described The reasons for considering 
that the cells are theca interna cells rather 
than granulosa cells are (i) The theca interna 
cells morphologically resemble these cells 
more closely than the granulosa cells, e g , in 
the amount of pigment in the protoplasm 
( ) theca interna cells are more numerous than 
granulosa cells m the atretic forms of the fol 
licle from which (his cyst probably arises 
(3) when granulosa cells occur they form a 
distuictiv e lay er and are more degeneiate and 
(4l in all cases in which granulosa cells are 
found in the normal or abnormal follicle a 
laver of cells corresponding to the theca in 
terna cells may be found external to it Thus, 
in the tarrv theca interna cysts, if we regard 
them as granulosa cells no cells could be 
found to correspond to the theca interna cells 



Fm; i ‘’CCtion of a collapsed tarry luteal cyst showin^ 
the columnar epithelial linm? The subjacent stroma con 
taming the pseudo tanthomatous cells is apparent The 
crypts »hich are sometimes cut transversely arc seen 
Hsmatocylin and Van Cieson X140 

\Vc thus have three well marked tvpes of 
tarry luteal cyst Other characteristics of 
these cysts may be readily observed m the 
routine evamination of ovaries and a complete 
description is beyond the scope of this paper 
There are probably more types than have 
been described— the writer has observed ex 
amples vvhich do not correspond absolutely 
to these types, but whether they are merely 
variations or separate forms is uncertain 

Despite their different origins, they are all 
similar m that degeneration of the cells oc 
curs the walls become invaded by connective 
tissue which becomes hyaline, and thus the 
cysts may show only a few atypical luteal 
cells in the wall 

All of these cysts also have in common the 
occasional formation of an ‘ epithelial” lining 
(Fig i) The possible origin of this lining has 
been frequently discussed and for our present 
purpose Its presence is the important feature 
Its cells vary from a flattened endothelium 
like form to that of a bold columnar character, 
with basally situated nuclei (Figs 2 and 6) 
When flattened or absent elsewhere, these 
cells are often found to be columnar m the 
crypts which may be seen along the surface of 
the cyst wall It is thought that they appear 
at first in these crypts and as the cyst becomes 
older the epithelium becomes columnar over 
even the more exposed parts 

Immediately below these cells, there is an 
accumulation of connective tissue cells (Fig 
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^ ' I'Cs I 9 ^ 4 

-V'* *>/ ' 

I Ik } I 'll n <>( Ihf wall « ( an vl I tirr> luicil c>)t Thr formation (>( the cot 
ummr ej itlirlium m t(ie<lr|>th»« f the ct)i l» i« ■fit teen Tlir | «ejJi> wnth jmatou 
ccll« are numrn u< X(40 


1 1) which nnj 'tttintf» clo^(.l\ rt'imhle iht 
stroma '<in around tlx. cndomitrnl |^)ani|% 
In (hfa tissue there ire hfj,t fuj^ment contain 
inj, cells discnhed as p-eudo xaothonntous 
l>\ some writers digs t 2 o >• iind id 
Deeper amonff the tissue ma\ be found the 
luteal colls (Ii>, 11) Irequentle these are 
not found in the areas whore the epithelium 
oeeurs but on following the c\st wall rouml 
under the microseope jwrtions of it are foumi 


m which there is no epithelium but m which 
luleal cells are in abundance, a feature which 
has an imjiortant bearing, on the classification 
of an) particular specimen 
Occasionalle when the cells have disap- 
inareel the arrangement of the connectne 
tissue whieh frequenth shows the character 
istic forms seen m retrogressing follicles and 
coriwra lutea gi\es an indication of the ongi 
nal presence of luteal cells (Fig 7) The 
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Fig 5 Diagrammatic representation of the relatioD 
ships of the tarry luteal cvsts i Graafian follicle shoniiig 
the stratum granulosum and the theca interna and er 
lerna ■} The atretic follicle develops from the graafian 
follicle by degeneration of the granulosa cell layer and pro 
kferation of the theca interna layer 5 The gtantiloiA 
luteal cyst In some cases of atresia of the follicle Ihestra 
turn gratiulosura proliferates instead of degenetating This 
occurs particularly m the cases of hydatidifonn mole and 
also sporadically 4 Thecoipusluteunidevelopsfiomthe 
graafian follicle which sheds its ovum into the pentooeal 
cavity The luteal la>er arises from the granulosa ceUs 
while the paraluteal layer develops from the theca interna 


layer s The tarry granulosa luteal evst This contains 
old blood and is the haimorrhagic counterpart of the granu 
kwa luteal cyst The cells in its wall are degenerate and 
atypical 6 The tarry theca luteal cyst (Pig 4) It is 
derived from the atretic follicle The cells are atypical 
and there are no cell corcesponding to the granulosa 
cell layer 7 The tarry corpus luteum cyst This comes 
from the coipus luteum cyst The tells ultimately become 
degenerate and separate from each other as m the other 
Qsts Any of these cysts may develop an internal epi 
thelial lining 8 A representation of how the cysts 
frequently appear m the ovary They collapse and then 
an only epithelium lined blood containing slits (Fig 11) 
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conntcliM ti ^u^. is Inalini m mturt intl 
tlii.ri.fori litinj. Mr\ snlili nntntaiiis for t 
cnnsukrnlilt ikhimI tin, |kinUi<iii anilarnnRt 
mcnt '\!n(li it ori;.imll\ n!o|>tni Vhwirs 
nls<) Ins rtrmrkttl tint it ts iwis>i(jk to rccoj.. 
tuzt lutcil osts b\ till irnn^tnunt of tlic 
conntctnt tis^ui ind {ki mIiU tht prtM.na 
of <h inttRrntul midu iikI ctlk i\cn in tht 
abacncp of lutiil ciIK 

((jjfr'^RfsdN (ji j Mcm tirkv 

LlTf tL t\sTN 

\li}rpliploz\ I lie rmcroscopic ditTirintn 
tion of endometriosis from tarr) luttal ostsis 
noi pos dtk Ills no dnulit tin tsixricnrcof 
man) pathologists \\liii Insi. hten inicrisicd 
in ahi-rnnt imlonulrnl glands to imd tint 
man) Wooil C)sls of the oaai) M urst con 
sidcrcfl to ht inilomitrnl fn\L prosed to Ik 
on closer inspiition luteal m origin \dhe 
sions to ncighlxiring strucluiis occur \ Uh 
both cnilometrial and luteal C)sts so that 
t\cn this feature is of no \aluc m ehfTercntial 
diagnosis 

\fitroscopieall\ also the resemblance ma) 
be remarkable 

I 7/ie epithelium \s has been shonn 
both t)pes of c)st are lined "ith epithelium 
which eanes from llattcned cells oi an endo 
thclium like t)pc to tall columnar eelta There, 
isone characteristic which some times suggests 
the diagnosis the lictcrotopie epithelium of 
the luteal c)bts usually takes the hematoxylin 


stain much more inten elv than do the struc 
lures around al«ut iligs h and lo) while 
epithelium not an in^ in luteal c\ ts stains 
mueh more in uniformite with its neighboring 
cells 

It has been stated that the epithelial cells 
of the tarr\ luteal c\sts do not bear ana tc 
semblanet to endometrial gland cell The 
wniir stron^h disagrees with this statiment 
In some eases the rc'emblance is remarkable 
and rtrjuires careful examination for their 
dilTerentiation 

\s has been stated abo\e the columnar 
cells aft often tirst seen m the ere pis in the 
wall of the luteal east and it sometimes hap 
pens that the e er\pts are cut Iran-atr cK m 
section instctd of longitudinille ifig i>) It 
Is apparent that in ippearanee sup rtieialli 
resembling tint of endometrial glands will 
thus lit gnen I arlier this appeirinee led 
the venter to aecept the « ndtmiitrnl hvpothe 
SIS as explaining the source of these s( rue lure 
unid the txammafion of other and more fvpi 
cal portions of the evst suggested the oruin 
from a luteal cast 

\\c thus sec that the t)pes of cells and the 
manner m iibich thev form glamls mav 
reniler the two forms indistinguishable 

s IJtie st omu Both t)pes of c\st po sess 
a subcpilhehal stroma In the endometrial 
glands this is like the stroma of the endo 
mttnum of the uterus In the luteal e\sts 
It consists of round and spindle cells winch 




containlarge pigmented cells and man> dilated 
\ essels 

■^gain U IS stated that this stroma <locs 
not manj resemble the stroma of aber 
rant endometrial glands This statement ccr 
taml) does not applj to the less t>'pical exam 
pies either condition lor the two ma> 
approach one another till the> are mdistm 
guishible Endometrial glands ma> show 
manv \ariations £tom the normal ’ appear 
ance while the subepithelial structures of the 
luteal c>sts ma> in some parts present an 
txtraordmar) resemblance to endometrial 
stroma This is well shown in figures 15, i6 
and 17 

3 Large phagocytic cells These cells dc 
scribed as “pseudo xanthomatous" occur in 
c\sts of both t>'pcs lhe\ arc larger than 
luteal cells contain man> pigmcnteil granules 
m thpir c> toplasm and occur in greater num 
bers where the epithelium is best dc\cIopcd 
Ihigs 12 0 and 1 3) 

4 The surrounding tissue In the luteal 
c>sts It Is the immediately surrounding tissue 
that gives the diagnosis even should luteal 
cells be absent (fig 10) The tibrous tissue is 
arranged in a characteristic manner between 
the cells It becomes hyaline, and this forma 
tion remains even after the cells have disap 
peared 

Ph\stolog\ Structural alterations occur 
dunng the difieienl stages of the menstrual 
cy cle 

In this particular, also the cysts of both 
types are similar Bleeding occurs into the 
endometrial cysts at menstruation and htm 


orrhigc also takes place into luti al cv sts dur 
ing or immediately after menstruation 

It is clear in some reported cases that an 
oxunan cyst has been considered to be endo 
metrial merely because the bleeding into a 
cyst bears some not necessarily exact rela 
lion to the menstrual period 
In a general wav therefore, we arc not 
assisted in our differential diagnosis by the 
physiological behavior of the cyst 

THE RELATIONSHIP TO ASSOCIATED 
ABERRANT ENDOMETRIUM 
Endometriosis is frequently multiple and 
the presence of endometrial glands in other 
organs has been considered presumptive evi 
dence that the tissue in the ovary is also cn 
dometrial 

It has recently been suggested however 
that an important factor m the etiology of 
cndometnosis is the presence of abnormal 
possibly excess, hormone arising m the ov ary 
The hormone is probably of the luteal or fol 
Iicular type In the hemorrhagic luteal cysts 
under discussion there is certainly excess lu 
teal tissue and probably excess and abnormal 
hormone This has been demonstrated by the 
hyperplastic condition of the endometrium 
which has been present m some cases Mey cr 
suggests that such a hormone may be re 
sponsible not only for hyperplasia of the 
normal endometrium, but also possibly the de 
veJopment of endometrium m abnormal situa 
tions What value if any, may be placed on 
these hypotheses is bevond the range of this 
discussion, but the important observation is 



SfK(.fK\, 0\NrC0r0G\ AM) OUSrtTRICS 




III, (> I art of a r(>llai> r I lirfj luteal c^st thoMtinj; tlir 
rnnnccliie ti'»ue Iininc I here n i rolumnarlininirii) Ihii 
caw fiuta fe* cn f ilhftiiim Me ccIN arc {irr wnt ihi«*n 
|Marincf «ui the mc* of vime in\e liKilora iKai the 
columnar ftlN an cl ) melaj Ia«iarromrn>t>thrIium y n>, 

I IS Tl'C «-all of a larr) lutral r}«l oilhanepitlirlial 


lininff The Jjtfil cfll» ha\f almost i!i<afpcire i bcinTC 
I lace n ) h)aline fil rajs ti« jc XiOj 
I II. K \ callaisw'l tarry luteal c) t The intenw stain 
■ni; <( the rpithrlial cell «ilh hxmatot)lin is apparent 
The cf>7 It arc wen cut aero* jn wrtion ihjs pnin a 
fUperlKialrc emUinee to Rian Is Xf> 


conncciiM fisiuc i<« <n nature and 

therefore btini, \cr\ stihk matnlima for i 
conMilerablc period the {to'ition an«larran>,c 
ment which it orifcimlK idojitetf Vliwarz 
also has rcnnrkt.d tint it n {to^Mblc to rccoj, 
nizc luteal cjsts bj the ^rnnffement of the 
conncciiNC tnsut mtl [)0'.>ibU the prcnnct 
of (lisintef,ntc<I nuclei -ind cells e\tn tn the 
absence o! lutcil cells 

COMPtRtSOS OF rSf)01frTRf\L WITH TtRR\ 
LUTh M C\STS 

\torpliolag\ I he microscopic dilTerentia 
tion of endomtlriONis from tarrj luteal evsts is 
not possible It is no doubt tin. experience of 
man> pathologists who ln\e been mUrcsIcil 
m aberrant cndomclri'il ^hnds to iind that 
man> blood cjsts of the o\arj it first con 
sidered to be cndomttrnl hisc prosed to be 
on closer inspection luteal in origin \(lhc 
sions to neighboring structures occur with 
both endometrial an<l lutcil cjsts so that 
e\en this feature is of no \aluc in differential 
diagnosis 

Microscopicaflj also the resemblance maj 
be remarkable 

I The epiihclmm As has been shown 
both tjpes of cjst arc lined with epithelium 
which varies from Hattcnecl cells of an endo 
theltum like tjpe to tall columnar cdls Ihete 
lb one characteristic which sometimes suggests 
the diagnosis the hcterotopic epithelium o{ 
the Juteal cjsts usuallj takes thch-rmato^lm 


stain much more mtcn'clj than do the struc 
turts arountl about ffjgs 8 and lo) while 
epithelium not ansing in luteal ev'ts stains 
much more m umformitv with it» neighboring 
cells 

It has been slated that the epithelial cells 
of the tarrv luteal cjsts do not bear am re 
semblance lo endometrial gland evils The 
wntcr stronglj disagrees with this statement 
In some ca«es the resemblance is rcmarkabli. 
an<I requires careful examination for their 
<liffcriniiaiion 

\s has been stated above the columnar 
cells arc often tirst seen in iht crjpls in the 
wall of the luteal cjst and it somitimcs hap 
pens that these erj-pts are cut transvcrsclj in 
section instead of longitudjnall\ (I ig bl ft 
IS apparent that an appearanee superluialli 
resembling that of endometrial glands will 
thus be given larlier this appearance led 
tl C V rilcr IQ accept the « mJometnaJ hvpofhe 
»is as explaining the souree ol thist strut tures 
until the examination of other and niort (v|)i 
ill portions of the evst suggesltd the origin 
from i luteal cv St 

We thus sec that tht tvpes of tells and the 
niannte in which thei form glands mai 
rentier the two forms indistinguishable 

s Ike si'oma Both tjpes of i vst possess 
a subepithelial stroma In the endometrial 
glands this is like the stroma of the entio 
metnum of the uterus In the lute il tjsfs 
it consists of round and spindle tells winch 
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This occurrence again shows the exceed 
ingl\ dose resemblance that these c>sts bear 
to each other In the case of the tarr> luteal 
c>bt, the reaction of the peritoneum is due to 
the presence of the luteal cells (Figs i8 and 
iq) and heterotopic epithelium derived from 
the cyst The epithelium sometimes forms 
small ■spaces m the peritoneum, containing 
tarr> material, similar to that of the original 
cjst and macroscopicallj , these ma> be seen 
projecting from the peritoneum as small 
bluish black nodules or cjsts In the case 
observed bj the writer some of the cj sts con 
tamed onlj jellownsh fluid and one of theejsts 
w as of a large size — 3 centimeters in diameter 
The resemblance of these structures to second 
ar^ endometrial growths is immediatel> ap- 
parent and the need for careful differentia- 
tion IS obvious 

It will be seen from the foregoing, as also 
will be shown bj a careful routine stud> of 
ovaries that tarr> luteal cjsts and endome- 
trial c>sts have manj features in common 

SUMMARY 

1 Endometrial cysts of the ovary and 
tarrv luteal cysts possess many features m 
common 

2 They are indistinguishable macroscop 
ically 

3 ^Microscopically, diagnosis requires care 
ful study, since (1) the epithelium m both 
cases may be similar, (2) the subjacent stroma 
in the luteal cyst may closely resemble that of 
endometrial glands, (3) gland spaces may be 
seen in both, {4) pseudo xanthomatous cells 
occur m both (5) the characteristic structure 
of the luteal cyst may not be apparent m all 
parts of the wall so that a thorough study m 
doubtful cases is essential 

4 Their similarity extends to th«r physiol 
ogy and complications 

5 Tarry luteal cysts sometimes rupture 
into the peritoneal cavaty, thus producing sec 
ondary blood cysts and a severe inflammatory 
reaction similar to that produced by "endo 
metria! ’ cysts 


CONCLUSIONS 

The writer’s experience suggests that the 
endometrial diagnosis has been made too fre 
quently and on insufficient evidence or erro- 
neous interpretation The frequency with 
which he is able to demonstrate a luteal na 
turc for cysts of this kind suggests that manv 
of those recorded are po'ssibly luteal m ongiii 
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rut '4 ^ high power \iew of luleaf cells seen m the Another portion of the ejst was obviously luteal The 

walls of these cysts The cells have an indefinite outfme resemblance to rnfomeCrial li ue is considerable Xiio 


that endometnoais ma> be Associated with 
other disease of the o\ar) particular!) luteal 
abnormalities In an> cise of multipfe endo 
metriosis therefore the too carefree conclu 
Sion that the blood cjsts of the osarj mu»t be 
endometrial in nature i> undesirable 


J or many jears the extraordmarj reac 
tionarj fibrosis following the rupture of endo 


mctnal c>sts into the peritoneum cau ed 
much discussion It naa decided athrst that 
(he old tarr> or chocolate matenal must haxe 
some special irritating power Later it was 
shottn that it was small pieces of endometrial 
tissue grownng in the pentoneum which caused 
the intense reaction That a similar result 
ma\ arise from the rupture of tarn luteal 
CAsts has been o\erlooked except b\ the 
two workers pre\iousl\ mentioned 
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r.T 16 SubcDitheliil elands from the same cyst as Fig 18 Section of peritoneum from an area of fibre is 
een m Furute i? Xioo tbicLenicg which followed on the rupture of a tarr> 

'r.<r I, lortionof thewallofalutealost Somepor tu^eyst Xdo , _ , 

i.^were iTOical Soother glands of this nature were Fi* iQ Section of a nodule of he peritoneurn showing 


. w^re ivrural Soother glands of this nature were Fi» iQ Section of a nodule ol he peritoneum show 
in throvan The resemblance of the stroma to the luteal cells which are re ponsible apparently for thi 
:Sf.t;.d™t3g.and...»™rUbIe X.<» ..d dd™.. 
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appeared older than the perforation could be 
di-scoNcred In some of these cases, although 
gabtnc contents w ere found Ij ing remote from 
the region of the stomach and the perforation 
was left unsutured bccau>'C alreadj coaered 
o\er or sealed, the patients went on to a 
recovers 

There can be little doubt, therefore that the 
speed> spontaneous recoverj which occurs 
after some perforations is not due to preformed 
adhesions but to a change which follows rather 
than antedates the rupture 1 his change con 
sists of the earl\ spontaneous sealing or plug 
gmg of the hole As a consequence of obturi 
tion of the perforation, instead of a continuous 
leakage such as occurs m the classical case 
when left unsutured there results m ihe formes 
friislcs Upe a trifling or at most a limited 
escape of gastric or duodenal content The 
pnitoneum is readily able to cope w ith a small 
amount of foreign liquid which is relatively 
sterile and therefore but slight pentoncil 
disturbance ensues 1 he v anous methods and 
agencies by which the perforation becomes 
spontaneously occluded have been mentioned 
m previous papers (Singer, and Vaughan and 
Singer) 


INCIDENCE 

It IS universally taught even by most of 
those who hav e w ntten upon the subject that 
the occurrence of the formes frustes type is un 
common as compared with the madence of 
classical cases W e held to this teaching until 
we learned to recognize the clinical picture of 
the mild cases when we were struck by their 
relatu e Irequincj Most ot the patients sut 
fenng from this condition felt fairly iiell at the 
time ot admission to the hospital and entered 
m order to convalesce or on account of the 
persistency of a mild pain One patient en 
tered because he was curious to Icam the 
diagnosis 1 he fact that more than too thirds 
01 the/omcj fnistcs cases were assigned be the 
admitting physician to the medical service 
indicates the mildness of the symptoms at the 
time 01 entrance, for it is the policy „„r 
eaaminmg room to send a patient to a surgical 
Hard whenever the suspicion ot an “acute 
abdomen is entertained We were able to 
dmgnose these cases in sp, It ot the m.ld picture 
they presented by a painstaking analvsis ot 



• IK • vw j J-nfumopcriloneum from perforated 
peptic ulcer 4 days after rupture and a few hours after 
admission to hospital \o operation Recotery 


the history with special reference to the pres 
cncc of previous ulcer distress and the details 
of onset of the recent acute iDness 
In order to obtain some idea ot the incidence 
of the ,jpc canvassed as 

many vvarris of the Cook County Hospital as 
wo could through the courtesy of other mem- 
bers ol the attending stall, during the months 
of January February and March ot this v car 
Undoubtedly, we faded to uncover some of the 
jormes frustes cases but nev crthcltss succeeded 
in collectmg data on 14 cases During the 
penod ot time only 12 cases ot classical 
pwforared ulcer w ere admitted to the hospital 
«c are quite convinced that this number 
represents about all the cases of classical per 
'■“""g tlte r months 
mnee practically all our “acute abdomens” 
rjiJ "imaptoms have been cither oper- 
“'“psmd It would seem from 
rases arc even 

inorc frequent than the classical ones an 
observation which appears rather incredible 


to 
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UDCfING from textbooks tnd s\ stems of 
sur^erN pirfnrntion of t piptic ulcir into 
the free nl)(iomiinl nsilx is ronsnkrt«l 
pneticilh ilwnjs fit'll imhss the holt is 
closed sur>,icnll\ Hit current impression of 
the clinical picture md mtural coursi of iht 
ilisfisc Isas follows I he pit lent issuzeil In a 
\ioknt intolcriblt epigastric pun which fri 
qutntU results in colhpse Ihe imtiM p-im 
md accomp-inNing sjmptoms ma\ ormic not 
be followed b\ 1 tcniporarj remission the so 
cnllcd period of rei>0'C In either c\cnt 
CMdcnccs of diffuse peritonitis soon appeir 
and rnpidlj progress Without operition 
dnlli ensues within n few iliss m ill but i 
small proportion of the cises -gtnenIK 
quoted as less thin ; per cent Of the patients 
who recoicr from the dilTuse peritonitis a cer 
tiin number dee clop intripcntoneal absCes'Cs 
which ma) escntuill) require surgical drain 
ape In addition to the group presenting the 
classical tjpc of perforation just dcscnlxil 
there IS a group of eases in which the oxer 
whelming pain at the onset is n|«<ll\ followed 
b\ progrcssiec collapse anil death within a few 
hours Ihc clinical picture of this fulminant 
tjpc of perforation is likewise well known to 
the genera! profession There is howcacr a 
thirii \arict> which heretofore Ins attracted 
but little attention and has thtre/ore fjiltil to 
recciNc uniccrsal recognition Such eases are 
referred to in the German literature as 
gedeckte Perforation (Schnitzlcr) and in 
the I rench literature as perforation fermeect 
isolee ’ (Delagcntertl while \mtrican and 
I nglish authors ha\e chosen the term sub 
acute perforation (Lund Mocnihan) This 
t>pe of perforation although ushered in b\ 
sy mptoms of a pcrforatice peritonitis fails to 
develop eviiienccs of dilTustl) progressive 
peritonitis as in the classical form but instead 
produces rather mild s> mptoms which quickt> 


abate In order to emphasize the cs ertial 
clinical diiTtrcnce between the classical ard 
the mild jicrforation which is actuallv acute 
rather than «ubacutc we have cho cn the 
term/urn« frustes in preference to the other 
previousK suggested names 

MFCn VMsH 

What determines whether a perforation 
shouhl result in a classical clinical picture or in 
mild and transient sjmptoms'' When a per 
foration is followed b\ spontaneous recoven 
It isgencrallv assumed that rupture occurred 
into a preformed sac or into adhesions This 
assumption which is ba'Cd upon inference 
apixars in the light of the knowledge gamed 
from surgical observations to be contrarv to 
fact The available evidence indicates almo t 
mdubitabh that perigastric adhesions follow 
rather than precede the perforation The in 
direct tcstimona in support of this contention 
entailing as it does polemic discussion mav be 
omitted since direct evidence is readilv 
available 

In a number of formes fruslrs eases vve have 
succeceleel with the aid of the tluorosiopc in 
demonstrating free mtraperiloncal air which 
could be maile to shift to all parts of the 
abdomen on ehanpe of the patient s position 
ffi most of these casts forone reason or another 
operation was not performed but the anteic 
dent hisforv of ufter the acute onset with 
sv-mptoms and signs of upper abdominal 
peritonitis the subseciuent barium meal ex 
amination and the tlinical course rendered it 
clear that a perforated peptie uker was the 
cause of the pneumoperitoneum These pa 
ticntsrecovercdspontaneouslv in piteof their 
free perforations Even more eonvancin,, than 
the demonstration of free air is the fact that in 
a number of cases in which oper ition was per 
formed no perigastric sae or adhesions whith 

rg ISoc t Vr Is 9 0 
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occurs that at the time the patient comes 
under observation the pain is felt etclusi\el> 
in the right lo^\e^ quadrant This shifting of 
the oain site is due to gravitation of the 
escaped fluid into the right iliac fossa Unless 
specific inquirj is made no histor} of initial 
upper abdominal pain maj be elicited It is in 
thib tjpe of case particular!} that the mis> 
taken diagnosis of appendicitis is so frequentl} 
made When the inflammation extends to the 
subphrenic region on the right side, the pain 
ma} be experienced m the right upper or 
lateral abdominal region Hiccough ma} be 
the chief subjective manifestation of sub- 
phrenic localization It tends to be trouble 
some and incessant and may constitute the 
patient s presenting complaint The fever is 
usuall} subfebrile in degree, rarely reaching 
abov e i oo degrees F , except in the more sev ere 
cases The leucocyte count ranges betneen 
10 000 and eo.ooo nith a relative increase of 
the polymorphonuclear leuco>.} tes 
Physical examination during the stage of 
peritoneal reaction discloses indications of 
intra abdominal inflammation which as a rule 
are more or less diffuse Tenderness is elicited 
m the upper abdominal region at the site of 
and adjacent to, the region of perforation and 
frequentl} in the right loner quadrant also 
In those cases which are mistaken for ap 
pendicitis the error results from neglect to 
palpate the entire abdomen, to percuss the 
liv er dulness and to listen to the peristaltic 
sounds, for in all instances so far as our 
experience goes the tenderness when present 
over McBurney’s point is not restricted to 
this one site but can be elicited in other por 
tions of the abdomen also The ngidity in 
this second stage is mild as compared with the 
board like resistance encounter^ short!} after 
the acute onset The muscular defense which 
is noted upon palpation corresponds roughly 
to the distribution of the tenderness Pen 
staltic sounds are usually much diminished 
T}mpan} is seldom pronounced early but 
some slight or moderate distention usuallv 
appears by the second day If the escape 
fluid reaches the subphrenic space, a pento 
neal rub ma> be heard ov er the hepatic region 
s}nchronous with respiration This fnction 
rub w as noted m two of our recent cases and m 



Fig 3 Case I Three da>» later than Figure r 


the first of the two was the means, together 
with the hiccough, of attracting our attention 
to the possibiht} of a perforated ulcer Ob- 
literation of liver dulness Is only rarel} dem 
onstrated m the/prinej fnistes cases presum 
abl} because leakage is only slight 

■V- RA\ EXAMINATION 

Fluorosojpic examination undertaken im 
mediately upon entrance to the hospital show s 
ID only a part of the cases the presence of free 
intraperitoneal air and only occasionally is the 
amount of escaped gas as large as m the 
classical case As a rule, only a thin zone of 
shifting radiolucence is seen In some in 
s^ces of formes fnistes perforations we 
observed limitation of motion of the right 
diaphragm which led us to consider this 
phenomenon an indirect sign of upper abdom 
mal pmtomtis Occasionally we found air in 
the right upper abdominal quadrant but were 
imable to differentiate clearly without a 
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Tir ] Case i Reentpenopram taken Mtirs later 
than 1 ipure > 

The period o\cr which this clinical studj was 
made is ob\ louslj too short to permit drawing 
final conclusion* and wc mcrel> submit the 
figures for what thc) are worth \c%ertheless 
we are prepared to state confidentlj that the 
Jormes Jrusks perforation is not of uncommon 
occurrence and that it is frcqucnll> o^er 
looked 

SkMPTOSI\TOLOC\ 

The onset of perforation is preceded in 
o\er half of the cases b> periodic attacks of 
chronic ulcer distress usual!) for a penod of 
one or more > ears In the majontj of the pa 
tients for one to se\eral days prior to the 
actual perforation prodromal symptoms con 
sistmg of pam, \omiting and epigastric ten 
derness are noted The pam is more se\ere of 
different character and less responsive to 
alkalis than the ordinary ulcer distress \ om 
iting IS more persistent than in the usual case 
and often fails to reliev e the pain The patient 
IS aware of a point of tenderness in the 
epigastrium, excited by even slight touch In 


practically all instances, however, and rot 
infrequently without even the slightest pre 
vious abdominal discomfort the onset is et 
trcmcly abrupt and sudden In fact, up to 
this point It is practically identical m all 
re%pccts with thc onset of perforation m the 
typical case except perhaps in intensity The 
pun which IS located usually in theepigastnum 
l^ violent in character and causes the patient 
to double up and writhe about in agony Asa 
rule the pain is not quite so excruciating as in 
thc classical case Thc prostration which ac 
companies the pam is not <o ov erwhelming or 
so striking in \ht formes frustes type, nexerthe 
le>s the picture the patient pre ents is usually 
a quite dramatic one If the abdomen is ex 
ammctl within thc first few hours or so after 
perforation thc same board like rigidity and 
upper abdominal tenderness wall be elicited as 
in the classical case 

W ithin a few hours after the occurrence of 
thc perforation that i>, from 2 to lo hours the 
initial symptoms may practically subside 
leaving the patient m a state of comparatixe 
comfort If the patient is seen during this 
quiescent period thc presence of an abdominal 
catastrophe ma\ not be suspected Fre 
quently however evadenccs of peritonitis 
appearand the subsequent course is dependent 
on the amount and character of the escaped 
gastric contents In those cases in which only 
a small quantity of relatively sterile duodena! 
fluid has escaped and merely a mild local 
peritoneal reaction has been excited little dis 
comfort may be felt and this but for a short 
penod of time Some of the patients with 
tnfling leakage feel quite well within a few 
hours after onset and unless otherwise in 
structed will resume their normal activities 
Extravasation of a considerable quantitv of 
food and secretion from the stomach how ev er 
will produce a more or less diffuse peritonitis 
with a commensurate increase of the symp 
toms In these cases pain of a rather sev ere 
nature associated at times with vomiting will 
persist as a rule for several days following per 
foration The pam generally is felt in the 
epigastnum much more frequently to the 
right than to the left of the midline 

In cases in which the pam was origmallv 
perceived in the upper abdomen it frequently 
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occurrence of a perforation \\ith spontaneous 
closure ExtraN asated gastric contents are 
readily disseminated o\er the entire abdomen 
and organization of the exudate can produce 
adhesions which ma\ not cause trouble until 
> ears after the symptoms of a formes fnist s 
perforation have been forgotten 
By discarding the textbook sjTnptomatol 
ogv of perforated ulcer and recognizing the 
formes frusl s t>p«. it is a simple matter to 
explain the spontaneous recover) of patients 
wit 1 a perforated vascus It not infrequently 
happens that appendectomv is performerl in 
the presence of an undiscovered perforated 
ulcer The amputated appendix discloses 
healthy suhserous structures and a periap 
pendiceal inflammation which is part of the 
peritonitis caused by the gastroduodenal per 
foration A number of these patients through 
the kindness of nature recover from the per 
foration and operation both and subsequently 
consult an internist for ulcer complaints Not 
infrequently patients with dilTuse peritonitis 
without any demonstrable point of origin are 
operated upon the wound closed or drain 
age applied without the site of origin bung 
identified Recently a patient was admitted 
to the hospital and operated upon for per 
forated ulcer but no perforation was found 
From the history and subsequent course of 
events the N. ray evidence of ulcer and pen 
gastric adhesions and the examination of the 
excised normal appendix it seems probable 
that the peritonitis resulted from a perforated 
ulcer which became so completely sealed over 
by tibrm that the perforation escaped dis 
coverv at operation The patient recovered 
completely after a rather stormy convales 
cence so that the question as to the source of 
the peritonitis is now solely an academic one 
1 his conception of spontaneous pluRKine of 
the pe foration furnishes a means of reconal 
mg the extreme discrepancies among statis 

tical reports from vanouschnicsonthesubject 

of perforated ulcer If surgical intervention is 
instituted only in those cases m which the 
symptoms of peritonitis are severe and pro 
gressive the mortalitv in the cases seen after 
the hrst •>4 hours will be quite high Ihis 
explamswhy kuemraelkof Hamburg was un 
able to save a single patient with perforated 



tonlnm^ ' ^LX days after I igurc t Pneumoperi 
tuneum has disappeared latient free from sviriDfoms 
I anura study lo days later revealed duodenal u\^r 


ulcer of more than 24 hours duration Bv 
declining to operate upon patients with wide- 
spread pentomtis and classifving them as 
inoperable or moribund a surgeon can easily 

SSdS" f mortality rate and 

1 include in his senes a considerable number 
oflatecases These late cases however would 
r^resent examples of tht formes frusl s type 
«hich probably would have gone on to re 

TOvery without operative intervention When 

jud^g such statistics therefore it is impor- 

^ perforation and the operation but 
^so to have complete knowledge of the extent 

smtSnTn? P-'-’t.slt the time Se 
surgeon intervenes 
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barium enema between intracolomc and extra 
colonic gas \\ e have refrained from subject 
mg these patients with suspected perforations 
to X ra> examination with barium until from 
7 to 10 da> s after the onset of the acute attack 
In most of the instances w e have succccdetl at 
the end of this time in demonstrating an ulcer 
niche of the stomach or a deformit> of the 


duodenum 


CLINIC 4L COURSE 


The course of the ax er^gcJormcsSnisles case 
lb surprisingly calm Jlost patients feel so 
w ell after the second or third da) that it is dif 
ticult to persuade them to remain hospitalized 
In a few cases especiall) those withsubphrenic 
involvement or a little more extravasation 
than the av erage <=ome fev cr is Iikel) to persist 
2 to t weeks before complete recovery ensues 


TREATMENT 

If recognized within the first 24 * 

patient «.th a perlorat.on is as a rule opemted 


Upon immediate!) regardless of thesevent) or 
mildness of thes)mptoms In the event that 
Ihepaticnt is not seen until the second da) i e 
between the twent) fourth and fortv eighth 
hours after perforation surgical treatment is 
practiced unless the signs and s)mptoms point 
indubitably to a spontaneous closure and 
trifling leakage If there is any question as to 
the perforation being sealed operation is 
insisted upon After the first 24 hours it 
generally is not difficult to decide whether the 
{Krforation is closed or not 

COMMENT 

The recognition of the formes fnislcs per 
foration has aided us greatly in diagnosis for 
since familinnzing ourselves with the clinical 
picture we have succeeded m recognizing a 
number of cases which we formerlv should 
have misdngnostd 1 hese cases were errone 
ouslv considered as instances of acute gastritis 
acute cholecvstiti* acute pmcreititis acute 
appendicitis diajihragmatic pleurisy central 
or abortive pneumonia angina pectoris coro 
mry thrombosis lead colic tabetic crists 
mesenteric thrombo'is and intestinal inter 
mittent claudication \\ e do not wish to enter 
into a detailed discussion of the dilTerential 
diagnosis at this time but merely desire to 
emphasize that the mistakes which are com 
monly made are the result usually of failure to 
consider or lack of familiantv with this mild 
type of perforated ulcer 
The view presented m regard to forties 
frusles perforations is not onlv of assistance in 
the diagnosis of hitherto obscure cases but 
also throws light upon the origin of a number 
of puzzling lesions The assumption that 
these mild cases are of rather frequent occur 
Fence explains some of the so called crypto 
genic mtra abdominal abscesses especnlly the 
subphremc and hepatic ones A short while 
ago a patient was admitted to the hospital 
with symptoms and findings of a liv er abscess 
for which no etiology was <liscovcred even at 
postmortem examination until the history 
that the patient previously had had svmptoms 
of a ruptured ulcer led to the search for 
evidence of a previous perforation and finally 
revealed it Intra abdominal adhesions not 
only local but also distant can be dut to the 
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occurrence of a perforation w ith spontaneous 
closure Extravasated gastnc contents are 
readil) dissenunated o\ er the entire abdomen 
and organization of the exudate can produce 
adhesions which maj not cause trouble until 
jears after the s>mptoms of a formes frusl s 
perforation have been forgotten 
B> discarding the textbook sjTnptomitol 
ogv of perforated ulcer and recognizing the 
formes frtist s t\pe it is a simple matter to 
explain the spontaneous recovery of patients 
wit 1 a perforated viscus It not infrequently 
happens that appendectomv is performed in 
the presence of an undiscovered perforated 
ulcer Ihe amputated appendix discloses 
healthy subserous structures and a penap 
pendiccal inflammation which is part of the 
pentomtis caused by the gastroduodenal per 
foration A number of these patients through 
the kindness of nature recover from the per 
foration and operation both and subsequently 
consult an internist for ulcer complaints Not 
infrequently patients with diffuse peritonitis 
without any demonstrable point of origin are 
operated upon the wound closed or dram 
age applied without the site of origin being 
identified Recently a patient was admitted 
to the hospital and operated upon for per 
forated ulcer but no perforation was found 
From the history and subsequent course of 
events the \ ra\ evidence of ulcer and pen 
gastric adhesions and the examination of the 
excised normal appendix, it seems probable 
that the peritonitis resulted from a perforated 
ulcer which became so completely sealed over 
by hbrm that the perforation escaped dis 
covery at operation The patient recovered 
completely after a rather stormy convales 
cence so that the question as to the source of 
the peritonitis is now solely an academic one 
1 his conception of spontaneous pluggmg of 
the penoration furnishes a means of reconal 
mg the extreme discrepancies among statis 
tical reports from vanousclmicson thesubiecl 

of perforated ulcer If eurgreal rr,ter„e„t,„„ 
rnstrtuted orrlj tn those cases in which the 
s>raptoms of peritonitis are severe and pro 
gressive the mortality in the cases seen after 
the hrst -.4 hours will be quite high This 
explainsnhj Kuemmell.ol Hamburg was un 
able to save a single patient with peifoiateil 



ulcer of more than 24 hours’ duration By 
declining to operate upon patients with wide 
spread peritonitis and class.tvmg them as 
inoperable or moribund, a surgeon can easily 
maintain a lovv operative mortality rate and 
still include in his series a considerable number 
of late cases These late cases, howey er, would 
r^resent exMiples of the type 
which probably would have gone on to rt 
coverv without operaf iv e mterv ention When 
statistics, therefore ,t is impor 

ds^Tto^ ' Porforation and the operation but 
and oomplete knowledge of the extent 

and seventy of the peritonitis at the time the 
surgeon intervenes 
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Tis 6 Case 2 1 neumoperitoneum from perforaird 

peptic ulcer 36 hours after perforation nhen ptlient 
entered hospital and was submitted to \ ray eTamination 
I ater examination with barium showed duMenal deform 
it> Recot cry without operation 

SU5DIAR\ 

^^e have outlined i sjndrome which per 
mils the diagnottis of perforated peptic ulcers 
with onlj trifling leakage The diagnosis is 
casj when spontaneous pneumoperitoneum is 
present and a little more dtfTicuU but still 
usuall> possible when free air is absent 


Many of these formes frusles cases heal 
spontaneous!} without operation but our ev 
perience with them is still too limited at the 
present time to justifj positive conclusions as 
to operative indications 
\\hat we wish to stress most is the surpns 
mg frequenev of this condition and the u e of 
the \ ray as an adjuvant in its diagnosis 
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I'RIMARA CARCINOMA 01 IHL URETER 

Report op a C w and a Rpauaa or Tlir Litfeatuee 


U nusual lesious often arouse the 
most interest and speculation It is 
with this m mind that ^^e ate pre 
senting the history of a case that pro\ed to 
be a pnmar\ epithelial tumor of the ureter 

mSTORIC^I 

Carcinoma ongmating in the ureter is a rare 
condition Raver, m 1841, described the first 
case The earliest report in the English litera 
ture did not appear unli\ 43 years Vater 
(,Da\'>) As late as 1026 Blait could tollett 
only 4ocases Reviewing the available litera 
lute we have been able to line! a few more 
reports so that our survey brings the total 
number of cases up to 49 lo this we wish to 
add our case 

Mis M M Hi»lot> No toSSq 1 4S >tAt oW 
negro housewife was admitted to the P;esb>temn 
Hospital itbiw«> 4 1918 H«t chief complaint was 
pain m the left dank and left costovertebral angle 
of 6 weeks dutation The famil) history was wttle 
vant Patient had been married 32 years, had bad 
ft children and two miscaniages Her general health 
had alnais been good Eight >cars previously she 
had had an attack of ‘ gall stone disease mam 
tested by right upper quadrant pam For the past 
years she had eiperienced dyspnaa on exertion 
Symptoms referable to no other system were re 
Lulled by patient 

Six weeks before admission to the hospital she 
first noticed that she was becoming gradually w eaVer 
tbout the same time she began to sufier from pam 
in the lelt flank and left costovertebral angle At 
that time she went lo bed remaining there until her 
entrance to the hospital The pain was constant 
from the onset except when relieved by medication 
She felt feverish at intervals and had sev eral drench 
mg night sweats \omUing occurred on only three 
occasions each time after taking medicine Her 
boneJs had been costive requiring enemata Noc 
tana proved a distressing feature from the begnmmg 
of her illness Burning micturition was present for 
the J days prior to her visit to the hospital Tbe 
patient was certain that her abdomen had increased 
tn sue No loss of weight could be ascertained 
Physical examinition disclosed a well developed 
obese negtess somewhat prostrated feeble andet 
hausted Temperature was lor ? degrees pulse 


II respiration, 32 The skin was warm and dry 
Ihelonguchadathickwhitecoat Many teethwerc 
missing and those still present were carious Lvmph 
nodes show ed no general enlargement Examination 
of the lungs revealed dullness at the left base poste 
riorly flatness m left midaxillarv line loud tubular 
breathing above and slightly posterior to the area of 
ilatness The right lung was clear and resonant 
The heart was overacting rate rapid, apex not felt 
in prone position On percussion the apex was 16 
centimeters to left of midline in fifth interspace 
No thrills or murmurs and no arrhy thmia w ere found 
Ihc sounds were loud and snapping The second 
aortic sound was stronger than the second pul 
tnonic Blood pressure was 122-6$ The abdomen 
was protuberant and the wall flabbi There was no 
evidence of fluid lenderness was present m the 
left flank left costoverlebral angle and to lesser de 
gtee m the left upper quadrant k large, hard im 
movable mass could be palpated m the left upper 
quadrant The liver and spleen were not felt Rec 
tal and pelvic examinations disclosed a large, round, 
smooth mass in the cut de sac 
Cvstoscftpic examination showed the floor of the 
Uaddet to be pushed up by a mass This was inter 
prered as being an ovarian cyst 
\ ray examinatvon of the abdomen gave evidence 
suggestive of stones m the left kidney \ ray exam 
ination of tbe chest revealed a small amount of fluid 
at the left base The right diaphragm had the ap 
pearance of a recent pleurisy but nothing was seen 
which was suggestive of metastases 
Laboratorv findings Phenolsulphonephlhalein 
test yielded $ percent excretion in two hours Blood 
ureawaso 81 gramper liter, blood carbon dioxide was 
29 volumes per cent Red blood cells 2,400000 
hamoglobin, $$ per cent, white blood cells 29,000 
Differential count showed polvmorphonuclear neu 
trophiles 93 per cent, lymphocytes, 6 per cent 
endothehocytes i per cent Examination of the 
unne gave a specific gravity r oio, reaction, alka 
line sugar none albumin heavy trace Microscopic 
examination revealed the presence of pus 
Course An exploratory laparotomy was performed 
one week after admission and a large dermoid cyst 
of the left ovary was discovered Removal of this 
mass was attempted but had to be abandoned be 
cause of the condition of the patient The cyst 
however was opened and its contents evacuated to 
reheve pressure on the bladder and ureter From 
the Ume of her admission and throughout the course 
of her illness the patient had a septic temperature 
varying between 99 degrees and loi degrees F She 
grew progressively weaker and died 31 days after 
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adswssion The clinical diagnosis ^as (i) dermoid 
c>st of the left o\ai> ("’) nephrolithiasis (left) (3) 
pionephrosis (left) (4) cystitis 

'\ecropsy findings Only the essential findingsarc 
presented When the peritoneal cavils was opened 
a small amount ol a thin blood tinged fluid vielled 
up into the wound The hollow viscera and omentom 
were bound to the anterior abdominal wall beneath 
the region of the surgical masion by dense fibrous 
adhesions The serosal surface of all the iiscera 
u as smooth and ghstening Examination of the pel 
\i5 revealed a large round tumor mass that mcas 
ured 10 centimeters at its broadest point and that 
fiUed the pouch of Douglas This estended slightlv 
above the peUic bnm and adherent to its up^r 
surface was a loop of ileum A pale pinLish blue 
capsule covered the ma<s It occvpied the sit^t 
the lelt ovao had a dough) cohii.leue) ah'* ™ 
Siml) bound to adjacent 


sions The right ovary together with the uterus 
cemx and vagina, were normal The fe/t «rft^ uas 
slightly dilated, measunng 0 5 centimeter in diam 
eter Beginning at the outlet of the left ktdnev pehis 
and extending 5 j centimeters down the ureter were 
seen aiimerous small, irregular elevated opaque 
greyish patches of tumor tissue These formed dis 
Crete islands with intervening portions of mucosa 

(Fig i) This growth extended almost through to 

the fibrous coat In the mucosa of the mid third 
of the ureter were several small translucent ele 
vated osts (Fig i) The kidney was enlarged 
measunng 17 h\ 13 bv 10 centimeters It presented 
3 bosseiated surface The renal pelvns was little else 
than a large multiloculated cavitv filled with thick 
purulent fluid Adjacent to this the kidney partn 
chvma was found compressed against the capsule 
Two large veUoinsh brown stones with finger iike 
projections formed a cast of the caly ces of the upper 
and lower poles respectively (Figs i and la) 

The rtgkl iireler was markedly dilated measunng 
7 centimeters in diameter In its midportion were 
juimemns small cvsts similar fo those seen in the 
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left ureter One centimeter from the utetefovesical 
opening a long pointed stone iias found completeK 
ocfluding the lutnen The rt^fit feidney measured 16 
b> 10 b\ g centimeteM Its pelvis and caivces were 
eilremeiv dilated and the pyramids flattened No 
calculi v.tie present in this organ 

The bladder uas small and thick nailed Its mu 
cosa particularly in the trigonal region uas m 
tensel> injected but not covered li> exudate Icijec 
lion of the urethral mucosa was also apparent 
The tumor invaded the left kidney and adjacent 
nerves Metastatic tumor nodules were present in 
theiegional pengastric and bronchial lymph nodes 
also m the adrenals pancreas liver lungs and 
pleura^ 

Histological examination of the material from the 
pnmaT) site showed the ureteral mucosa to be com 
pletelj replaced b> tumor The tumo' ceUs «ere 
squamous in tj'pe with basophilic cytoplasm and 
large hyperchiomatic vesicular nuclei Prickle cells 
were found in many areas ^Iitotic figures were not 
abundant The tumor cells were often arranged in 
rounded islands or formed long linger like processes 
that dipped down into the subjacent musculans 
The stroma "as moderate in amount and consisted 
of a loo&elv arranged collagen tissue mth few vessels 
and small agglomerations of lymphocytes and eosino 
philesfFigs Jand3) Themelastalictumorgronths 



I le la rvon^hrolic left kidney with calculi in upper 
and lower calces 

had a cellular morphology similar to the parent 
tumor (Fic a) 

Among the interesting findings in this case 
were the small vitetiral c^sts pie\iousl> men 
tjoned Microscopic study of these structures 
showed them to be lined with a single layer 
of flattened or cuboidal epithelium and liDed 
with a pmk staining granular or homogeneous 
Tnaleiial A thin hyaline lining was often ad 
herent to the inner wall of the cyst (Fig 5) 
Islands of epithelial cells were often found be 
neath these structures Morse recently gave 
a «)mprehensi\e though terse discussion of 
this condition —ureteritis cr\ slica 
The ownan cyst was lined with a layer of 
squamous epithelium Desquamation of the 
comeat layer was seen in many places A 
broad, dense band of fairlv vascular fibrous 
tissue formed the layer adjacent to the epi 
thelium A few small collections of IvTnpho 
cytes were strewn through the connective tis 
sue coat Jvo changes of a malignant character 
were found anywhere in this cyst 
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Fig a Squamous ceU careiaoraa at prunsfy Mte m left Fig 3 High power of Figure showing detailed cellular 
ureter X160 moipbolog> X/ 0 


The sequence of lesions m this case nas in- 
terpreted as follows As a result of repeated 
pregnancies or the presence of the large der 
mold cjst, there occurred a bilateral hydro 
nephrosis, then infection and calculus forma 
tion In the left ureter, a squamous cell 
carcinoma de\ eloped that metastasized to the 
situations already mentioned In addition to 
the carcinoma and dermoid cyst a diffuse 
adenomyomatosis of the left fallopian tube 
was found following the routine section of this 
appendage The patient, therefore, presented 
three distinct types of neoplasms 

iNcnirNCE 


present m o\er 50 per cent of the cases The 
pain was usually referred to some region along 
the course of the unnary tract Adjectnes 
descnptue of its character were \aned— 
sharp colic lile cutting stabbing tearing 
all found their place m the patients stones 
The pain often radiated along the course of 
the ureter simulating the clinical picture of 
renal calculus, so that this diagnosis w as made 
ID some instances Other symptoms such as 
urgency, frequency dysuna noctuna, incon 
tmence anorexia, \omiting chills, loss of 
weight and the sensation of a mass were 
repeated in only a few cases 


Caranoma of the ureter occurs in both sexes 
w ith about the same frequency In this group 
there were 25 males and 24 females aBected 
The age limits \aned from 35 years to 89 
xears with the frequency increasing in the 
later decades 0%er 60 per cent of this senes 
occurred in indmduals abo\e jO years of age 


SVin>T01L\T0L0G\ 

Pam and bsmatuna are the sx-mptoms that 

and out mth startling constancj throughout 

,1 these histones One or the other wiu com 
lamed of m e\er> mstance and both were 


DLXCNOSIS 

The recogmtion of this lesion is seldom ac 
compitshed In only 14 of these cases was a 
diagnosis of tumor of the ureter made or ex en 
the condition suspected before operation or 
before necrop^x Tumor of the kidney or renal 
stone were the two conditions most frequently 
confused with this disease \ history of hiema 
tuna and pain the finding of a ureteral 
obstruction on catheterization and \ ray 
films negative for stones are strongh sug 
gestive of a growth in the ureter It is prob 
ably impossible to gixe a positixe opinion 



Fig 4 Cell type of pnmarv tumor reproduced iq 
metastalitlivei nodule Xido 

of the nature of the growth at this stage 
Increasing weaV-ness and weight loss are omi 
nous signs that help to establish the malignant 
character of the process An associated hydro 
nephrosis ma> aid in centering the attention 
on a lesion distal to the V^idne> 


The most common type of ureteral car 
cinoma is the so called papillarj caranoma 
On gross examination, as the name implies it 
presents a surface with papillary or villous 
projections Histologically these tumor cells 
closely resemble those of transitional epithe 
hum and have the irregularity of outlme, 
mitotic figures, and invasive qualities which 
distinguish anv malignant growth 

Other forms of ureteral carcinoma are less 
frequent and may be grouped for the sake 
of convenience as non papillarj caranomata 
These include the squamous cell type, the 
adenocarcinoma and the medullary or solid 
carcinoma with other neoplasms, the no 
menclature is dependent on the individual 
describing the case Our case proved to be a 
squamous cell caranoma Only five other 
such tumors are found m the hteratuie 
Metaplasia of the epithehum of the kidn^ 


Tig s Cvsts m ureteral mucosa distal to tumor (ureter 
itis cystica) Xi6o 

pelvis and ureter from the transitional to the 
squamous form, is not an uncommon occur 
rence, pariicularlj m the presence of stones 
The natural inference i& that these squamous 
cell tumors follow such metaplasia 
The imtaUNe action of stones as a causative 
factor m renal tract tumors is a theorj ad 
vanced by many Albarran, m a review of 
53 cases of benign and malignant epithelial 
tumors of the renal pelvis and ureter, found 
stones present in eight instances and believed 
that they played a role in the dev elopment of 
; these tumors \\ e are unable to reach a sirai 
lar conclusion In the case reported here a 
calculus was found immediately adjacent to 
i the pnmary growth On the other hand, m 
only 6 of the collected cases were stones pres 
5 ent anywhere along the urinary tract One of 
; the sequelse of prolonged U’-ete^al obstiuetvon 
IS hjdronephrosis The palpation of a large 
j hjdronephroticsachasfrequentlj provedmis- 
l leading in that a diagnosis of such a condition 
has b«n made, ignoring the possibilities of a 
1 lesion lower down v \ the unnarj tract 

i 

f TREATMENT AND PROGNOSIS 

The prognosis m these cases is exceedingly 
y grave From the prevnous table, it will be 
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noted that 30 patients died ^\hlle under treat 
ment or uithm a few months after leaMng the 
hospital Of the remaining 19, the longest 
followed patient was that of Crance and 
Knickerbocker (g), their patient being well 
after 2_J/ jears Two authors (Chian, buter) 
reported sjTnptom free periods of one j ear in 
each of their respecti\e cases All the other 
reports ga\e^er\ short penodsof well being or 
concluded the case with some non committal 
expression as ‘ une\entful reco\er> ” As to 
treatment the procedure of choice is uretero 
nephrectomj , preferablj \ la the lumbar route 


SUIIIIARX 


Primarj carcinoma of the ureter is a rare 
lesion Pre\nous to the case reported here 
onlj 49 cases ha\ e been recorded in the lilera 
ture The most common tjpe of carcinoma 
IS the so called papillarj epithelioma Less 
frequent is the squamous cell tumor of which 
the present case is an example Ureteral car 
cinomata metastasize widel> traxehng b> 
X enous and Ijinphatic channels Renal calculi 
are occasionallj associated wnth this neoplasm 
Manj authors behexe that stones b> their 
irritatixe action are an important causatixc 
factor in the production of epithelial tumors 
of the gcmto urmar> tract In the cases here 
rexnewed no frequent association of stones 
and tumor could be discoxered The two 
most constant sXTuptoms of this disease are 
pain and himatuna The condition is rarel> 
diagnosed before operation or necropsj \ 
raj and cj stoscopic examinations are the most 
important diagnostic aids Remo'al of the 
affected ureter and kidnej is the treatment 
of choice The course of the disea'^e followang 
an\ form of treatment has been discouraging 
In onl\ one recorded case was the patient 
s}Tnptom free xears after being tirst ob 
ser\ ed 


We ^^n»h to express our appreciation to Dr W C %on 
GhhnandDr F B St 

thii» paper and to Dr J Jobkng and Dr X O WTuppw 
for the use of their record 
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OTH ngW pRERiOotaal Wa ood 


B h>perplastic tuberculosis of the jeju 
num and lUum are exceedinRh un 
common The first ne\er has been diagnosed 
clinicallj and the second m such a situation 
has been described onlj occasionallj Their 
association in the same lesion, therefore 
appears to be unique, and for lhi» reason lhe> 
mil be discussed separatel) before an attempt 
IS made to correlate them 


REPORT OF CASE 

The patient a male Sioujc Indian aged 41 >e 3 rs, 
first came to The Mayo Clinic s months prior to 
opetalion compliiaing ot sotnevv hat v ague stomach 
trouble Twelve years previously he had had a 
gastro intestinal upset associated with urticaria tol 
lowing i meal of canned corn From then on he had 
sufiered from mild intermittent attacks of epigastric 
pain which had come usually during harvest time 
and had occuiied 10 5 hours after meals These 
attacks had been associated with considerable 
bloating and belching and occasional attacks of 
vomuing He had noticed that rough foods were 
particularly likely to precipitate them He stated 
that during the attacks a balloon like mass seemed 
to appeal in the right upper abdominal quadrant 
and that after some tune it disappeared with con 
siderable intestinal gurgling He was not consti 
pated had never been jaundiced and his appetUe 
was good For 3 months prior to admission to the 
clinic the attacks had become somewhat more 
scN ere and he had lost 1 5 pounds 

On examination the patient appeared to be in good 
general condition except for some loss of weight 
The only observation of note objectively was that 
intestinal borborygmi viere somewhat prominent 
and that an occasional distended loop of intestine 
could be fell Definite masses or organs could not 
be palpated and at this time particular iDterpreta 
tion was not placed on the increased intestinal 
peristalsis Laboratory tests did not reveal anv 
thing unusual in the urine and blood Fractional 
analysis of gastric content disclosed complete ab 
sence of free hydrochloric acid Roentgenographic 
studies of the chest stomach and colon were cn 
tirelv negative but cholecystography revealed a 
poorly funcliomng gall bladder Since the evidence 


gallbladder the patient was t; 
a smooth high calorie diet designed to combat c 
sUpation airf with dilute hvdrocWonc acid 

Four months later the patient returned feeling 
worse The abdominal distention and discomfort in 
the nght upper quadrant were mote marked and 
the belching more severe He stated that about 
every 5 minutes he suffered from mild attacks of 
pain coincident with the gurgling reduction in size 
of the distended abdomen He also vomited more 
frequenth wlh relief of the distress His bowels 
were inclined to be loose and the two or three daih 
stools were clay colored He had not had jaundice 
or colic 

Careful examination did not disclose anything 
further than achvha and a poorly functioning gall 
bladder A diagnosis of probable cholecystitis was 
made viiih the possibilitv of chronic intestinal ob 
struction In view of this fact exploratory laparot 
omy was advised 

At operation the gall bladder was found to be 
perfecUy normal It was next observed that the 
proximal part of the jejunum was enormously 
dilated and hvpertrophicd Further exploration 
revealed a large right paraduodenal hernia con 
taming at least three quarters of the small intestine 
(Fig i) Theonficeof the hernia was oval m shape, 
about locentimelers in length and was situated to 
the left of the mesenlerv and ov er the lumbar part 
of the spinal column It was directed diagonalh 
from left to nght in about the same axis is the root 
of the mesentery The superior mesenteric artery 
occupied the right anterior free edge of the opening 
and as it disappeared into the sac was kinked o\er 
the edge The entering coil of jejunum about 60 
centimeters from the duodenojejunal juncture was 
enormously dilated and hypertrophied The emerg 
ing coil of ileum was collapsed hen the hand was 
inserted the hernia y\as found to be of huge size to 
extend about •‘2 s centimeters down and to the left 
toward the left iliac fossa and to he entirely behind 
the posterior parietal peritoneum 
When the contained intestine was withdrawn it 
was found to be in a most remarkable condition 
About 30 centimeters proximal to the point where 
the ileum left the hernia and about 120 centimeters 
from the deociccal yalie was a hard fibrous 
thickened concentric contraction of the wall of the 
bowel 3 centimeters in length the lumen of which 
would scarcely admit the tip of the finger It re 
iSubmitled for pttblicitMm Jiue lo 1979 
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sembled somewhat the p\Iorus The di>tal loops of 
intestine were collapsed The proximal loops were 
enormously and irregularly <hs(ended hypertro 
pbied congested and ^ed with duid Just proximal 
to the obstruction the ileum was in size equal to 
that of a capaaous stomach \inet\ centimeters 
proximal to this it had narrowed somewhat but 
would still have admitted the whole hand The walls 
were at least four times the normal thickness of the 
ileum (Fig j) After the hernia was reduced the 
opezuDg was dosed with a number of interrupted 
Stitches of catgut At this point in the operation it 
was noted that the mesenter> of the smaU intestine 
contained many calcified tuberculous hmpb nodes 
in the region draining the intestinal tumor At the 
time these were thought to represent old healed 
tabes mesentenca In vnew of the fact that the 
possibility of a malignant condition had to be con 
sidered and that the obstruction of the bowel was 
thought to be due more to the contracted region 
than to the henna, the p>lorusbke mass was 
resected from the ileum and an end to^nd snasto 
mosis was performed ^t the same ume an en 
terostomy tube was inserted mto the most dilaied 


portion of the ileum in order to prevent any ileus 
which might result from the ertcnsive baodlmg of 
the bowel The fluid in the iJeura was markedl> 
blood stained The condition was one of subacute 
intestinal obstruction 

The postoperativ e course of the patient n as fair!) 
uneventful Fluids bv mouth were withheld for 4 
dajs During this time 10 per cent solution of 
glucose and i per cent sodium chloride were admin 
istered subcutaneously and latravenouslv On the 
eighth postoperative day the enterostomy tube 
slipped Out coincidentaU) with the establishment of 
normal bowel movements Following this the pa 
Ucnt recovered rapidh 

Pathological examination of the resected speci 
men showed it to consist of ^ centimeters of ileum 
in the wall of which was a firm nodular annular 
mass 3 centimeters in length involvnng its whole 
circumference and producing almost complete ob- 
struction of the lumen (Fig 2) Through this a lead 
penal could scarcely be passed. The wall of the 
bowel proximal to the lesion was markedly thickened 
and hvpertrophied particularly as regards the mus 
cular la) ers It measured 5 mllhmeters in thick 
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Fig i The hernia reduced Tuberculous obstructive lesion and huge dilaUtioo of 
the proTuual ileum and jejunumareshown Insert the tumor in longitudinal section 

tiess The portion of the Wall of the bowel distal to the mucosal villi by smalllymphocjtes plasma cells, 
the lesion was of norma! appearance and thickness and particularly by eosinophilic leucocytes (Fig 3) 
The peritoneum cosenng the lesion was markedly The suhmucosa was markedly increased in thickness 
fibrosed and finely granular, although typical both bv the cells mentioned and b> fibroblasts and 
tubercles were not \isible On section the insolvrd epUbdioid cejfs A large number of sections nas 
area nas i centimeter in thickness from the mucosa made to determine the presence of typical tubercles 
tothepentoneum ThemucousmembTaneappeared m this region and they were identified only after 
polypoidandheapedup andtooccupypracticallythe considerable searching (Fig 4) The muscular 
whole lumen but ulceration could not be observed layer was enormously hypertrophied and infiltrated 
The cut surface was uniformly firm dull white and with small lymphocytes fibroblasts and epithelioid 
seemed to consist chiefly of fibrous tissue cells In this region fewer eosinophiles were noted 

Microscopically the mucosa was found to be and giant cells were not identified In the subserosa 
e\eTy where intact the polypoid appearance ob was striking hyperplasia of fibrous tissue and an 
setNed grossly was due to tremendous infiltiabon of increase in the amount of tuberculous granulation 
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I)e j Photograph of a portioa of the maeo^ in the 4 PhotomKrOgtaphofati-pKaltuberclewiihgunt 

tumor shoeing the mUet epithelium and the d^nse sub eell in a sc tion iiVen {rom the obstructive lesion (X 
mucosal cellular infiltration (X ,3) ,>> 

tissue Concentric aggregations of I>mpboid cells reported an additional case m tshich cure 
surrounded bt epithelioid cells and fibroblasts nere followed operation, and Bemardbeig reported 

«tat op.r.r-o„ „« succ^M .a . 

but the\ were not numerous in anv section An obstruction had occurred In 

epithelioid cell reaction cornbined with fibrous tissue Brown added his case in which opera 

h\ perplasia appeared to be the most prominent tion was successful with a summary of those 
feature of this region The impression was gained already reported He found a total of 32 

■" ;s »' "’“s'- ’■»'i »r ‘ir' 

eral calcified tuberculous mesenteric Ivmph nodes in with ii deaths and 4 ^eco^e^es, m the ottief 
the region draining this particular segment of bonel 17 cases the condition was found at necropsy 
In \new of the absence of mucosal ulceration the 'fhe case fomiing the basis of this report 
diffuse hvperplasia of bbrous tissue infiltration inlb represents the thirty third ivith right para 
c't •l-od-l h™- .he H.hpa.,en. be 

caseating nature of the lesion the diagnosis was cured by operation despite the added handi 
considered to be hsperplastic tuberculosis of the cap of most se% ere and long standing chronic 
ileum tuberculous intestinal obstruction The diag 

pULVDCODENiL HERMA nosts has not been made before opieration or 

\agel in his comprehensue report id I9-»3 necropss in any case This case is the third 

found only -9 cases of the rare ngbl para tn which paraduodenal hernia has been ob 

duodenal hernia and more than 100 of the ser\ed m The Mayo Cbnic The first a left 
more common left %anety In these 29 cases sided hernia was reported by Desjardins 
12 of the patients had been operated upon the second a ti-pical right paraduodenal 
with resultant cure of 2 and death of the re hernia was reported by Nagel Both were 
maimng 10 No\ak and Sussman m 1924 found at neCTopsy 
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Moj nihan, to v,hom much oi out knowledge 
of retroperitoneal hernias is due, described 9 
\arteties of peritoneal fossce m the immediate 
neighborhood of the duodenojejunal )unc 
ture Of these only 3 cases, or possibl> 4, 
ha\e an> practical significance from the 
standpoint of herniation These are the su 
penor and inferior paraduodenal fosst the 
fossa of Landzert, and that called b> 
Moj-nihan the mesentencoparietal fossa, and 
b> others the fossa of W aldej er Anatomi 
caU> the first and second are most commonh 
seen and consist of thin, aNasculat double 
folds of peritoneum running trans\ersel) 
from the duodenojejunal juncture to the 
posterior abdominal wall The space nor 
mally included beneath them scarcely admits 
the finger tips AShen they are not more 
than 2 to 3 centimeters apart they are usu 
ally united laterally, forming a semicir 
cular fold which contains, about 5 mdhmetcrs 
from Its free edge the inferior mcsentenc 
\em and a branch of the left colic arter\ 
The space beneath this fold, when present 
constitutes the fossa of Landzert When the 
superior and inferior paraduodenal folds are 
wndely separated, the fossa of Landzert docs 
not exist Left paraduodenal hernia is gen 
etally believed to occur into this fossa and to 
course upward outward, and to the left 
behind the posterior parietal peritoneum 
The two other characteristics of this tvpc of 
hernia arc that the orifice is turned toward 
the right and its anterior free edge contains 
the inferior mesenteric vein It is the most 
common of all varieties of tettopeiUoneal 
hernia The case reported by Desjardins 
was of this kind Coley (.81 recently repoxled 
a good example of the condition 

The mesentencoparietal fold is described 
as l>mg at the root of the mesojejunum, an 
tenor to the lumbar part of the spinal col 
umn and containing the superior mesentenc 
artery m its anterior free margin Jbe fossa 
so formed lies to the nght of thifbody and its 
orifice opens toward the left In^lw opinion 
of Moj nihan, thu fossa is alwa^sresponsible 
for the development of right paraduodenal 
hernia On the other hand, >«agel, from an 
examination of a large number of fetuses and 
bodies seen at necropsj, did not find exam 
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Fig s ^ The normal disposition ot the peritoneum h 
the reladonship of the small intestine and the hernia] sac 
10 the pentotieam c afurlhet sURethowing the vtcendmn 
colon lying anterior to ihe hernial sac 

pies of this fossa but described m several in 
stances an exceedingly low situation of the in 
ferior paraduodenal fok! such that it was 
practically in the position of Moynihan s 
mesentencoparietal fossa Although he did 
not deny the possibilitv of right paraduodenal 
hetmx occurring mto the fossV of Waldeyer 
he concluded that could sometimes take 
place mto the inferior paraduodenal fossa 
parttculariy when this w'as situated near the 
beginning of the third portion of the duo 
denum The drag of the hernial contents 
would then quickly cause the descent of the 
onficc by the peeling back of the superior 
pentonea! margin until it was arrested by the 
first fixed structure it could encounter 
namely, the superior mesenteric artery In 
this way the superior mesenteric vessels 
would come to he in the right anterior border 
o! the onfice Nagel’s explanation seems to 
be a rational one In an expenence gained 
from more than 1,200 necropsies, m which an 



fu 3 nsM->5nf6 of a po’XM of ihf r=.fo<a la ti« 
tL'=or _ho»ias it« laurt fpiileli^ ard tie dense 
BbCixal ce Ja. ud^oos X 

ti. »e Coacentnc aTcregatiocs of h-Dpboi<l celL 
urraoaded b\ epithelioid cells aod DbroblasL were 
more OLmeroi.» here than d^ewhcte Nose of lhe«e 
tra* cecrotic ( lant celL were more ea.0\ foucd 
bat thei were cot CwtaeroLs m an» *ecUon \n 
epithelioid cell reacuoa combired with bbrous tissue 
hi'perpla.ia appeared to be the mo-t promicent 
featLre of thi^ region The irnpre«. on was gained 
that this wa- a t cr» o'd le^ioa This icip»e' loa was 
«ireBgthetted b» the d-sCoter% at operation of 
eral caloned tuberculov^ mesentenc Ivmph codes tn 
the region draining this particular vegiaeat of bowel 
In view of the ahsecre ot oucosal ulceration the 
dinu_e hvperpla. la of tb'oi^ tis.ae innltiation with 
IxTsphooUi. and epithelioid cells the relative 
absence of tuberciJo^ giant cells and the non 
cascating nature ol the lesion the diacno-is was 
conaide'ed to be hvperp!a_tic tube calo-is of the 
Deua 

P\SU)rODKS 41 HERXl-\ 

Xasel in his coinprehensn e report m 193^ 
found onlv -9 cases of the mre right para 
duodenal hernia and more than 100 of the 
more common left \-anet\ In these 39 cases 
12 of the patients had been operated upon 
with resultant cure of 2 and death of the re- 
maining 1C Xo\ak and Sus^man in 1924 
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reported an additional case in which cure 
foUowed operauon and Bemardbeig reported 
that operation wa* not succes'iul m a case la 
which acute ob'-tmction had occurred la 
1925 Brown added his case in which open 
tion was successful with a sumraart ot tho e 
alreadv reported He tound a total of j- 
casOs m I > of which operation bad been done 
with 1 1 deaths and 4 recoi enes m the other 
17 cases the condition was lound at necrop^ 
Ihe case formmg the ba-is of this report 
represents the thirt\ third with nght para 
duodenal hernia and the nith patient to be 
cured b\ operation despite the added handi 
cap of mOst se\ere and long standing chronic 
tuberculous intestinal ob'truction The dug 
no'is has not been made belo'e operation or 
necroprsN in an\ case This case u the thud 
in whiuh paraduodenal hemu has been ob- 
served m The Mavo Chnic The Dr»t a leit 
sided hernia was reported b\ Desjardin- 
the second a tv^pical nght paraduodenal 
hernia was reported bv Nagel Both were 
lound at necropsv 
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cholecjstitis, chronic duodenal ulcer, or, as 
Brown suggested, chronic duodenal ileus may 
lead to long continued and unavailing medical 
treatment or to operation When the symp 
toms become of definite clinical significance 
they may assume the aspect of recurrent 
attacks of subacute or chronic strangulation 
or of acute intestinal obstruction Vomiting 
IS uncommon and is usually confined to bile 
stained mucus e\ en when obstruction becomes 
complete Brown stated that fscal \omiting 
cannot occur, owing to the high situation of 
the obstruction, but this certainly would not 
hold true m our case in which the obstruction 
was within 120 centimeters of the ileocxcal 
valve Visible penstalsis and a palpable, 
resonant, gurgling, balloon like tumor in the 
lower right abdominal quadrant, later m 
volving the whole abdomen, are considered by 
Moynihan to be the most significant diag 
nostic signs That this tumor bears a definite 
relation to the clinical condition of the pa 
tient IS well e'cemplified in our case During 
the attacks of dyspepsia, the tumor became 
tense and tender, and coincident with a senes 
of sharp pains m the nght upper quadrant 
became visibly smaller, with the assoaation 
of marked borborygmi Roentgenographic 
studies have not aided m the diagnosis In 
Nagel’s case the colon was found to be on 
the left side, with the small intestines grouped 
to the right, this appearance was interpreted 
as representing incomplete rotation of the 
intestine In our case, roentgenographic 
studies of the stomach and colon gave en- 
tirely negative results It is not clear why 
the dye test should have indicated a poorly 
functioning gall bladder W’hen complete 
strangulation occurs, the picture is more 
obvious It IS accompanied by severe loxxmia 
and collapse , owing to the Urge amount of 
small intestine involved 

Treatment The treatment of the condition 
lb essentially surgical The reduction of the 
hernia is easily attained since adhesions arc 
not often found In Browm’s case it vvas 
possible to remove the entire sac by everting 
n but in the usual type this is not feasible 
It IS however very necessary to close the 
orifice to prevent recurrence, an acadent 
which has occurred m at least 2 cases (21 26) 
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During this procedure the large vessels at the 
ned- of the sac should be carefully avoided 
Because of their presence, the neck should be 
enlarged only with the greatest caution It 
IS of course, entirely because of the difficulty 
m diagnosis and the sev enty of the intestinal 
obstruction for which operation is most often 
performed that the mortality is so high 

HYPERPLASTIC INTESTINAL TUBERCULOSIS 
According to the Trench classification, 
tuberculosis of the intestine exists in 4 
pathological forms (4, 6) (i) The ulcerat- 

ing, lenticular type commonly knowm as 
tuberculous enteritis, it may exist as a pn- 
mary lesion m children but m adults is prac- 
tically always secondary to advanced pul 
monary tuberculosis (3) The cicatricial, or 
stenosing, tyqpe resulting from healing of an 
annular ulceration of the wall of the bowel 
T^c lesion may be single or multiple and 
commonly ilTects the small intestine Its 
appearance is that of a ligature tied around 
the bowel In the ileum it may produce 
marked obstruction, but rarely does so in the 
large intestine, where it forms a shelf like 
projection into the lumen The literature 
contains many reports 0! this type of ileal 
involvement (16, 29) Although the patho 
logical eflecls ate the same and the treatment 
IS identical, it should be sharply distinguished 
from the vanety occurnng in our case 
(3) The enteropentoneal vanety is char- 
actenzed by ulcerating, caseating lesions of 
the ileocjccal segment, with peritoneal and 
lyrmphatic involvement and a marked ten 
dency to softening and suppuration Ex- 
ternal fistul-c and spontaneous entero entero- 
anastomosis is common Very large caseous 
lymph nodes frequently co exist with the 
condition (4) Chronic hyperplastic tubercu- 
losis is a distinctive variety of tuberculosis and 
was first desenbed by Hartmann and Pilhet 
in 1891 Conrath later reviewed 77 cases and 
considered them carefully from a surgical 
standpoint Lartigau’s monograph, however, 
may be considered the most ei^austive patho 
logical study of the whole subject Little has 
been added since its appearance 
Lartigau defined chronic hyperplastic tuber- 
culosis as a peculiar form of tuberculosis 
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examination as a routine was made for ab and that it contains the mesenteric arter\ m 
normal peritoneal folds, we did not find the right free border Furthermore the her 
mesenUricoparietal folds of noteworthy size nia passes downward and generally to the 
but did encounter several inferior duodenal right behind the parietal peritoneum and the 
fossae of large dimensions and one into which oilon In Broivn’s case, the sac lay anterior 
the whole hand could be inserted, but which to the peritoneum and the colon although in 
did not contain bowel Sistrunk recently other respects it was typical of the condition 
found a large fossa of Landzert which would WTien the sac is large as it generall) is il 
admit the whole hand but which did not con may contain large amounts of small intestine 
tain loops of bowel It would seem that the The usual disposition of the sac with regard 
sac may exist as a potential hernia through* to the parietal peritoneum is illustrated m 
out life Andrews was opposed to the ex Figures 

planation of both Mojnihan and Nagel on Pathological features Intestinal obstruc 
the basis that the condition is not a hernia tion is the most common pathological feature 
in the true sense of the word but rather a of the condition Usuallj, when clinicallj 
congenital anomaly due to imprisonment of obvious, it is acute Of the 53 cases reported 
the small intestine beneath the mesentery of in the literature, obstruction was acute m 15, 
the developing colon He strongly objected subacute in 1 case, and chronic in i Opera 
to the conception of a us a lergo which could tion was undertaken m 14 cases for this com 
produce a hernial sac from one of the normally plication alone Obstruction is also the out 
insignificant paraduodenal fossae He pointed standing cause for the symptoms from which 
out that differential pressure cannot occur m the patient suffers It is caused by constnc 

the abdomen, that hundreds of such loss®, lion of the orifice, by adhesions at this site, 

none of which contains herniated bowel, exist or by volvulus of the contents at the neck, of 
m the abdomen, that the herniation is usu the sac An extrahernial cause may be duo 
ally total or subtotal, and that the hernias are denal obstruction from dragging on the 

practically always small His explanation, superior mesenteric artery In the case re 

although plausible, is not without its objec- ported here, obstruction, although occurring 
tions It does not explain, for instance, the entirely within the sac, apparently had little 
anterior situation of the sac m the case to do with the mechanics of the hernia, for 


reported by Brown Of the many theories 
advanced, the most rational seems to us to be 
that which considers such sacs of congenital 
origin or as variations of the normal process 
of zygosis In this way they are somewhat 
analogous to the congenital inguinal sacs 
That they are occasionally found to be of 
considerable size without contents is un 
doubted Once a loop of bowel becomes in 
eluded wnthin such a potential peritoneal sac 
the IS a lergo derived from vigorou pen 
stalsib is by’ no means lacking and enlarge 
ment rapidly occurs This force w ould further 
account for large hernias found either m 
childhood or m adult life 

UTiether nght paraduodenal hernia occurs 
into the inferior paraduodenal fossa or into 
the fossa of Waldey er, its characteristics are 
that the orifice final!} lies practicall, ra the 
median line or slightl} on the nght side of the 
spinal column that it is turned to the left 


the area of hyperplastic tuberculosis was 
situated not at the neck of the sac, but at 
least 30 to 35 centimeters proximal to the 
point of emergence of the ileum The bowel 
distal to It was collapsed and that proximal 
to It enormously dilated and hypertrophied 
On this basis, it must be assumed that the 
tuberculous lesion was at least 12 years old, 
a point which wall be discussed further 
Chrome and long standing obstruction may 
give use to dilatation and hypertrophy of the 
intestinal wall of an extreme nature In this 
case the ileum and jejunum had reached 
enormous proportions (Fig 2) 

Clinical diagnosis The fact that right 
paraduodenal hernia never has been diag 
nosed before operation or necropsy indicates 
that the clinical symptoms are at the best 
vague and indeterminate In certain cases 
the condition has been sy’mptomless in other 
cases vague dyspepsia suggestive of chronic 
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cholecystitis, chronic duodenal ulcer, or, as 
Brown suggested, chronic duodenal ileus may 
lead to long continued and unavailing medical 
treatment or to operation When the symp 
toms become of definite clinical significance 
they may assume the aspect of recurrent 
attacks of subacute or chronic strangulation 
or of acute intestinal obstruction Vomiting 
IS uncommon and is usually confined to bile 
stained mucus e\ en uhen obstruction becomes 
complete Brovm stated that fical vomiting 
cannot occur, owing to the high situation of 
the obstruction, but this certainly would not 
hold true in our case m which the obstruction 
was within lao centimeters of the ileocxcal 
valve Visible peristalsis and a palpable, 
resonant gurgling, balloon like tumor in the 
lower right abdominal quadrant, later in 
volvmg the whole abdomen, are considered by 
Moynihan to be the most significant diag 
nostic signs That this tumor bears a definite 
relation to the clinical condition of the pa 
tient IS well exemplified in our case During 
the attacks of dyspepsia, the tumor became 
tense and tender, and coincident with a senes 
of sharp pains m the right upper quadrant 
became visibly smaller, with the association 
of marked borborygmi Roentgenographic 
studies have not aided in the diagnosis In 
Nagel’s case, the colon was found to be on 
the left side, with the small intestines grouped 
to the right, this appearance was mterprelcd 
as representing incomplete rotation of the 
intestine In our case, roentgenographic 
studies of the stomach and colon gave en 
tirely negative results It is not clear why 
the dye test should have indicated a poorly 
functiomtig gall bladder When complete 
s^angulation occurs, the picture is more 
ob^ous It IS accompanied by sev ere toxxmia 
and collapse owang to the large amount ol 
small intestine involved 
Treatment The treatment of the condition 
la essentially surgical The reduction of the 
hernia is easily attained since adhesions are 
not often found In Brown’s case it was 
possible to remove the entire sac by everting 
It but in the usual type this is not feasible 
It however very necessary to close the 
prevent recurrence an acadent 
which has occurred in at least 2 cases (21 26) 


During this procedure the large vessels at the 
neck of the sac should be carefully avoided 
Because of their presence, the neck should be 
enlarged only with the greatest caution It 
IS, of course, entirely because of the difficulty 
in diagnosis and the seventv of the intestinal 
obstruction for which operation is most often 
performed that the mortality is so high 

mPERPLASTIC IXTESTINAL TUBERCULOSIS 
According to the French classification, 
tuberculosis of the intestine exists in 4 
pathological forms (4, 6) (1) The ulcerat- 

ing, lenticular type commonly known as 
tuberculous enteritis, it may exist as a pri 
mary lesion m children but m adults is prac 
Ucally always secondary to advanced pul 
monary tuberculosis (2) The cicatricial, or 
stenosing, type resulting from healing of an 
annular ulceration of the wall of the bowel 
The lesion may be single or multiple and 
commonly affects the small intestine Its 
appearance is that of a ligature tied around 
the bowel In the ileum it may produce 
marked obstruction, but rarely docs so in the 
large intestine, where it forms a shelf like 
projection into the lumen The literature 
contains many reports of this type of ileal 
involvement (16, 29) Although the patho 
logical effects are the same and the treatment 
IS identical, it should be sharply distinguished 
from the variety occurring in our case 
(3) The enteropentoneal variety is char 
acterized by ulcerating, caseating lesions of 
the ileocaxal segment, with peritoneal and 
lymphatic involvement and a marked ten 
dency to softening and suppuration Ex 
ternal ftstulaj and spontaneous entero enlero 
anastomosis is common Very large caseous 
lymph nodes frequently co exist with the 
condition (4) Chronic hyperplastic tubercu 
losis IS a distmctiv e v anety of tuberculosis and 
was first described by Hartmann and Pilliet 
m 1891 Conrath later reviewed 77 cases and 
considered them carefully from a surgical 
standpoint Lartigau’s monograph however, 
may be considered the most e^austiv e patho 
logical study of the whole subject Little has 
been added since its appearance 
Lartigau defined chronic hyperplastic tuber 
culosis as a peculiar form of tuberculosis 
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alTecting aanous segments of the intestinal des Fibroblasts arc thicUi interspersed m 
canal and charactenzed bv a -variable, but the region of cellular inillratron Ilese 
considerable h>perp!astic, annular thicken poljpoid masses often alternate mth areasof 
mg of the wall of the bowel, which is bound ulceration of the same cellular appearance 
to the parietesb> adhesions so that the tumor except that the superficial epithelium is 
is rarcl> free or mosabic In most cases (90 absent and fibroblasts are more numerous 
to 95 per cent) it affects the ileocaical region The submucosa is greatl> thickened b\ 
here constituting the well known ileocaical hbroblastic hyperplasia and bj Ijunphoid 
tumor Occasionally the rectum is mtohed, cells Giant cells are considered to be mobt 
less commonly the ileum m conjunction with common here In the muscular layer is seen 
the CTCum, and almost ne\ er the ileum alone marked hypertrophy of the muscle bundles 
It IS a disease of long duration the most con which are separated and m places destroyed 
‘'Picuous feature is the extensive formation of by aggregations of lymphoid and epithelioid 
/ibrous and tuberculous granulation tissue m cells In the subserosa many Ivmphoid collec 
the involved regions Jvecrosis and caseation lions and fibroblasts are to be seen Con 
i'i a rule do not occur and ulceration unless sidenng the uniformity and intensify of the 
of the ordinary enteric type is not seen cellular infiltration, it i» surpnsing that 
The chromcity of the disease and its low necrosis does not occur The wealth of blood 
grade of inflammation arc believed to be due vessels probably accounts for thi' Mi 
either to an attenuated bacillus or to one of authors are agreed that the microscopic m 
low virulence elaborating small quantities dence of tuberculosis is exceedingly atypical 
of exotoxm sufficient only to produce pro and that careful search must be made before 
li/eration, and not necrosis of fibrous tissue tubercles and foci of tuberculous granulation 
I he formation of tumor is the ultimate result tissue are divcovered In some cases onlv 
Clinically this ma\ be mistaken for caret the identification of the organism makes the 
noma and even at opirntion the diagnosis k dlagnosl^ certain In our case giant cells 
not always clear fio 27) Lartigau statcil were scantv but typical foci of tubcTCulodS 
that many of the early cases of cTcal resection granulation tissue were much in evidence 
for supposed malignant conditions reported beneath the serosa and in the submucosa 
as cuccil were really examples of this condi Ihe diffuse cellular nature of tb& infiltration 
tion On section the lesion has the uniform should not deceive one into calling the Icsm 


whitish appearance of hvpcrplasfic fibrous 
tissue The blood supply appears to be 
relativtlv well preserved this probably ac 
counts for the absence of caseation necrosis 
The mucosa becomes heaped up and assumes 
a polvpoid or papillomatous appearance due 
to the underlying infiltration This process 
continues to the complete obliteration of the 
lumen of the bowel Involvement ol Ihe re 
gional lymph nodes with or without casea 
lion 15 the rule In the rectum the condition 
may be mistaken for svphihs 

Micro>copjcallv the process is essentialH 1 
mixture of a purelv tuberculous and a simple 
inflammation so that the picture nece««anh 
varies within wide limits If the mucous mem 
brane is intact as it often is the epithelium 
is normal but the vilJi are greatly enlarged 
and swollen with masses ol Ivmphoid and 
epilbelioid cells and occasional tvpical tuber 


sarcomatous 

Hvperplastic tuberculosis is not only con 
fined to the intestinal canal but is «een 
occasionally in serous membranes m the 
larv nx and in lymph nodes In the h t situa 
tion it mat resemble Hodgkin s disease so 
closely that only the discovery of the bacilli 
of tuberculosis serves to make the diagnosis 
Hvperplastic tuberculosis of the small mtes 
tine occurring in conjunction with cTCal 
tuberculosis is uncommon n jo), bula« 
X single isolated lesion it appears to bt 
cxceedmglv rare Kaufmann apparently 
grouped it with the stenosing and cicatncial 
tvpe of tuberculosis of the small intestine It 
IS scanelv mentioned m the exten«ivc mono 
graph of Huebschmann The following is 
quoted from Lartigau 

Hvperplastic tuberculosis of the small in 
testine is rare Here it is not so often a ques 
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lion of those large tumor masses so easily 
taken lor carcinoma, the growth is ordmanlj 
more limited and less voluminous Neverthe 
less the other features of the pathological and 
clinical picture are present, even more com 
plete stenosis has been observed Although 
the lesion of the small intestine ma> exist 
without ciecal disease it is oftener found that 
the two are concomitant In a few instances, 
however, the hjT3erplastic tuberculous disease 
has been confined to the ileum, the part near 
the ccecal end being affected ” 

Lartigau could hnd only 2 cases of this 
disease limited to the small bowel In i case, 
reported by Pantalom, there was isolated in 
volvement of the ileum for a distance of 12 
centimeters and the caliber of the bowel was 
reduced to half its former size Ihe other 
case, that of a girl aged i? years, was re|)orte<J 
by Gurnard There were four regions of 
stenosis which had produced marked obstruc 
tion for 15 >ears The small intestine proxj 
mal to the obstruction was dilated to a size 
resembhng that of the stomach Extensive 
resection was performed and the patient 
recovered The condition of the obstructed 
intestine must have been similar to that in 
our case The third case was reported by 
Soubeyran It occurred m a woman aged 25 
years The lesion involved 9 centimeters of 
the ileum and death occurred 19 days after 
resection ^lichon reported a case m which 
the condition existed m the ternunal 5 centi 
meters of the ileum, unaccompanied b> an> 
ciecal disease but wth markedly enlarged 
mesentenc Ijmph nodes The patient, a 
woman aged 26 years, presented the signs and 
symptoms of acute appendicitis and for this 
reason v\as subjected to exploration The 
tumor was resected without difficulty and 
lateral anastomosis betw een the terminal por 
tion of the ileum and ascending colon was 
performed Thepatientrecovered Ransohoff 
reported the fifth example of the condition, 
the patient was a boy aged g years, tuber 
culous cervical lymph nodes had been re- 
moved m the previous year This case is of 
considerable interest because of the situation 
of the lesion and the presence of active 
tuberculosis elsewhere Ihe lower part of 
the jejunum was involved for a distance of 


17 3 centimeters and the regional lymph 
nodes were also involved Resection and 
end to end anastomosis were performed, and 
recovery ensued 

Ihe sixth case was reported by Lstor, 
Grvnfeltt, and Aimes A localized cancer like 
mass was found m the terminal portion of tht 
ileum of a woman aged 35 years It had pro 
duced obstructive symptoms for some time 
previously, and at operation the proximal 
part of the ileum was found to be markedlv 
dilated but not hypertrophied Ihe tumor 
and the enlarged regional lymph nodes were 
resected, the impression was that the lesion 
was carcinomatous, but pathological exami 
nation showed it to be an example of h\ 
perplastic tuberculosis Jhis was the onU 
evidence of active tuberculosis presented bv 
the patient Recovery was complete 

In our case, the seventh on record, other 
active foci of tuberculosis were not discovered 
after careful clinical investigation Roent 
genograms of the chest repeatedly gave 
negative results Although it is not possible 
to state whether the intestinal lesion was due 
to a primary or to a secondary infection, it is 
vertam that at the time of its removal it 
represented the only active focus of clinical 
significance In view of its long duration in 
the bowel, it is not surprising that the mesen 
teric lymph nodes were calcified, and for this 
reason it appeared safe to leave them tn stlit 
Gross and microscopic examination of the 
resected specimen proved it to be a typical 
example of true hyperplastic tuberculosis 
The pathological features of this disease 
already have been discussed, attention should 
be wiled, however, to the gross resemblance 
of the lesion to carcinoma and to the super 
ficial microscopic resemblance to lympho 
sarcoma 


oympionts As the progress of such a 
lesion IS toward obstruction of the bowel, it is 
not surprising that the symptoms are prac 
cally identical with those already enu 
merated as ansing from a paraduodenal 
eniia Roenig summed them up m the syn 
urome of ballooning of the intestines visible 
Penstalsis, clapotage, borborygmi accom 
panying the colic and with the appearance of 
an elongated tumefaction ’ Here the symp 
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toms were no doubt due to the tuberculosis 
rather than to the hernia 

Treatment In none of the cases, with the 
exception of that reported b> Ransohoff, did 
there appear to be active tuberculosis else- 
where Whether one regards the hj perplastic 
infection as pnmar> or secondar>, it is the 
rule that the co existing tuberculosis in other 
parts of the bodj is not clinically significant 
Radical resection of the affected segment is, 
therefore, the operation of choice and in 
testinal anastomosis la carried out b> the 
most suitable method In the small intestine 
this IS practically always possible, because of 
the mobility of the lesions and their free 
dom from adhesions If radical exasion is 
impossible, lateral anastomosis between 
afferent and efferent loops may be performed 
Erdman belie%es that ileostomy in the affer- 
ent loop should be considered only as a 
last resort The insertion of an enterostomy 
tube into the afferent loop by the Witzel 
method is howe\er a wise precaution if 
the condition of the obstructed bowel war 
rants it 

THE RELATIOS&IUP OF THE TWO LESIONS 
IN THE C\SE REPORTED 

The isolated tumor found in the ileum and 
considered to be the actual cause of the enor 
mous dilatation and hypertrophy of the 
herniated bowel proved after resecUon to 
represent a typical example of chronic hyper 
plastic tuberculosis which when it occurs in 
the cjecum is known as ileocieca! tumor ’ 
(Duranti) typhilitis resembling cancer 
(Hartmann) or the ‘ real surgical tuberculosis 
of the crccum ’ (Berard) Suspicion of its true 
nature was not entertained at the time of 
remo\al and it was considered to be either a 
chronic inflammatory process due to some 
mtrahernial abnormality or possibly a 
scirrhous carcinoma of the small intestine 
Even the presence of several calcified mesen 
teric lymph nodes as large as 2 centimeters in 
diameter did not impress one wath the possi 
bility of active tuberculosis m the wall of the 
bowel a common condition m civalized na 
ti\ e races These calciDed nodes w ere thought 
to represent old healed tuberculous infection 
of childhood furthermore the fact that the 


tumor was small annular, single, and situated 
at least 120 centimeters from a perfectly nor 
mal ciECum, appeared to make the diagnosis 
of tuberculosis highly improbable Etamina 
tion of the gastro intestinal tract, from the 
stomach to the sigmoid, showed only one 
such lesion to be present The definite possi 
bility of carcinoma and the obvious obstruc 
tion produced by the lesion led to its removal 
and pathological examination This w as done 
only after due consideration of the added 
nsk to the patient 

Just why two such exceedingly uncommon 
pathological conditions should occur together 
IS not at first sight clear A consideration of 
their etiology, however, affords what i> 
probably the most rational explanation and 
supports the view that it was something 
more than mere coincidence As has been 
pointed out, paraduodenal hernia is he 
quently devoid of symptoms and may exist 
throughout the lifetime of the patient without 
causing suspicion of its presence WTiether 
clinical symptoms are produced or not, how 
ever, a hernial sac of such proportions con 
stitutes an ideal situation for the develop 
ment of intestinal stasis It has long been 
knowTi that the reason for the occurrence of 
hyperplastic tuberculosis at or near the 
ileoctecal valve and in the rectum is due to 
the marked slowing of the intestinal stream 
in these regions The bacilli of tuberculosis 
are here enabled to gam a foothold in the 
mucosa Without a primary focus in the 
cxcum there is little chance for this to occur 
normally m the small intestine In this pa 
tient no doubt the hernia provided the region 
of ileal stagnation with resulting tuberculous 
infection Parallel examples are to be seen m 
the occurrence of tuberculosis in a Meckel s 
diverticulum Coley (7) reported such a ca«c 
and reviewed 9 others from the literature 
Here again stagnation of food in the diver 
ticulum no doubt accounted for the tubercu 
lous infection of the wall The condition of 
the afferent loops of intestine and the char 
acter of the obstruction leave little doubt m 
our minds that the majonty if not all of 
the symptoms from which the patient suf 
fered were due to the tuberculosis and not 
to the hernia 
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SUMiIAR\ 

A case is reported of right paraduodenal 
hernia in assoaation v,ith marked obstruction 
of the herniated small intestine due to an 
isolated tumor resembling carcinoma but of 
hyperplastic tuberculous origin 

This IS the thirty third example of right 
paraduodenal hernia reported, the sixteenth 
patient ivith this condition to be operated 
upon, and the fifth to ieco\ei following opera 
tion Isolated hyperplastic tuberculosis of 
the small intestine is rare, only 7 cases have 
been reported The two lesions in association 
make the case unique A discussion of the 
clinical and pathological features of each 
condition is given 

The presence of tuberculosis m the hcmial 
sac IS interpreted as being due to stagnation 
of food and to the slowing of the intestinal 
current in the sac The conditions were thus 
similar to those under which the same type of 
tuberculosis occurs in the cxcum 
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34 Ko'v AR Cult, and Sx.!>sii\N \ A Right paraduo 

denal hernia, recovery after operation (the third m 
mrtical literature; J Am M Ass 1934 Lixtii 
1664-166, 

3j PANTAiosr Quoted by Lartigau 
76 PaTOn Quoted by Brown 

Ra^In F M burgery of the colon New ^ork 
D Appleton and Company 1976 

38 RANSOHorr J Hyperplastic tuberculosis of the small 

mtestme Ann Surg 1920 Uxn 196-190 

39 Roque I ATEL and MoRiHAs R€ti6cissement cica 

trmaf luberculeuT du grfle Guerison par ent^ 
rectomie Lyou mfd 1934 cxxxiv 394-196 
30 Routier Discussion Bull et mfm Soc de chir de 
tar 1906 Rxxii 844-845 
3 « Sdstrunk \\ r Personal communication 
33 SoCTEYRSV p Tuberculose de lintestm gr^lc k 
foTOe hypertrophKiue Montpel m6d 1907 xiv 
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THI EFFLCl OF CHOLEC\Sir;NTEROSrOM\ ON THE BILHR\ 
TR\CT‘ 

r\1F\\(X)U Ml) 1 \CS \\dS 1\\LE\ I I WVTON MI) CnIc^a.. 


/\N AST OMOSIS of the b)]iar> tract to the 
/LA intestinal tract has been discussed 
^ A extensueh in the literature during 
the past few \ ears 1 here is still much differ 
ence of opinion about the tx pe of operation to 
be done and the indications for such opera 
tions In IQ22 Poppens and one of us (a) 
renewed the literature and reported the 
results of our experiments on a senes of 42 
dogs \\ e came to the conclusion that from 
an experimental standpoint infection of the 
li\er and biliarj tracts in\ariabl> follows 
cholecx stenterostomx Since then, a number 
of others (Horslei, Lehman, Beaxer) ha\c 
repeated these experiments, and without ex 
ception ha\e arrived at the same conclusions 
Nevertheless Wangensteen concludes that in 
man evidence of infection after anastomosis of 
the gall bladder to the stomach rarelv occurs 
Ladd, m 1928, reported three successful 
cholec>stoduodenostomie5 and one chole 
cv stogastrostom> done in children for relief of 
congcnjtalstenosisoratresiaof theducis Ina 
personal communication, he states that "as 
far as we know these children who have 
cholecystenterostomies do not have hepatitis 
or cholangitis as a sequel to the operation " 
Lowenstein reported 9 cases in which opera 
tion was done from i to 9 vears previouslj 
without clinical evidence of infection, and 
Hans kehr, who has championed this opera 
tion and has performed it more than sixlj 
times feels that hepatic infection is rare 
RecentI) , \\ alters reported 8 cases in which 
inastomosis of the gall bladder or common 
duct to the stomach or duodenum had been 
done Six patients surv^^ed Four of these 
patients are clinicallj well Judd, in iq’S 
reported the onl) postmortem results we have 
been able to find Although this patient was 
chmcall) well, autopsv revealed multiple liver 
abscesses Beav er states’ that he knows of one 
other similar case in which marked e^^dences 
of liver infection were found at autopsj 



A review of our hospital records adds little 
to the solution of the problem Anastomoses 
between the gastro intestinal and biliarv 
tracts have been done onlj for \er) definite 
indications such as obstruction of the common 
duct due to carcinoma of the pancreas or 
stncturi From our records of 23 cases most 
of which have been done within the last 10 
vears, we find that several of our patients are 
cimicall} well some jears after operation 
Alost of the patients operated ujwn for car 
emoma died before one could obtain evidence 
of bile tract infection, although some of these 
patients were temporarilj ver> matenalh 
improved For example, Mr h L (Hosp 
\o 2205^9) upon whom we did a cLoIecvsto 
gastrostomv ^fa> 21, 192S gained weight 
temporariK and was clinicallv much im 
proved His jaundice of almost 3 months 
standing completelj disappeared after opera 
tion He died 3 months later of carcinoma of 
the pancreas Although patients ma> live a 
ioDg lime mth no biJe passing into the in 
testinal tract there is no question about the 
ph>sio!ogical benefit of the bile on intestinal 
digestion to saj nothing of the additional 
comfort to the patient from internal drainage 
Two of our patients (Mrs M R Hosp 
20322^ and Mrs H M , Hosp No 227613), 
who had choledochoduodenostormes per 
formed 27 and 8 months ago for obstruction of 
the common duct, have been clinicall} well 
without evidence of infection A third 
patient (Mrs C S , Hosp ’'•o .1028 ) wa 
operated upon on Apnl S 1927 /or recurrent 
cholangitis due to a stricture of the hepatic 
duct FoUownng hepaticoduodenostom> she 
reports that she is much improv ed although 
she continues to have an occasional attack of 
epigastnc pam There has been no jaundice 
however A fourth patient Mrs L F , who 
had a cholecjstogastrostomj performed for 
common duct obstruction bj Dr L WjH)"* 
Andrews in igi; has been clmicallj well 
since \ recent fluoroscopic examination 

> liu cr« Ijrof and P Kewp (»l Oin fo 



Fig i Dor j 6 i46davs Showing pat«nt stoma and 
thickened gall bladder wall 


enabled va to find no e\idence oE the stoma 
b> the use of the barium meal On the 
other hand, one of our patients (Mr& K C , 
Hosp No 132,577) lived $ jears mth occa 
siotial attacks of jaundice, chills, and fever 
Autopsy revealed marked inflammation of 
the ducts and also severe hepatitis and 
cirrhosis Another (Mr J W , Hosp No 
1300^5) who had a cholecjatocolostomy, de 
veloped evidence of hepatic infection within 
a short time after operation Both from a 
physiological and experimental standpoint 
anastomosis with the large bowel is unsound 
and rarely , if ever, indicated \\ e can hnd no 
case recorded m the Presbyterian Hospital 
since igji 

As there is a growing tendency to perform 
cholecy stenterostomy for a variety of patho 
logical conditions, such as ulcer impacted 
common duct stones and chronic pancreatitis 
It seemed to us worth while to find if possible, 
some explanation for the differences between 
the clinical and the laboratory results and the 
following experiments, therefore were under 
taken 

ENPERtMENTAL STEDV 
The experimental w ork was earned out on a 
senes of 20 apparently normal healthy dogs 
weighing between 12 and 20 kilograms As 
Beaver, Oddi and others have shown that 
the presence of bile in the stomach in no way 


Fi* 3 Dog 51 0 davs Chronic inflammation of 

common duct thonins round cell infiltration among muscle 
bundles 

affects gastric digestion and as the stomach 
seems to be the most logical viscus to employ 
all anastomoses were made between it and 
the gall bladder Under ether aniesthesia and 
by strictly aseptic technique, cholecysto 
gastrostomy was performed, m much the 
same manner as a gastro enterostomy is done, 
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Fig 4 Dog 8 jO dajs Chrome retfogmsite 
changes about central lobules Ascending penporlal 
Ij-mpbangiiis 


tno rows of fine silk suture being used to 
make the anastomosis The site selected 
for anastomosis^as about 3 centimeters abo\e 
the pjloric ring and somei\hat nearer the 
lesser than the greater cur\ature of the 
stomach ^^’hen completed, the lumen estab- 
lished bettt een the stomach and gall bladder 
measured about 0 5 centimeter m diameter 
Little difficiilt) «as eTpenenced in approxi 
mating the stomach and gall bladder and no 
undue tension resulted The common duct 
was colored for signs of obatruction and in 
all dogs was apparentl} normal The com 
mon duct w as allow ed to remain in its normal 
condition and was not ligated or obstructed 
After sufficient time had elapsed for complete 
reco\ er> from operation and healing of the 
abdominal wound the dog’s abdomen was 
again opened cultures made from the h\er 
gall bladder and common duct and sections 
remoied for microscopic studj Fifteen dais 
after operation 4 dogs de\ eloped sjTnptoms 
in an epidemic distemper and were killed for 
examination at that time Sixteen dogs were 
examined at \anous inter\als of from 21 to 
146 da\s after operation 
Results All dogs recoi ered from operation 
^\ ith the exception of the 4 ^hicb developed 
distemper, all dogs were apparentl} m good 



Fig j Dog 31 V iSoda)s Showing res-Uls obuinel 
in prevnaus senes when common duct wa» Lasted Note 
numerous round worms ecteodiag into the hepatic ducts. 


health at the time tbej were sacrificed In 
e\ er> instance u idence of disease was absent 
in the grosS specimens of the li'er, stomach, 
and common duct The gall bladder mucoss 
were thickened without exception (Fig 1) 
Microscopic examination rexcaled patho- 
logical change in all livers and gall bladders 
A few of the common ducts showed slight 
round cell infiltration (Fig s) In the livers 
the changes varied from a slight round cell 
infiltration to an ascending periportal I)mi 
pbangitis wnih acute and chronic retrogressive 
changes about the central In er lobules (Figs 
^ and 4) The gall bladders showed varjing 
degrees of round cell infiltration and thicken 
mg of the mucosa Bacteriological examina 
tions showed that the results were uniform 
throughout Smears and cultures of the livers 
were all negative In smears of gall bladder 
bile and common duct bile man> large Gram 
negative rods and few Gram positive rods 
were present Cultures showed bacillus coli 
commums and bacillus proteus vulgaris 
present 

DISCLSSION 

The results of this senes of expenments 
show again that infection of the gall bladder 
liver and bile tracts follows cholec)sto 
gastFostomv in dogs In this senes as con 
trasted to our prevnous senes in which the 
coramoD ducts were ligated and dmded there 
Is no dilatation of the common ducts and no 
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budder — Iiree C>>11 bladder— btcillu* 


e%idence of gross food particles or round 
^orms in the liunina (Fig $) Infection » 
definitely less nhen the common duct is not 
ligated and divided Such experimental 
differences suggest the follovnng possible 
explanations for the differences between 
laboratory and clinical findings 

I Since the most uniformly satisfactory 
results have been obtained in cases of pan 
creatitis, is it not likely that most of the bile 
soon passes into the duodenum by the normal 
route and that there is very little retention of 
foreign material m the gall bladder? From 
two of our prevnous experiments and from the 
work of Lehman, we had been led to believe 
that the stoma of a cholecystogastrostomy 
would close in the absence of common duct 


obstruction IVhile m our present series of 
experiments the stomata remained patent, 
the tendency undoubtedly is for contraction 
In some of our dogs, the gastric ruga acted 
almost like a valve and probably partially 
protected the gall bladder from extraneous 
matenal In Dr Andrew’s patient every 
attempt to visualize the gall bladder by push 
ing banum into it from the stomach was un 
successful 

2 Many animals which were apparently 
healthy when sacrificed showed very definite 
bacteriological and microscopic evidence of 
hepatic infection May there not be silent 
hepatitis m many of the patients who are 
d^^ly welP The postmortem findings in 
Dr Judd s case would lend plausibility to this 
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theor\ "More autopsj data «ill probably 
settle this question 

3 Finall) maj it not bo possible that the 
human Iner is better able to conquer biliar> 
infection than that of the do"^ It is well 
known that fat metabolism differs matenall) 
in the two 

CONCLtSlOVS 

1 From an e^penmental standpoint in 
fection of the gall bladder in\anabl> follows 
cholec\stogastrQstom\ regardless of obstruc 
tion of the common duct The anastomotic 
stomata remain patent at least i^bda^s 

2 Hepatitis and cholangitis are the rule in 
cholecJstogastro^tom^ but not to as marked 
a degree as in a pre\nous senes in which the 
common duct was ligated and dmded 

3 Lntd better proof is obtained that the 
conditions in man are not parallelled in the 
experimental animal, we must conclude that 
anastomoses between the biliar> and gastro 
intestinal tracts are not without danger of 
ascending biliarj infection Uhileoftentimesa 
life sa\nng measure such anastomoses should 


not be done for other than the most definite 
indications 


nrnuoGiH] m 


6 


S 

9 


IlEUXR Merfoith G Cliolecjstogaatrostonn in 
expenmenUI study \rch Sur. igig x'm Sio 
CwEsvooD and PorPENS Peter Cholecjsltnurov 
tomj from an eTpenmental standpoint. Syr 
Gynec. & Obst iqtj 445-45* 
rroKsLE\ J S ft Ejpenmcnlafstud) ofckalto'sto- 
Rastrostoray and cholecystoduodenostomj “kiuth 
M J 10*, TT 060 

JiDo E Stirs Side tracling’ operation in ob- 
stnictne jaundice J 4 m M \m ig*S wi yao 
keiiR H Chirurgie der Callenwege NeueDeut-fh 
Clur «9>j \))) 6nS 

I ADD WllHUl E Congenital atresia and steno'i of 
the bile duels J \m M Ass tgiS tci leS* 
Lehuan E P Ilefatitis following cholecyslo^s 
trostonry Arch Surg >0*4, is, 16 
Lo«TNSixfx kvRT Cholecjwtoduodenostomy 
opetaUon of choice m obslrucli' e lesions of common 
bitedact Arch f thn Cfw W*r c*I'o 
OoDi RccOEHo Vction de la bde sur la di'^iioB 
gasinque <tud)< su mojen de la fistule eokci 
wastrique Arch iial de biol 1888 W ij8 
Walters Waltsic. Relief of obstnn-tise jaundm 
from tumors m the bead of the pancreas Ann 


Sufg IwTW »3, . . , 

WxscEvsrEE-s O H Cbolangitu following cnoiecj'st 
enterostomy Ann Surg igjS Ussah S 4 



OVERHOLT, rENDERGRASS, LEOPOLD rULAlONAR\ ATELECTASIS 45 


POSTOPER \TR^E PULMONARY ATELECTASIS 
Report or an XJ sdsu 'i- Cast ^ 

RraL\RDnO\LRUQLT,MD EUGrNEP rr\DERrK\S« M D a-ndSIMON S I EOrOLP MI) PiiiLArELPiiiA 


T here appeared 1S50 a treatise b> 

Sir William Tennant Gairdner on the 
consequences of bronchitis in Vkhich 
he described pulmonary collapse In 190S 
W illiam Pasteur called attention to the occur 
rence of massi%e collapse as a postoperali\e 
complication ba\ing prc\iously observed this 
condition in postdiphthentic paralysis of the 
diaphragm In the next 17 years, according to 
Scott's published statistics, only 68 cases of 
postoperative massiie pulmonary collapse 
were recorded in the literature Since 1025 
there has been a veritable flood of conlnbu 


a bronchoscope obstructing mucus from a 
human affected with atelectasis to an animal 
\nd have pro<luced the condition However 
Bradford in discussing massive collapse of the 
lung attempts to explain it on a neurogenic 
basis He states that it is “an unusual condi- 
tion in which the lung without the presence 
of any gross Lsion such as bronchial obstruc- 
tion, pleural effusion etc , interfering with the 
free entry of air, becomes airless to a greater 
or less degree ” Bradford cites cases of trau- 
matic onpm, wounds of the buttocLs pelvis 
and thighs or abdominal wall, m which 


tions concerning its symptoms phy steal signs, 
roentgenological findings and the mechanism 
of Its production Recently Bowen (1) has re 
viewed the subject comprehensively and has 
provided a complete bibliography 
The greatest interest in this condition has 
centered around the problem of tbe means 
whereby massive pulmonary atelectasis is 
produced Bronchial occlusion followed by 
absorption of the imprisoned air has been 
clearly shown to result m an apneumatosis or 
atelectasis of the pulmonary tissue involved 
Experimentally as early as 1879 atelectasis 
was produced in rabbits by occluding the 
bronchi (13) In 1924, prior to the appearance 
of any published reports of a bronchoscopic 
examination dunng the course of this disease 
one of us (12) stated thp following ‘ If 
bronchoscopic examination during a collapse 
attack will demonstrate bronchial obstruction 
in the bronchus supplying the collapsed and 
drowned lung then this explanation would 
seem correct for those cases which occur 
postopera lively ’ Coryllos and Birnbaum 
have recently confirmed thisconceptioticxpen 
mentally using obstructing balloons mthe 
bronchi of dogs Lee Ravdin, Tucker and 
Pendergrass have transferred, by means of 


loerjlq ottd by G ird er)m Sjj <1 irly iffet Haled betme wh i 
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massive pulmonary collapse occurred Elkin 
(7) reports a case which followed fracture of 
the tibia There have been other references to 
a non obstructive type of pulmonary collapse 
so that the question of causation in all cases 
IS not definitely established 

Many of thosc interested m the clinical 
study of poslopcraiiv e pulmonary atelectasis 
have been impressed with the extraordinary 
density of the shadow produced on the roent- 
genogram by the involved lung This is fre 
quently so dense that the rib shadows are 
obscured This fact has been commented 
upon by Senmger, Sante (17), and Leopold 
(13) 

Explanations for the extreme density , how 
ever, have not been discussed by many 
wnters We hav e recently had the opportun 
ity to study an interesting case of massive 
atelectasis in which this particular phase of 
the condition presented some unusual features 

In conjunction withastudy directed by Dr 
George P Muller, covering pulmonary com 
plications following abdominal operations, the 
patient whose history follows was observed 
pnot to and after operation during the pre- 
atelectatic stage, during collapse attack, and 
n the course of subsidence of pulmonary signs 

Mrs L M aged 24 vears was admiutd on 
Novm^r jo 19 g to the University of Pennsyl 
‘he service of Dr George P 
Mailer The history was of 3 months duration and 

BdMcdKncef Ik, Umvtrsity of P.nosylvjn i IIosdiuI PrMw.rf b,f«„ 
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Fig I Clinical chart showing temperature pgl»e and 
KSpirstory rate A Time 0/ operatwo B Time (bat 
marked mediastinal shift was recorded (Fig 3) Kote the 
pulse nse at this time C Time of (he ap^araoce of 
roentgenographic density (Fig 4) Note the sharp tem 
perature reaction at this time only 

the symptoms tiere those typical of gallbladder 
disease There nere no pulmonary symptoms The 
history was otherwise irrelevant as were also the 
medical family and sooal histones The patient 
was a well nounshed young woman who grossK 
showed no evidence of any disease Physical 
exanucatioD revealed nothing except some tender 
ness over the gall bladder area Routine blood and 
unne studies were negative Cholecystographic 
studies were made and the diagnosis of gall bladder 
disease was substantiated The roentgen examina 
tion of the chest was negative 
On November 24 operation was performed by 
Dr Muller Under ether anxsthesia the abdomen 
was opened through a transverse inasion Chrome 
calculous cholecystitis was found and a cbolecvsiec 
tomy and appendectomy were performed The pro 
cedure was not particularlv difficult and the intra 
abdominal trauma was mmimal 

The immediate fwstoperative reaction was slight 
For 36 hours there were no symptoms or signs ref 
erable to the chest On November 76 48 hours 
after operation the patient complained of a slight 
sense of pressure over the sternum and had an 
occasional cough without expectoration There was 
no temperature elevation although the pulse was 
rapid Examination of the chest showed limited 
expansion slightly impaired resonance and mark 
edly suppressed breath sounds over the enure nght 
chest Posteriorly over the nght lower lobe there 
were distant tubular breath sounds 

Under the fluoroscope m the recumbent position 
it was noted that there was a marked displacement 


of the medtasltnum and heart to the ri hi ‘Jur 
pnsingly, the right lung das practically clear The 
nght dome of the diaphragm was elevated and filed 
and the inter nb spaces were narrowed \ bedside 
film was made and the fluoro copic findings were 
confirmed The roentgenologic diagnosis was mas 
sue atelectasis 

On the third dav after operation (72 boursl 
there were no svmptomswhatever dvspncea cou h 
and expectoration not being present The patient 
chose to lie on the unaffected side For the first 
time however she began to have a febrile reaction 
and in the afternoon the temperature had reached 
loj degrees The examination of the chest was 
essentiallv the same as on the previous dav except 
for more marked tubular breathing over the rieht 
lower lobe and sounds which were approaching 
normal in the upper lobe 

Another roentgenogram was made and the find 
ings this time were quite different from those on 
the previous examination recorded 24 hours before 
There was a marked density of the right aiddle and 
lower lobes and the mediastinal structures although 
slightlv displaced bad largely returned to their 
normal positions The roenlgenolopcal diagnosis at 
this lime was massite aleleelasts and drovnedlung 
As soon as the diagnosis of atelectasis was 
definitely established the patient was put down flat 
in bed and rolled from side to side and the affected 
side slapped as suggested by Sante (21) Gouging 
was not produced nor was any sputum raised The 
temperature fell, however and was practically 
norma! for the remainder of her convalescence 
On the fourth postoperative day (November as) 
the patient was likewise svmptomless and the 
physical signs were less m evidence Over the rioht 
base posteriorly there were suppressed breath 
sounds of a bronchial type No rales were heard 
The roentgenogram at this lime showed that (he 
increased density of the right middle and loner 
lobes had largely disappeared only some increased 
prominence of the trunk shadows remaimng There 
was no displacement of the mediastinal structures 
The remainder of the convalescence was uoevent 
fill all of the physical signs in the chest having 
disappear^ by the fifth posloperativ e day \ slight 
cough was present on the following day and on tno 
occasions was productive of a small amount of 
sputum 

The vital capacity determinations were 
made pre operatively and throughout the 
period of convalescence The initial vatal 
capacity was found in this case to be 2600 
cubic centimeters After operation it fell to 
600 cubic centimeters which represented a 
77 per cent drop This record closelv cor 
responds to those made by one of us (14) 
after gall bladder and gastnc operations upon 
patients in w hom no pulmonary complications 
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Fig 3 Roentgenocrsm of patient made 4S hours after 
operation showing almost complete atelectasis of the right 
Fig Roentgenogram of patient made J* hours before lung with only slight harincss The displacement of the 
operation showing normal relationship of the domes of mediastinal structures and the elevation of the right dome 
the diaphragm intercostal spaces and mediastinal slruc of the diaphragm and the narrowing of the intercostal 
lutes This picture was made with the patient m the erect spaces were most msiied at this time At the roentgeno 
posture the film being anterior scopic examination the right dome of the diaphragm was 

hxed ^dside examination the him placed posttriotly 

were found In a series of 25 cases the \iUl ifiere v.'as ihe maximum degree of density of 
capacit) after operation averaged 33 per the right middle and lower lobes 
cent of the pre-operative record Churchill 3 There was no elevation of temperature at 
and and Powers have tepoixedsimtlat the tme of the most mailed atekciasts, and 

reductions m the vital capacity after upper the subsequent presence and subsidence of 
abdominal operations It is surprising that in fever coincide with the appearance and disap 
this case the diminution in vital capacity was pearance of the lung densit> 
recorded 24 hours after operation and not at 4 The usual clinical symptoms of a pul 
the tune the complete collapse took place, 48 monarj complication — cough, dj spncea and 
hours later expectoration — were conspicuously insignifi- 

COMMEM cant These phenomena will be discussed in 

The features presented m this case, which the following paragraphs in the order detailed 
are worthy of particular comment, are as above 

follows All of the cases of postoperative massive 

1 The most marked displacement of the pulmonary atelectasis which are recorded m 

mediastinal structures to the affected side the literature exhibit on the first roentgeno 
together mth the greatest amount of cleva gram after the collapse attack, extreme 
tion of the diaphragm occurred at the time densitj of the affected lung and maximum 
when there xas only icry little increased density mediastinal displacement toward the affected 
of the right lung side 

2 The partial return of the mediastinal Wewereunabletofindasinglecasein which 
structures toward their normal position 24 postoj^rative massive atelectasis had occurred 
hours later was observed at the time d,hen and been so diagnosed in the absence of gross 
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Tig 1 Clmwal chail x«TOp<f4lvn« aod 

re«piratory rate I Time of operation B Time that 
marked mediastinal shift was recorded {Tig 3) ^«^e tie 
pulse rise at this time C Time of the appeataoee of 
roentgenographic density (Hg a) Note the sharp tern 
perature reaction at this time only 


the symptoms were those typical of gallbladder 
disease There w ere no pulmonary s\ mptoms The 
histon t'as otherwise irrelesant as were also the 
medical family, and social histones The patient 
was a well nourished young woman who grossly 
showed no evidence of any disease Physical 
etamination revealed nothing ercept some tender 
ness over the gall bladder area Routine blood and 
urine studies were negative Cholecystographic 
studies were made and the diagnosis of gall bladder 
disease was substantiated The roentgen eiamma 
tion of the chest was negative 

On November *4 operation was performed by 
Dr Muller Under ether anislhesia the abdomen 
was opened through a transverse incision Chronic 
calculous cholecystitis was found and a cholecvstcc 
tomy and appendectomy were performed The pro 
cedure was not particularly difficult and the intra 
abdominal trauma was minimal 

The immediate postoperative reaction was sight 
For v6 hours there were no symptoms orsigiKcef 
erable to the chest On November i6 48 houre 
after operation the patient complained of a ^ght 
sense of pressure over the sternum and bad an 
occasional cough w ithout expectoration Tb^ was 
no temperature elevation although the ^Ise wm 
r2vii Eiammation of the chest showed 

shffhtlv impaired resonance and marL. 


of Ike mediaslinum and heart te> the njil Sur 
pnstngly, (he rt^Jil lung uas practically dear The 
right dome of the diaphragm was elevated and fiied 
and the inter rib spaces were narrowed \ bedside 
film was made and the fluoroscopic findiiioS were 
confirmed The roentgenologic diagnosis was laas 
sive atelectasis 

On the third day after operation (72 hours) 
there were no sv mptoms whatever dyspnera cough 
and expectoration not being present The patient 
cho e to lie on the unaffected side For the first 
time however she began to have a febnle reaction 
and in the afternoon the temperature had reached 
103 degrees The examination of the chest wis 
essentially the same as on the previous dav except 
for more marked tubular breathing over the nght 
lower lobe and sounds which were approachm 
normal in the upper lobe . v c a 

Another roentgenogram was made and the nna 
logs this time were quite different from tho'e on 
the prevnous examination recorded 24 hours before 
There was a marked density of the nght middle and 
lower lobes and the mediastinal structures slthou b 
sUghllv displaced had largely returned to fbf 
normal positions The roentgenological diagnosis at 
this lime was tnasst e oleleclasis and dravnti Inns 

As soon as the diagnosis of aJ! 

defimtely established the patient was put downfiat 

in bed and rolled from side to side ‘"I*"'?;., 
side slapped as suggested by Sante (»i) ® 

was not produced nor was any sputum ««« T“ 
temperature fell however and was ^ 

BOTmal for the reroamder of her .gv 

On the fourth postoperative day (November aw 
the patient was likewise fi” ,, vt 

physical signs were less in evidence *,1. 

base poswnorly there were suppressed^ breath 


base postenorly there , 

sounds of a bronchial type No the 

The roentgenogram at thu time 
increased density of the right /f'iS 

lobes had largely disappeared only some — . 

prominence of the trunk shadows 
was no displacement of the mediastinal , 

The remainder of the convalescence was u 
f«] aU of the physical signs in 

disappeared bv the fifth postoperativ e day A sugn 

cough was present on the following day * ( 

ocS,ions .IS ptoducuss of s smotl aoooot ol 
Sputum 

The vita! capacity determinations were 
made pre-operativ ely and throughout 
penod of convalescence The initial vi 
capaciU was found in this case to * 
cubic centimeters After operation 
600 cubic centimeters which represente 
77 per cent drop This record closely cor 
responds to those made by one of us (,i4 
after gall bladder and gastric operations ii^n 
patients in whom no pulmonary complica 
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of secretion which Lee and Tucker subse- 
quently observed during bronchoscopic aspi 
ration m a collapse attack and the equally 
abundant expectoration which frequently 
occurs spontaneous!) pnor to re expansion of 
the affected lung would seem to justify this 
original conception That retained secretions 
account for some of the extraordinary density 
i» reasonably sure, that they do not explain the 
picture entirely is equally obvious when it is 
remembered that neither massiv e pneumonia, 
in which the bronchioles and alveoli are filled 
mth exudates, nor large empyemata, obscure 
the nb shadows so completely In discussing 
this subject with Bowen (2) he stated that 
Sante has considered engorgement of the pul- 
monary vascular system a possible reason for 
the lung density Bowen agrees with this 
explanation and is of the opinion that the 
engorgement of the pulmonary vascular 
system results from an increase in negative 
intrathoraac pressure on the affected side 

The intrapleural negativ e pressure increases 
as the Volume of the affected lung diminishes, 
Elkm (7) and Habliston have recorded high 
negative intrapleural pressure readings m 
cases of massive atelectasis Clinically, this 
altered intrapleural negative pressure pro 
duces diaphragmatic elevation, diminished 
intercostal spaces, shifting of the mediastinal 
structures to the affected side and compensa 
tory hyperaeration (not emphysema) of the 
unaffected lobes 

If the increase in the negative intrapleural 
pressure can produce these changes, it is 
plausible to suppose that engorgement of the 
pulmonary vascular system would readily 
occur 

While it is probable that engorgement of 
the pulmonary vascular system occurs for the 
reason above stated it cannot alone be re- 
sponsible for the extreme density of the 
affected lung because the heart, thick walled 
and filled with blood, is less dense than the 
usual pulmonary shadow 

SUUiL-VRV AND CONCLUSIONS 

Fully cognizant of the fact that we are 
adding together some fact and much theory 
in an attempt to explain this unusual case 
wc offer the following conclusions ’ 



1 Ihe first roentgenogram made after 
operation is an example of pulmonary atelec- 
tasis despite the absence of extreme roentgen- 
ographic density characteristic of this disease 

2 The slight haziness of the affected lung 
is due to atelectasis and vascular engorgement 
of the pulmonary vessels, produced by an in- 
crewed intrapleural negative pressure Of all 
of the compensatory mechanisms reacting to 
increased intrathoracic, negative pressure, 

™cnlar engorgement 
nould be the first to respond That increased 
negatixe intrathoracic pressure exists is 
emdenced by mediastinal displacement, dia 
natroned inter nb 

resolK Pmlnre of massive atelectasis 

w L' retained secretions m the affected 
ment^'^™"""* vascular engorge 

th^f.l'.Jl, ““'red for the fact 
thf ““'rein long densit, , 

mtum^ t T' =‘™'=‘“rea had partially 
SlZffh . position, unless we 

3 the entire nght lung 

Si th?,,i'“‘! “pooled Were this the 
n™,’ reduction in the amount of negative 
pressure, .nedent to the re expansm S Ke 
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Fib 4 Roent-'enogram made 7J hours afwropemion 
showing marked increased deniuy of the tower portion of 
the ng*it lung due fsarehctasjianddron'n^fun^iaiolt 
mg the right loner and middle lobes Note that the heart 
has returned almost to ita normal position Bedside eiam 
ination 

luni, dtnsitj This /act makes it incumbent 
upon us to offer cMdence m /a\or of our 
belief that the appearance demonstrated m 
Figure 3 ts that of massive atelectasis We, 
tberefoTc, renewed a number of roentgeno 
grams of cases m which complete collapse of 
the Jung had been produced bj both artifiml 
and pathological pntumothoraces We found 
that the lung density »as comparable in de 
gree to the appearance demonstrated in 
Figure 3 and quite different from the dense 
shadow in Figure 4 Chizzoli has reported a 
case of bronchial obstruction due to a foreign 
bodj in which mediastinal displacement and 
a notl-opaque lung w ere recorded on the roent 
genogram No mention was made of further 
studies so it IS not known whether or not the 
transparency of the affected lobe was lo»t 
subsequently to be replaced by the usual 
extreme density of massive atelectasis 

It IS probable that roentgenograms similar 
to Figure 3 have not previously been recorded 
for one of two reasons namely that this stage 
does not occur at any time m ev ery case, or 



Fi; 5 Roentgtnogram made 06 hours tiler operition 
shows tbit the densilv m the ngbt luo- hi aVoW com 
pletel) dissppeurrd the domes of the diaphrssm haie « 
nonnal relationship and the heart is still sli‘*btl> di placed 
toward the n|ht Bed^de evaminsuon 

that when it does, the time between its occur 
rcnce and the subsequent appearance (Fig aI 
IS so short that it has been missed despite 
daily roentgenographic examination 
for these reasons we believe that the find 
mgs m this case justified the diagnosis of pul 
motiary atelectasis and that this would explain 
the m^iastinal displacement 
Most ttnter: interested in massive atelec 
tasis have been perplexed bv the extreme 
densitv of the affected lung and m this case 
it*! explanation is attended with the utmost 
difficulty because coincident mth it partial 
replacement of the mediastinal structures has 
occurred A probable explanation far the 
extreme density is the retention of secretions 
in the obstructed lung after absorption of the 
imprisoned avr On** of ua (iz) m 10 4 
entitled his first contribution to this subjett, 

' Postoperative Massive Pulmonary Collapse 
and Drowned Lung believing that retained 
secretions must be present w ithin the collapsed 
lung to account far the extraordinary density 
on the roentgenogram The large outpouring 
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CHOLELITHIASIS IN THE KOREAN' 

A I LUDLO^\ MD FACS SeoWI, ChoseM (Korea) 

Ma>Q FaunditioaLtctuie Januarjin igiS 


O NE of the aims of the physician in 
Korea is. to investigate the medical 
problem of a people that differ in diet, 
customs, and habits from people m other 
countnes Much has been written in Amenca 
and Europe on the subject of gall stones, but 
so far as I am aware no report has been pub 
lished concernmg the inadence of choldith- 
lasis among Koreans 

HISTORICAL REFERENCE 

The Tong Wee Paw Kam, "A Valuable 
Treatise on Oriental hledicine,” was written 
in 1777 AD , at the request of the king by 
a Korean named Haw Choon This book is 
regarded bj nativ e doctors as a most reliable 
source of medical and surgical information 
The onl> statement found in this book con 
ceming the gall bladder is that *'the organ is 
rehted to the lung m function but has no 
outlet ” Inasmuch as m former times there 
were no autopsies or dissections in Korea, 
human gall stones were obtained on!> when 
passed in the fsces, but the organ in which 
they originated was unknown 
Koreans applj the term ‘ In \\’hang,” ht 
etally “Man Stone,” to gall stones from the 
human body The Koreans of olden times 
and some of the present day placed a high 


or Its recognition has been made easier with 
both the profession and the laitj ” The latter 
part of Rodman’s observation is true for 
Korea 

Cholelithiasis, on the other hand, seemed 
to show no increase in occurrence, although 
Its recognition also should have been made 
easier with the advance of medical knowledge 
in Korea In order to determine as accurately 
as possible whether or not the above impres- 
sion was correct, a questionnaire was sent to 
physicians in charge of mission hospitals, lo 
cated in all parts of the country Replies were 
received from 12 hospitals During the year 
1Q25 there were 6,658 in patients and a total 
of 3,497 general operations of which 540 were 
laparotomies Only 3 of these operations were 
for gall stones Five of the doctors, who had 
been m Korea from 10 to 20 years, recorded 
a total of onlv 15 operations m whidi gall 
stones nere found Biggar, of Pyengyang 
Korea, reported a case in nhich a gall stone, 
5 centimeters m length and 2 centimeters in 
diameter, was found m the common duct 
The stone was soft and broke while it was 
being removed Imbedded in the center of 
the stone were two perfectly formed pine 
needles The common duct also contained an 
ascaris 


value upon the bile from the bear and con Investigation was nett made of our own 
sidered the human gall stone as the most records The distribution of the cases of 
potent medicine known to man cholelithiasis in Severance Hospital accord 

INCIDENCE OF CHOLELITHIASIS indicated in Table I which 

^ _ SI' fbe ratio of the number of cases of gall 

In 1912, when I first came to Korea, Eastern stones to the number of in patients to the 
medicine w as still m its initial stage Statistics number of general operations and to the num 
were fragmentary and had to be accepted ber of laparotomies performed during the 
with great caution Under such circumstances, same perils ^ 

the question of the incidence of surgical dis Of the 8 patients reported m Table I eall 
eases brought forth niajiy conflicting opinions stones were found in 4 males (a patients’n ith 
c '<»- stones ,n gallbladder and a with stones only 

ceded to be of infrequent occurrence In the m the common duct), and 4 females (j wuh 
light of ater ecpenence however, gipendi- stones m the ducts of the gall hladderTS 
citis was found to be fairly common Rodman m the h\er nnH , uiaaoer ana 

states ■ Appendicitis IS either on the mctease ®.nSord„«rOne 

in nearl, esery country and with esery ra« ^Sy of “ieaal ° eSm “ ® 

Arucle No 45 DepoteBm. SereniKC Uuon MH cal CoUege 
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Upper lobe, uould lessen the degree of inedi 
astmal displacement YYTiether or not this 
actually occurred cannot be determined with 
certainty despite careful study of the roent- 
genograms 

5 The absence of fe\er at the time of the 
most marked atelectasis and its appearance 
coincident with the maximum lung density 
argues in fa\ or of the contention of one of us 
( 7 ) that fe%er and leucocjtosis are brought 
about bj the absorption of retained secre 
tions 

6 The paucity of pulmonary symptoms, 
the absence of signs of pulmonary insufficiencj 
and the lack of cough or sputum are most 
unusual but not unique The absence of 
sputum IS not necessarilj a \alid argument 
against our conception of the mechanism of 
this postoperatiN e complication bronchial ob- 
struction, retained secretions, and drowned 
lung It IS probable that considerable ab 
sorption of exudates may occur in this condi 
tion, ]ust as it does m lobar pneumonia in 
which complete lobar resolution may occur 
without any expectoration whafe\er 
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1925 was 21, among which no gall stones were 
found Stearns, of Tsinan, found no case 
of gall stones among 1,45° patients dunng 
the year 1925 From 1924 to 1926 inclusive, 
76 autopsies were performed, about half the 
number being on children, and no case of 
gall stones was found 

Dunlap, of the Temple Hill Hospital, Che- 
foo, reported no case of gall stones among 650 
in patients during the year 1925 

Hutcheson, of Nanking, among a total of 
3,291 inpatients at the Unuersitj. Hospital 
in 1925, stated that m 2 cases a diagnosis of 
gall stones was made but neither patient was 
operated upon How e\ er, within the 3 months 
from Januarj to March, 1927, he operated 
upon 2 patients with common duct stones 
oidt, of the Canton Hospital, recorded onl> 
one case of gall stones during the jears 1921 
to 1923 inclusive, although there were 9 7x7 
inpatients and 5,545 general operations, of 
which 3 30 were laparotomies It is of interest 
to note that 140 operations for vesical calculi 
were performed during this same period No 
autopsies were reported b> Oldt 
Hofmann, of the David Gregg Hospital 
(Women’s Hospital), Canton, found no case 
of cholelithiasis among 2,600 in patients and 
029 general operations, most of which were 
gynecological, though vesical calculi are com- 
mon in this hospital In 10 autopsies, no 
gall stones were found 
The statistics reported in Table III indi 
cate that gall stones are aerj rare among the 
Chinese but the vast population of China, 
mth Its meager hospital facilities and com 
paratively few qualified physicians, would 
make it seem possible that the incidence of 
gall stones m the Chinese may be greater than 
lb indicated by these statistics 
A comparison of the incidence of cbole 
hthiasib among the Koreans with that among 
the people of other races is shown in Table IV 
The incidence of gall stones among the 
Americin in patients and among general op- 
erations is thirt> times that found among 
Koreans but the incidence based on the num 
ber of laparotomies is onl> ten times greater 
among Americans than among Koreans 
Among all the above races combined, the 
percentage of gall stones is as follows In 


TABLE Iir — SUSIUARY OF CLINICAL CASES OF 
CHOLELITHIASIS IN THE CHINESE 



patients o 535, general operations, i 120, and 
laparotomies 6 170 


AUTOPSV INCIDENCE OF CHOLELITHIASIS 
AMONG THE KOREANS 
No autopsies were reported from an> of the 
mission hospitals in Korea outside of Seoul 
In the Severance Union Medical College, from 
the year 1912 to 1926, inclusive, there were 
150 autopsies, among which gall stones were 
found m only 3 cases, an incidence of 2 per 
cent 


ihe first patient was a male 56 years of age in 
whom two faceted stones, i and ■» centimeters m 
diameter, respectivch, were found in the common 
duct The second patient was a man S9 v ears of age, 
in whom the gaU bladder was distended w-ith black 
bile and the cystic duct closed b> a soft elliptical 
non faceted stone, beside which some of the re 
mains of much macerated ascaris was found The 
rest of the worm had passed down into the common 
duct and had associated itself with a larger, soft 
non faceted stone 4 b\ iH centimeters m diameter 
la the thi'd patient a male, 38 >ears of age re 
ported by my colleague Dr S H Shim abrow^sh 
black soft stone was found in the common duct 
The stone which was broken in the process of re 
moval contained the remains of an ascaris in its 


The pathological department of the Gov- 
ernment Keijo Medical College (8) reported 125 
autopsies upon Koreans during the > ears 19x4 
to 1926 inclusive In this series gall stones 
were found in 4 males whose respective ages 
were 26, 46, 46, and 68 years, and m one 
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T\BLE I — DISTRIBUTION OF C\SES OF ClIOlF- 
LITIIIASIS AT SEVERANCE HOSPITAL 



Thepatient awoman aged35}e3rs nasoperalfd 
upon on June 34 1918 The right tobe of the liver 
was found to be enlarged to the level of the umbili 
cus and the gait bladder was bound to the duodenum 
bv adhesion The gall bladder was almost com 
pletel> filled b} twocalculi one shaped IiLe Ibe gall 
bladder (8 b> 4 centimeters] and the other a round 
stone (2 b\ " centimeters) which fitted into a facet 
in the large stone A mass of smaller stones was 
found in the c^snc common and hepatic ducts 
Two stones about t centimeter m diameter were 
palpated in the liver substance and were removed 
through a dorsal incision into the bv er The common 
duct was dosed and the gall bladder was drained 
The patient made a good recov er> and was dismissed 
from the hospital on August 31, 1918 

In another patient, there was a stone meas 
unng 8 b> 5 centimeters the largest we have 
ev er seen in the common duct 
Isone of our patients with gall stones was 
under jO >ears of age However Rogers of 
Soonchun (’Junten), Ivorea recent!} rqxirled 
the case of a Korean male aged 18 >ears 
who had several small stones m the gall blad 
der and one measuring 3 b} 2 centimeters lo 
the common duct The stone in the common 
duct was brownish jellow in color and was 
so soft that it crumbled on being removed 

COilPVR-VTIVE R.VCE LNCIDENCE OF 
aiOLELITltnSIS 

Considerable difficult} was encountered m 
making a comparison of the incidojce of 


TABLE II — SUaiiURy OF THE ClLMCtL 
CASES OF CHOLELITHIASIS IN KOREVNs 



choldithiasjs among Koreans with that 
among people of other races Inasmuch as 
China has been related so close!} to Korea 
for man} centuries, an effort w as made to find 
out something concernmg the inadence of 
gaJ! stones m the former countr} On account 
of the recent disturbances, reports were ob 
tamed from only 7 institutions but these 
hospitals represent widel} separated sections 
and are among the largest in Cbma 
Mole, of Moukden (Manchuria), found gall 
stones to be of rare occurrence, as during the 
}ear 1925 there was no case among 2 iis m 
patients In Mouldea it has been difficult 
to obtain autopsies, onl} 25 having been per 
formed in the past 15 }ears and among them 
no gall stones were found 
Van Gorder, of the Peking Union Medical 
College reported that in the }ear 1925 there 
were 2,883 Chinese in patients on all services 
Among the 7^2 Chinese surgical m patients 
5 cholec}Stectomies were performed, onl} one 
of which was for gall stones while among i}7 
foreign m patients, there were 4 choice} stec 
tomies, 3 of which were for gall stones Pre 
vious to the }ear 1925 15 cbolec}stectomiea 
were performed on Chinese patients, onl} 4 
of which were for gall stones while among 
foreign patients, 17 cholec} stectomies were 
performed, ii of which were for gall stones 
Dunng the year 1925, the pathological de 
partment of the Peking Union Medical Col 
lege recorded 65 autopsies upon Chinese pa 
tients and gall stones were found m 3 cases 
In 8 autopsies upon foreigners no gall stones 
were found The total number of autopsift 
upon Chinese previous to 1923 was 119, gah 
stones being found m 3 cases The total num 
ber of autopsies upon foreigners previous to 
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TABLE V —AUTOPSY INCIDEVCE OF CHOLELITHIASIS BASED dN RECORDS OF LAKESIDE 
HOSPITAL 



associates that constipation is less frequent 
among the Koreans than among Westerners 
3 Diet The Koreans are mainly vege- 
tarian in their diet “ Rice is the great staple, 
millet and barley being frequently substituted 
for it m whole or in part, especially m North 
Korea peas and beans are often mixed with 
the rice and are otherwise important articles 
of food Vegetables are eaten in some form 
at every meal Fruits do not form an impor- 
tant part of the diet though there has been 
an increase in recent years Meat is not much 
eaten by the poorer classes, but those who 


can afford il eat a fair amount Fish is eaten 
in great quantities, especially when salted or 
Sn 1. 'SSS and httle poultry 

Mill, butter, and cheese are rarely used ’’ 
now being used than was for- 
the case Van Buskirk (i8) has sum- 
?l^ed 70 diet hsts, each repotting all the 
ronsumri for one month, furnished by 
4^^t Wans from various classes of 
^o^tudents office workers, merchants, 
fSS ll, “ '“'>°'Mory and drug room, 
i’ houseiviv es The aver- 

age daily consumption for all, both men and 
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female, 64 > ears of age The total represented 
only 4 per cent of the cases In this same 
institution, there nere g6 autopsies on Japa 
nese during the same period Among the>e 
gall stones were found m 2 males, 44 and sj 
} ears of age respective!} , and in 2 females, 
53 and 6g jears of age, respectively, these 4 
cases being 4 25 per cent of the total 

A comparison of the autopsj incidence of 
cholelithiasis among Koreans with that among 
people of other races was made UTuJe on 
furlough, through the courtesj of Drs Harrj 
Goldblatt and A R Aloritz I e-vamincd the 
records of 3 000 autopsies (February 2, rSgS, 
to June 2, 1927) from the Pathologic^ De 
partment of Lakeside Hospital, Cleveland, 
Ohio In this series, there were 2 See? com 
plete autopsies, a suramarj of which is pre 
sented in Table V 

An anal>sis of Table V shows results sum 
lar to those reported b> Mosher, the percent 
age of gall Stones among the above 2800 
autopsies being 654 as compared with 694 
among the 1,633 autopsies recorded b> 
Mosher Our Amencan senes confirms former 
observations namel> 

I The frequenc) of gall stones increases 
with the age of the patient examined and 


their incidence is rare before the age of 
jears 

2 Gall stones are found more frequentlj in 
the white race than in the black race Out 
senes shows an incidence of 697 per cent 
among whites and 4 per cent among ne 
groes Mosher found 7 85 per cent among 
whites and 5 51 per cent among the negroes 
Aldeo reports on!} two cases of gall stones 
among 6g6 autopsies which he performed on 
negroes m the Gradj Hospital 

3 In our senes gall stones are found more 
frequentlv among females than among males 
rhe frequenc} ol gall stones in i 066 females 
was 844 per cent and among i 734 males 
5 36 per cent Mosher found the incidence of 
gall stones among 618 females to be 9 37 per 
cent and among r 037 males, 5 94 p€r cent 

In support of the apparent mfrequent oc 
currence of cholelithiasis among Koreans, a 
few factors deserve mention 

1 Outdoor life As stated above, most of 
the Koreans are farmers and it is probable 
that at least 80 per cent of the people lead 
an outdoor life 

2 Conslipalion While we cannot offer ex 
act information as to the occurrence 0/ con 
stipation. It is the opinion of m} Korean 
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the patient medical rather than surgical treat- 
ment It IS significant that $ of our 8 patients 
had common duct stones 

3 Laparotomtes Infections, osteomjelitis, 
empjema, fistula m ano, hannorrhoids, tuber- 
culosis, and mjunes constitute a large part of 
the surgical -work m Korea Of late >ears, 
abdominal surgery has increased so that, at 
the present time, laparotomies amount to 
about 15 per cent of the total number of gen 
eral operations, this percentage is about one 
half of that for ten American hospitals 

4 Sex In Western countries, gall stones 
are much more frequent in the female In 
his senes of 1,000 cases of cholelithiasis, 
McGuire (9) found that 71 per cent were in fe 
males Deaver and Bortz report 327 females 
and 125 males in a senes of 452 cases of cal- 
culous cholecystitis In our senes, there were 
equal numbers of males and females, but 
this can be explained, at least m part, by the 
fact that male patients predominate m Se\ 
erance Hospital, in i jear there bemg 1,280 
males and 720 females among 2, 000 patients 

5 Age In the senes aboxe mentioned, 
Deaxer and Bortz record 187 patients below, 
and 265 above, the age of 40 years As 80 
per cent of our patients are under the age of 
40 years, ne do not expect to find many cases 
of gall stones 

6 MuUtpara Gall stones are more com 
mon among multipar-E of other nationalities 
If this is an important predisposing cause, 
then the Korean should be espeaallj predis- 
posed to gall stones, for statistics recenll> 
published bj Van Buskirk and Mills (19) show 
20,454 births among 5,000 Korean women 
In the «;ame senes, the a^c^age number of 
children for each woman o>er 45 jears of age 
"as 5 7 

7 Infection Infection has been regarded 
b> many authorities as one of the chief factors 
in the causation of gall stones \\'hat a fertile 
soil Korea aCords for infection both bacterial 
and parasitical' Infections of all kinds fur 
nish the surgeon with a large percentage of 
hib patients Intestinal parasites, chieflj tn- 
chuns tnehmra ascans ank>lostomas,amceba 
and txnia are frequentlj present Among 
100 surgical patients trichuns was present 95 
tunes, ascans, 60 times, ankylostoma, 49 


times, taenia, 10 times, and tnchastrongalus 
onentalis, 11 times Eight patients had 4 
xaneties of parasites, 58 patients had 3 varie- 
ties, 4 had 2 varieties and 12 patients, i 
variety 

8 Autopsies The autopsies thus far per- 
formed are too few m number to warrant anj 
positive statement as to the frequency of gall 
stones among Koreans, but these examina- 
tions reveal the absence of any racial pecu- 
liarities m the anatomy of the biliary passages 

Present statistics show that cholelithiasis is 
of less frequent occurrence among Koreans 
than among the Occidental races, but m view 
of the abov e mentioned factors, future inves- 
tigations will doubtless reveal an increased 
incidence of the disease 

SUVIUARV 

T The Korean, for centuries, regarded the 
gall bladder as related to the lung m function, 
but thought It to be an organ without an 
outlet 

2 Although the Korean recognized the ex 
istence of gall stones in the human bod> and 
valued them highl> as a medicine, until mod 
cm times, he was ignorant of their exact 
source 

3 The clinical statistics of Se\ erance Hos 
pital, for the years 1916 to 1926 inclusive, 
show 8 cases of gall stones, an incidence of 
0039 per cent among 20,625 inpatients, of 

0 102 per cent among 7,805 general operations , 
and of o 845 percent among 946 laparotomies 
Including all Korean statistics, there were 11 
cases of gall stones, an incidence of o 040 per 
cent among 27,283 in patients, of 0097 per 
cent among 11,302 general operations, and of 
0740 per cent among 1,486 laparotomies 
Among all races combined, the incidence of 
gall stones is as follows among m patients, 
° S3S per cent, among general operations, 

1 *2oper cent, and among laparotomies, 6 121 
per cent 

4 In the Severance Union Medical College 
in the jears 1912 to 1926, inclusive, there 
were 150 autopsies Gall stones were found 
m only 3 cases or 2 per cent Including all 

27s autopsies, 

with gall stones in 8 cases or 2 gr per cent, as 
compared with 6 07 per cent for other races 



S6 SURGER\, GYNECOLOGY AND OBSTETRICS 

TABLE VT — coiTPARATn'E RACE INCIDENCE on the average only about 22 grams a da% 

OF cnoLELiTHiAsrs, BASED ON AUTOPSY The amount of “fats” a da\ is on!} 
REPORTS grams — a very small amount in companson 

Repotted by 


lo oi 

No case 
of gall 

r.", 

witn western stanaaras 

p^mt From observations among the natives of 

Java, China, Japan, and Lidia, De Lange 

Scbioder 

Orman 

IISO 

J4l 


found that the cholesterol content of the 

Mitchell 

Swiss 

tfioaj 

I 7t4 


1 »»>» blood and bile av eraged 40 to 50 per cent le«s 

Stilchell 

Austnan 

<9 974 

» in 


T»o fhap that in Europeans No observation^ 

Meatzcr 

Ludlow 

Amancaa 

<11 
> oil 

■ij 

So 

•*r 

”1^ 

697^ 

l^C 

have yet been made upon the Korean, but 
we hope that this mil be done in the near 
,oer» future Mentzer observes “that the low fat 

value of the food is concerned with the lou 

Amcficia 


6 6js 

4dr 


®« Iipoid content of the blood and bile which is 

I^dlow 

Bntiah 

S08 i 

8J1 


4-00 an inbibitorj factor m the formation of tte 

1 

lllls 

KeT® 

«i4 

4di 

6g6 

K 

o»9 

cholesterol 'common’ stone Gallstonesbave 
been produced expenmentall} m animals «ini 
pK bj excessive fat feeding Disturbance of 

Negro 

i Total 

19IS 

1 19 


sol cholesterol metabolism of the bod> generaHv, 

Cov na p 
(Keja) 
it ytk* 

Japinase 

98 

849$ 

^ 1 

«* 

4t4 ' 

J07 

or of the gall bladder wall locallj, with the 
resultant increase m the cholesterol content 

JipueM 

Total 

S ]o 

adi 

1 

,ej“ of bile, i> probablj a pnnjar> factor m me 
' — formation of gall stones ** If this tneorj 

Ooe Haip 
(Reijai 1 

Eereaa 

llj 

1 

; 

proves to be conevt, then it maj account for 
the rantv of the cholesterol stone among 

Eoreu | 

Total 

071 

8 1 


- ***- Koreans as well as among the Japanese and 

\u> Gorder 
^inna 

Mole 

HofistsP 

Cbisno 

‘U 

10 

0 ' 

l8« 

t 1 

otherraces classified asherbivorous Om> on 

cholesterol stone was found m our sene' 01 

ChiOfM 

Total 

jM 

« 


. * ^ere are certain considerations, on the 

Clark 

(not Iod>aa] 

Negro 

Canal Zone 

leiS 



9 .. Other hand which must be considered be ore 
anv conclusions are drawn as to the mire 

Scheult 

Inn dad 

7 557 1 

* 1 

1 

Quency of cholelithiasis among K-ore^s 
I Fn. fospilJh and physicians Ine l^o 


Ctaod total . 

84.”* i 

10 „ 1 


- *— rcan ooDulation is approximate!} 

women, wns as Mows protein, Sa i pams, ^ “^fS'numbH 5 Cpi's m Ko- 

lipins, 20 3 grams carboh>drates{bydif ),S23 ,07 includin'' 27 Goserninentiiistitu 

a totd food -1»' "7 „ puS.c bospdab and ,0 private hos 

The amount of Vitarmn A js doubtful eofj nfwhtrh g? are Tapanese ii Korean 

The average amount of cooked nee and of ° pnine hospital 

nee mixtures was 1,725 grams a re^ms put the number of regular 

SfnXm'er ?r m ICf PjO— wS, cl tbe^hos.^l; 

°'l^'cg’“die KomanVie''^» ^ ifis°=v5enT.ha1 £ 

ea^, IS 'also biill., so that ‘Ije K^cTnS p™ple re^eiv e hospital care 

the diet IS greater than can scell be d^ted of the^^ P evperiea c 

The protein utJuation is onlv “t™” surpeal lesions, that onlj paticnl 

and So pet cent This is in withseverech.Silithiasis would coMult a ph} 

„^stm^:LV;a‘S>'Sir.%Ml°na si<2anandthat.heph>sicianwou.dol.e„.ve 



LARIMORE CHOLEC\STITIS, APPENDICITIS, AND GASTRIC ULCER 


S 9 


DUODENAL AND GASTRIC ULCER, CHOLECYSTITIS, AND APPENDI- 
CITIS A CONSIDERATION OF THEIR PATHOLOGICAL RELATIONS' 

J \\ LARIMORE, M D St Louis, Missouri 

FcomDeparlmtnlsof M«diane»ndR»diotogy Senriee of Castro-EoMmJofy ttuhington Unnersity Medical School 


T he alimentary abdominal organs are 
CO ordinated in their functions Disease 
m one part or member of the tract will 
disturb more or less, and in a variable manner, 
the functions of the others This pathological 
process maj m\olve other abdominal organs 
The occurrence of hepatitis Mth cholecjstitis 
and the etiological relation of gall bladder dis- 
ease to pancreatitis are asserted frequently m 
the literature Of alimentary, organic and 
inflammatory disease, appendicitis, cholecys 
titis, and peptic ulcer, gastric and duodenal, 
are the most frequent, and together entail the 
greatest hazard to life and health of all alimen 
tar> disease The coincidence of cholecjstitis 
and of peptic ulcer or of both with appendicitis 
repeatedly occurs in clinical laparotomy and 
autopsy records The association has ceased 
to create surprise The question as to the pn 
mary, the 8econdar> or the independent posi 
tion of these associated diseases is not readily 
answered That there is a sequential relation is 
asserted b) surgeons of respected authorit> 
(Moymhan, Deaver, Trotter) whose experi 
ence encompasses the clinical recognition and 
the development of the diagnosis and surgery 
of these diseases The occurrence of peptic 
ulcer and of cholec>stitis in patients who have 
previously had an appendectomy also raises 
the question of pathological sequence This 
question is generally as quicklj lost in the cur 
rent condemnation of the prevalence of appen 
clectomy for chronic appendiatis This is 
common!} assigned a clinical failure of 40 per 
cent This failure is, in most instances 
asserted because the patient returns subse 
quently for continued or other abdominal 
sjmptoms In the light of (he definite coinci 
dence of chronic disease of the appendix with 
other abdominal disease, the record of such 
clinical failure from unassociated appendec- 
tomy does not justif} the conclusion that the 
failure is due solel} to an error of diagnosis 
Characteristic morbidity liabilities ate rec- 
ognized for the succeeding decades of hfe The 


difference and the overlapping of the age inci- 
dence of associated diseases is not recorded 
Hemnehsen complains of the lack of statistical 
matenal for the association of the abdominal 
tnad In a general summary of cases, the fol- 
lowing analysis of the relations of the age 
tncidencesof these diseases seemed of interest 
in considering their pathological relations 
The material consists of a consecutive senes 
of 4,742 complete gastro enterological studies 
during 4 years The cases of appendicitis, duo 
denal and gastric ulcer, and of cholecystitis, 
clinically and roentgenologically diagnosed 
with many operativ e confirmations, ha\ e been 
reviewed to determine the incidence of asso- 
ciation and their related age incidence There 
are considered 345 cases of ulcer, 414 cases of 
cholecj^titis with 194 cholecystectomies, and 
542 instances of appendiceal disease with no 
unassoaated appendectomies and 248 asso 
ciated appendectomies They have occurred 
during 4 years since the development of 
cholecystography They were received from 
the university out patient gastro enterological 
service, from the free and priv ate div isions of 
the hospital medical and surgical services, and 
from private office practice They constitute 
a natural and representative selection of cases 
from an urban community Reserving for an 
other time a discussion of the entity of chronic 
appendiatis, of the roentgenological contnbu 
tions to Its diagnosis, and of the benefits of 
surgical interference, the assertion of these 
premises hardly needs to be made 
Cholecystography has contributed to the 
diagnosis of cholecystitis m these cases It 
was done very nearly entirely by the intra- 
enous method The cholecystitis cases are 
those from the material of Graham, Cole, 
Moore, which received the asso 
aated study of serial gastro intestinal roent 
genology 

time of the ex 

^ination, and not the anamnesis data as to 
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5 In explanation of the apparent infre- 
quency of gall stones m the Korean, the fol 
lowing factors may be cited (i) outdoor life, 
(a) coniparati\e freedom from constipation, 
and (3) a diet which is largely \egetanan and 
Ioi\ in fats 

6 In \new of the following considerations 
It would be hazardous to claim that chole 
lithiasis IS as rare in the Korean as our statis 
tics i\ould seem to indicate (i) the large 
number of people m Korea nho, except for 
the most serious lesions, rarely consult a qual 
ified physician or surgeon, of whom there are 
comparatively few, (2) the preference of the 
patient and often of the doctor for medical 
treatment, (3) the comparatively small num 
her of laparotomies, (4) the predormnance of 
male over female patients, (5) the age of the 
m patients, 80 per cent being under the age of 
40 j ears, (6) the large number of multipanc, 
(7) the prevalence of infection, both bactenal 
and parasitical, (8) the small number of 
autopsies and the absence of racial peculiar* 
ities in the anatomy of the biliary structures 

7 When Korea is supplied with more and 
better qualified physicians, future inveatiga 
tiODS w^l doubtless prove that cboIehthiasi» 
18 more frequent among Koreans than is 
shown by our present statistics The same 
Will, no doubt, be true of the Chinese 
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b> age incidence curves plotteJ appeodeclomy C oveclap and the latter curve persists for 
eafX * incidenee of equal numbers of cases for half a decade farther before dropping preripitatejy It is 

relative segregation of these groups lo followed half a decade later by a moderate peak in the 
d (See Chart i for curves of absolute ujci cone O for the ulcers havang an associated demonstrable 

miK J appendectomies which preceded ulcers occur pathological appendix The curve for ulcers without «s»o 
tM cemde following uaassociated appendectomies and ciated appendiceal findmgs £ shows little differentiation 
then f ^**'*^* H doesnotreachitsheightuntilafur The unbroken lute characterueslhegeneralincidenceof all 
appendectomies A has passed into its gaslto intestinal casesand the sanation in the character of 
„The peak of the curve for preceding the curves from this outline shows their departure from 
iipenaectomies B and of that for ulcer having previous general age incidence 

Of all the cholec> sUtis cases finned operatively or by cholecystogram, 
D3ih^i ^^otber 6o per cent show a were performed after the peak of the age 

ce t 24pcr curve for unassociated appendectomies and 

bl^ 1 w appendix Of all the gall show approximately the same aj e occurrence 

one to be pathological either b> as for those appendectomies which preceded 

u or fay cholecj stogram, ulcer The average prioritj of appendectom> 

torn ^ previous appendec- in this association was for the whole group, 

cenoinro P®’’ ^ years and was, for the two thirds 50 

per cem ^ pathological appendix, and 36 years This, for the group, is, a definitely 
Patholo evidences of appendic^ longer interv al than m the ulcer group 

Thp H j Appendectonues which have been followed 

lowed < PP^‘'°^^^°’^*es which have been fol bj Ulcer have occurred chiefly m the vears 
> a pathological gall bladder, con aher the peak of the age curve for unasso 
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The curves have been plotted from the decen 
mum incidence determmed jearlj, and the 
end of that >ear (the fifth of the decennmm) 
has been used as the mid point of the 
decennmm 

The cases considered m this paper, la which 
appendectomy had been performed, and in 
which ulcer or cholecystitis followed were 
examined in most instances only at the time 
of the subsequent disease They are a group 
naturally selected by the subsequent develop 
ment of ulcer or cholecy stitis They are not 
representafne of the group of 40 per cent of 
failures for appendectomy m chrome appendi 
citis The anamnesis shows many to have 
been valid cases of acute or recurrent appen 
dicitis 

The unassQCiated appendectomv cases re 
ceivcd both clinical and roentgeardogical 
studies. Their age incidence has been deter 
mined to coincide with that of acute and sub 
acute cases which were operated upon after 
clinical examination alone Operative conhr 
mation in these cases i\ hich had the combined 
studies has justified reliance upon the help of 
the ray signs used 


The ulcer cases were fully studied and the 
final diagnosis was made upon the combined 
cUmcal roentgenological, and laboratory en 
dence Deformity of the duodenal bulb and 
unequivocal and characteristic change m the 
gastric contour were demonstrated in most of 
the cases 

Instances m which there was a coincidence 
of ulcer cholecystitis and appendiceal disease 
occurred in 4 p per cent for all ulcers, 4 1 pet 
cent for all cholecy stitides In all cases of 
associated ulcer and cholecystitis in which 
operation was done, the appendix gave po 1 
tiv c evadence of present or past inflammatorv 
disease This association of the three localized 
inflammatory processes occurs late in life after 
the penod of greatest frequency for ulcer and 
cholecystitis unassoaated with each other 
Of the peptic ulcer group 18 per cent haie 
had a prevnous appendectomy , another 40 per 
cent show definite \ rav evidence of appendi 
ceal pathology and the remaining 42 per cent 
vteM no clinical or \ ray signs of appendiceal 
pathology which does not, however exclude 
It conclusiv ely Of cholecy stitis cases coming 
to operation, 16 pet cent have had a previous 



Chart 4 Demonstrates by ase locidence curves plotted 
Irom the decenmum incidence of equal numbers of cases for 
wh group the relative segregation ol these groups to 
di 3 er«nt epochs (bee Chart 3 for curves of absolute inci 
dence ) The appendectonues which preceded cholecystitis 
occur m the decade following unassociated appendectomies 
and their incidence curve D does not reach its height until 
after the curve for unassociatcd appendectomies A has 
passed into its terminal decline The prolonged peak, of the 
curve for preceding appendectomies B precedes by half a 
decade the curve for cholecystitis having previons appen 

both uicer and cholecystitis occumng late in 
life, in which there is demonstrable change in 
the appendix, and in many of which there is 
both an associated history and roentgenologi- 
cal evidence of previous subacute or acute 
attacks prompts an affirmatue answer Cer 
tainly it may be said that those appendecto- 
mies which occur late in the usual period of 
unassoaated appendectomies, or rather those 
^hich, as seen on the charts, form the descent 
of the age incidence curve, are more likely to be 
followed b> ulcer and cholecystitis It is fur- 
ther noted that the occurrence of roentgeno- 


dectomy t The curve for cholecystitis having an asso 
dated demoosirable pathological appendtr A is a wide 
one through the two middle decades (36-55) of life and 
reaches its height half a decade after the cases havinc ore 

ceding appendectomy C The curve for cholecystitis with 
out associated appendiceal findings E isa broad lowcurve 
ba^ngaterminal peak more than halfa decade later mst 
before Its pretipvuie decline TheUDhrokenlinecharacter 
the general incidence of all gastro intestinal cases and 
thevamtwnm the character of the curves from this out 
line shows their departure from general age mcidence 

logical signs of appendiceal disease in the 
presence of normal cholecystography dimm- 
ishw reciprocally to the progressive increase 
mth age of the occurrence of assoaated 
cnmecystilis and appendiceal disease 
To attach greater significance to or to em 
pWe chrome disease of the appendix mav 
deprecated m the presence ol the current 
Wtical discussion of appendectomy This 
relations of the appendix cannot 
D^sed to increase the indication for appen- 
flertomy A conception, such as is suggested, 
the large influence that appendiceal infec- 



Chart j Demonstrates by age mcid«o«cur\es plotted 
from the decemuom ucidence of actual occurrence (be re 
ktiOQ of a group of unassociated appendectomies A and 
B of a group of appendectomies occumog prevoousl> u 
cboIec}'sUtis cases to seseral groups of cboleostius 
group I C thecbolec)‘stitiscases that base been preceded 
by appendectomy group D those cho[ec>8ti(is cases 


thatba\eanassocutedpithologicatappenda groupj E 
(be cbolec>*sUU» cases uwccompaiued by any Maui's 
of appendiceal disease group 4 F the triad of chole 
cy-stius ulcer and appendiceal disease Theonbroaea line 
cbarac(enaes the general madenee of all gutre-mteiLaal 
cases and tbe sanation in tbe character of the curses Ifoa 
tbisouilineshosrs Iheirdepariure/romgenera Ueeiu™ence 


aated appeadectomies and has e a% eraged 7 6 
y ears pnor to m> demonstration of ulcer and 
for two thirds of these appendectomies, the 
intenal ^as 3 7 jears 
There are in the curt e of the residual group 
of those ulcer cases giting no appendiceal find 
mgs moderate peaks corresponding to those of 
the appsndectomized (operated) group and 
pathological (diagnosed) group 

These associations do not necessanij signifj 
any thing other than coinadental disease 
They do allow theoretical explanation on a 
basis of pathological processes 

DISCUSSION 

The assoaation of peptic ulcer and chole 
cystitis has been shown to ha^e only a small 
percentage for the respectixe diseases It has 
alnays occurred with associated appendiceal 
pathology The frequent association of appen 
diceal pathology with each ulcer and chole 
cystitis the differing total incidence of these 
two diseases m men and m women, and their 
assoaated occurrence only late m their sepa 
rate age madences tends to minimize their 
direct 'reaprocal etiological relationship 
The occurrence of 18 per cent of previous 


appendectomies m ulcer cases and of 14 
cent in cholecy stitis entertains four interpreta 
tions that there was originally an error in 
diagnosis that the diagnosis was mcomixete 
that the subsequent disease a as acquired in 
dependently , or as a sequel 
The charts ha\e placed the group of appen 
dectomized cases, naturally selected by ha\nng 
had subsequent upper abdominal disease into 
the terminal portion of the incidence cun e for 
simple appendectomy Their cur%e of inci 
dence lies between the cur\ e for simple appen 
dectomy and those for ulcer and cholecystitis 
Do these cases represent onginally mistaken 
diagnoses’ Among them are by the anamnesis 
unmistakable cases of acute appendiatis and 
many \ahd chronic cases A portion may 
ha\e been complete errors Do any ol me 
\alid cases represent at the time of the appen 
dectomy an incomplete diagnosis’ This is un 
answerable It is possible these cases 

earned an appendiceal affection through and 
be\ond the usual penod of appendiat^ de 
laying or fading of operation until an abdom 
mal infection is established which later 
localizes and manifests itself as ulcer or chole 
cystids’ The large percentage of cases 01 
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G rowths m the left half of the large m 

testine ma> be resected, either after a pre 
hminar> cscostomj if there has been any 
obstruction or at once if there has not been an 
acute attack A colectomy with an anastomosis 
between the two ends should ne%cr be done when 
the colon proximal to the growth showsanv e\i 
dence of oostruction, and even in the quiet cases 
It IS an additional safeguard to dram the caxum 
It must be remembered that the bowel contents 
on the left side are solid and that anj movement 
subiects the suture line to a considerabl> greater 
injury than on the right side of the colon, where 
It is onl> the liquid small intestine contents which 
pass through the opening 
WTien we are considering the amount of bowel 
which should be removed, we must bear in mind 
the local spread of the growth, the blood supply, 
and the lymiphatic drainage Carcinoma of the 
colon is a local disease in the large number of 
cases It remains confined to the region of the pn 
mary growth and the neighboring glands almost 
always, and even in cases coming to postmortem 
examination only i4percentshow any visceralde 
posits The growth may appear to be small and 
abruptly limited but in a case of this kind carcino- 
ma cells have been demonstrated which have per 
meated the bowel wall 6 inches above the lesion 
The blood supply of the left half of the colon 
comes partly from the middle colic artery and 
from the branches of the inferior mesenteric ar 
tery These vessels divnde and the branches 
anastomose one with the other a particularly free 
junction taking place between the middle cobc 
arterv and the ascending branch of the left colic 
artery (the anastomosis magna of Riolan) There 
IS also a free anastomosis betw een branches of the 
left colic and the sigmoid arteries forming an ar 
tcrv winch has been called the marginal artery, 
which lies close up to the bowel wall and reaches 
from the sjilenic tlevurc to the lowest part of the 
sigmoid colon The importance of this marginal 


artery has been demonstrated by \rchibald who 
has shown that the blood it receives from the 
middle colic artery is sufiicient to maintain the 
vitality of the descending and sigmoid colon after 
the infenor mesenteric artery has been ligated at 
Us commencement The superior himorrhoidal 
artery does not divide into branches which anas- 
tomose with the sigmoid artenes and there is, 
therefore, no marginal artery below the lowest 
sigmoid vessel Ligation of the superior haem 
orrhoidal artery and the lowest sigmoid artery 
will result in gangrene of that part of the bowel 
suppUed by those vessels Ligation of the in 
fenor mesentenc trunk above the lowest sigmoid 
branch will allow that vessel, supplied by the 
marginal artery , to con\ ey blood into the supe 
nor htemorrhoidal artery This junction between 
the superior hamorrhoidal artery and the lowest 
sigmoid artery Sudeck calls the critical point ” 
The lymphatic vessels correspond closely with 
the arteries Glands he along the margin of the 
intestine between it and the marginal artery, and 
also along the mam trunks of the artenes, par 
ticularly at the points of bifurcation and of ongin 
In addition to this, lymphatic channels run from 
the splemcflexureandthedescending colon toward 
the glands at the hilum of the spleen 
It mav be laid down that for growths in the re 
gion of the splenic flexure about one third of the 
transverse colon and one half or rather more of 
the descending colon should be removed For 
growths in the descending colon one third of the 
transverse colon, the descending colon and a 
small portion of the sigmoid flexure should be re 
moved forgrowihsmihesigmoidflexure.lhewhole 

° j r of the colon together with the lower 
end of the descending colon should be excised 

PRE OPERATIVE TREATilEVT 
^e patient is kept in hospital for some davs 
before the operation in order that his general 
health may be improv ed as far as possible Sepsis 
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T\BLE 1 — i>UinLVRY OP 4,742 CASTRO INTES- 
TINVt, C\SES STUDIED DURING FOUR YEARS 


Ulcer cholecystitis and appen 
diceal disease coincidental 
Gastric 

Gastric and duodenal 
Duodenal 

Ulcer and cholecystitis 1 

tVithout appendiceal findings 
\\itli previous appendectomy' 
Vker mth prenous ciolecj^tec 
tomy and appendectomv 


Number of ulcers 
^\lth previous appendectomy] 
Gastric ' 

Duodenal 
^\lth associated paihologicalj 
appendix 
Gastnc 
Duodenal 
Itithout appendiceal findings 
Gastnc ' 

Duodenal 
TotaU 
Gastric 
Duodenal 


eases In others, the progression is not so 
orderJj and often surgical interference at the 
focus of the process is necessarj Extirpation 
of this point, as in appendiatis, does not re 
mo\ e all of its extensions The control of these 
IS not immediate, and the sequels of appen 
diatis maj occur more or less remotely after 
appendectomy Sli^taken and incomplete 
diagnoses are not the necessary explanations 
for the so called clinical failures, eyen if often 
applicable It should not be inferred that the 
appendix IS thought to be the sole source of 
infection for peptic ulcer and cholecystitis It 
IS believed that the position of the appendix as 
a frequent initial site for abdominal infection 
IS m danger of being obscured by the reaction 
from hasty surgery of the appendix Unfor 
tunately, the usual technical ease of appen 
diceal surgery is disproportionate to the diffi 
culties of adequate and certain diagnosis of 
the acute as vrell as the chronic disease 

SIOCUAEY 


Number of coses of cholecystius 
y\ith previous appendectomy 
Having cholecystectomy 
Without operation 
With associated pathological 
appendix 

\t cholecystectomy 
Without opera uon 
Without appendiceal nadings 
At cholecystectomy 
W ithout operation 
Total 


8 

9 


3S 

3 


Ucassiaciated appendiceal dis 

Haviog operation 
*Unoperated upon 38 


So 

58 


78 

50 


60 


iOj 


ch Ier>siilis sbseal by cl oical sdrMoIxe olofmlei 


tion play s in the dev elopment of other mdam 
matory abdominal disease, ebpeaally of chole 
cystitis and ulcer, can only force upon the 
dmician the necessity for all direct and climi 
native diagnostic methods Appendectomy, 
even when done upon a complete and accurate 
diagnosis, does not extirpate all the lodam 
matory process or remov e the hazard of upper 
abdominal disease Pathology is inherently 
progressive The body defense mechanism 
may limit and stop it The shift of ascendancy 
li a function of time in the self limited dis 


The statistical relation of mcer, cbolecysti 
(is and appendiceal disease m a large senes 
of studies of gastro intestinal cases has been 
determined, and the age incidence of their 
occurrence has been plotted to show their fur 
ther relations Appendiceal disease has been 
associated in the majority of ulcer and chole 
cystitis cases Appendectomies hav e occurred 
pnor to tie finding of ulcer and cholecystitis 
m a significant percentageof the cases, and, by 
the anamnesis, have usually been done on a 
valid diagnosis These appendectomies are 
shown to have occurred ^lefly at a penod 
later than is usual for unassociated appen 
diatis Ulcer cholecystitis, and appendiceal 
disease are, all three, concomitant in only a 
small percentage of cases The relation of 
these facts as indicating an infectious etiologi 
cal connection of the lesions in these sites is 
discussed The need for both direct and elimi 
native findings in reaching a diagnosis of 
chronic appendiatis is emphasized 


KEixwcHiEV Beitr r tlm Ciir tgif ctl 249-1^ 
AtowiHAN Duodenal Ulcer p 184 
XxoTTr* Bnt M } 1927 11 1063 
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to make an anastomosis The inner edge of the 
peritoneum is stripped inward toward the middle 
line, a little gentle pressure with a gauze sv\ab 
being quite sufficient to effect the separation 
This separation carries the colon with it until it 
IS possible to pass underneath the colon up to the 
middle line The ureter must be seen and pre 
served from in3ury as it is very liable to remain 
adherent to the peritoneum and to be stnpped up 
with it Rough handbng ma> injure the sper 
matic, ovarian or other retroperitoneal veins and 
cause a certain amount of troublesome bleeding 
\\hen the left part of the transverse colon is re 
moved, it is better to leave the omentum, and to 
do this It IS necessary to free it If the omentum 
IS pulled upward and the transverse colon held 
downward as far as possible the two will be put 
on the stretch and the peritoneum covenng the 
colon can be freed from the omentum with a few 
touches of the knife The separation can be con 
tmued with gauze stripping helped if necessary 
b> the knife from time to time until the trans 
verse colon and mesocolon are quite free 
When this has been done it will be found that 
the transv er&e colon, the descending colon, and the 
sigmoid flexure have been mobilized the fetal 
condition has been reproduced and they are at 



tached to a mesentery which is springing from the 
neighborhood of the left side of the vertebral 
column Further when this mesentery is held up 
to the light the contained blood vessels are per 
feclly obvious even in those cases in which there 
is a good deal of eTtraperitoneal fatty tissue 
These vessels are recognized and two ligatures are 
passed round the left colic artery by means of an 
aneurism needle, tied, and the vessel is divided 
between them Should there be glands on the 
inferior mesenteric artery above the origin of the 
left colic they are to be dissected out anefthe fatty 
tissue which contains them stnpped down until 
It lies below the point of Lgature of that vessel 
from this point incisions are earned throuch the 
I’as been 

decided to dmde the gut As these incisions are 
being made, it will be necessary to divide and 
ligate the anastomotic branch of the middle colic 
^tery abow and the marginal artery below 
The piece of colon which is to be removed is now 
lying mth a triangular piece of mesentery at 

SteeXh?‘ ‘r ^ eatery 

mdS f extremity and re 

» f clamps which are applied to that 
^tof the intestine which 13 to be left behind are 

fgiSlilii 

illHsPSi 

' Stamn/Stt"' “madf ac- 




IS (leak with if it la present and fluids are adtnin 
isleretl bj means ot a s per cent solution of glu 
cose If the condition is bad a transfusion of 
blood IS gi\en The diagnosis is conbrmed bj 
means of a barium enema or a sigmoidoscope 
examination if the grow th is low down A general 
sur\e> is made to locate an) malignant de 
posits which would render the case inoperable 
It IS better not to gne apenents as the) ma> 
precipitate an acute obstruction, but to rel> on 
rectal la\ age to empt) the colon as far as possible 


edges are protected b\ tttra cloths which are 
clamped to the edges of the wound The incision 
should be about 8 inches m length and its site can 
be \aned according to whether the growth is in 
the upper or lower part of the colon The pen 
toneum is opened and after the growth has been 
found and examined the rest of the abdomen 
IS searched for secondar) deposits The glands 
the b\er the hilum of the spleen the bottom of 
the peKns and the o\anes in the female are ex 
ammed m turn and if this examination is satis 


The operatiov 


factor) the operation is proceeded with It 
not uncommon to find the omentum adherent to 


\lthough It ma) be an adxantage to place the 
patient in the Trendelenburg position when the 
growth IS loxv doxvn in the sigmoid colon m most 
cases this is unnecessar) and eas) access maj be 
had with the table flat The antesthetic of choice 
IS nitrous oxide gas and oxxgen reinforced from 
time to time w ith a little ether and a prehmmarx 
injection of morphia scopolamine and atropine 
The abdominal wall is prepared b) cleaning it 
with ether soap followed b\ a solution of bmio 
dide of mercur) in spirit and then Harrington s 
solution The sht ets are put in position and the 
abdomen is opened b) an incision oxer the left 
rectus muscle that muscle bein^ displaced out 
xxard Before the pentoneum is incised the skin 


the grow th md it max be necessarx to dinde the 
adherent part between double ligatures at this 
stage The small intestine is then packed out of 
sight with hot mackintosh swabs and exer) thing 
IS covered but the part actually being dealt with 
The left edge of the wound is retracted b) an 
assistant and the bowel is pulled oxer to the right 
as far as possible so as to put the pentoneum on 
Its outer side on the stretch The pentoneum is 
then incised about i inch outside the colon the 
incision extending along the whole length of the 
colon to be removed and extending through the 
costocolic hgament in those cases m which the 
splenic flexure is to be removed or in which it 
will be necessarx to displace it downward in order 
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to make an anastomosis The inner edge of the 
peritoneum is stripped innard tonard the middle 
line, a little gentle ptessure with a gauze swab 
being quite sufficient to effect the separation 
This separation carries the colon mth U until it 
IS possible to pass underneath the colon up to the 
middle line The ureter must be seen and pre 
served from injury as it is very liable to remain 
adherent to the peritoneum and to be stripped up 
'^ith It Rough handling may injure the sper 
malic, ovarian or other retropentoneal veins and 
^ certain amount of troublesome bleeding 
I' hen the left part of the transverse colon is re 
moved it is better to leave the omentum and to 
do this it Is necessary to free it If the omentum 
>8 pulled upward and the transverse colon held 
downward as far as possible the two will be put 
the stretch and the peritoneum covering the 
Colon can be freed from the omentum with a few 
ouches of the knife The separation can be con 
inuirf with game stripping helped if necessary 
) the knife from time to time until the trans 
and mesocolon are quite free 
,, 'ben this has been done it will be found that 
e transv erse colon the descending colon and the 
ginovd flexure have been mobilized the fetal 
nuition has been reproduced and they are at 



tached to a mesentery which is springing from the 
neighborhood of the left side of the vertebral 
column Further when this mesentery is held up 
to the light the contained blood vessels are per 
fectly obvious even m those cases m which there 
IS a g<x>d deal of extrapentoneal fatty tissue 
These vessels are recognized and two ligatures are 
passed round the left colic artery by means of an 
aneurism needle tied, and the vessel is divided 
between them Should there be glands on the 
inferior mesenteric artery above the origin of the 
left colic they are to be dissected out and the fattv 
tissue which contains them stripped down until 
It lies below the point of ligature of that vessel 
From this point incisions are earned through the 
pentoneum to the points at which it has been 
decided to divide the gut As these incisions are 
being made it vvill be necessary to divide and 
ligate the anastomotic branch of the middle colic 
artery above and the marginal artery below 
The piece of colon which is to be removed is now 
lying with a triangular piece of mesentery at 
tached to it It is divided by means of a cautery 
between double clamps at each extremity and re 
moved The clamps which are applied to that 
part of the intestine which is to be left behind are 
crushing clamps with the grooves parallel to the 
length of the blade, those which are applied to the 
part which is to be removed are ordinary rubber 
covered gastroenterostomy clamps which are 
closed as tightly as possible The two ends of the 
colon are closed by a Pagenstecher thread stitch 
put in as follows The clamp is held by an assist 
ant and rotated first one way and then the other 
so that the two sides are alternately made ac 
cessible Starting at the mesentenc border this 
stitch IS carried over the clamp from side to side 
until the opposite end is reached The stitches 
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are placed parallel to the clamp and pick up the 
gut about X inch from it The stitch is held tighll> 
at both ends, while an assistant frees and removes 
the clamp when the thread is at once drawn tight 
The stitch is then made to return to its starting 
point the first line of sutures invaginated as U 
goes along, and the two ends tied together 
The two closed ends of the colon are then made 
to lie side bj side the sigmoid Iving below the 
transverse colon Rubber covered clamps are 
applied preparatory to a lateral anastomosis, in 
such a way that they wall permit the opening 
to at least inches in length and situated 
along the muscular bands Care is taken to see 
that the ends are not twisted and that the small 
intestine is well packed out of the way in the right 
side of the abdomen Ev ery thing is protected by 
mackintosh swabs and the anastomosis may be 
proceeded with The two pieces of colon are 
stitched together, along the length of what is go 
yng to be lie anastomosis by a thread st/lfi 
Incisions are made into both of them parallel, 
and at least zyi inches long, as I have alreadv 
stated The tnutosa is cleaned with snabs and 
as a final precaution a piece of gauze soaked m 
ether is pressed on to U tor a minute or two An 
inner stitch of chromicieed catgut i» inserted ft 
goes through aU the coats of the gut wall joins 
the adjacent sides of the two opening, then is 
made to pick up the two outer sides of the open 
mgs, and finally arrives at its startmgpomt where 
it is tied of! The clamps are removed and at 
this stage all the sn abs are changed for clean ones 
and the surgeon and his assistant change their 
gloves The outer thread stitch is completed by 
taking it along the anterior surface of the anasto 
mosis back to Its starting pomt where it i> tied 
The suture hne may be reinforced, particularly 
at the two comere, by a few catgut sutures 
It has been found that disk-omfort after re 
moval of the colon has been due to a blowing out 
of the two blind ends To oyercome this the 
anastomosis should be done as close to the ends 
as possible so that there shall be left as little 
blind end as possible Further this bind end 
may be buried in the wall of the colon The 
bhnd end of the sigmoid lies in contact with the 
transverse colon proumal to the anastomosis 
The two may be stitched together and the sig 
mold buned in the wall of the transverse colon so 
tha t ev en the stitch used to close Us end is covered 
up Care should be taken to see that the mam 
lun'en of the colon is neither pressed on nor 

Linked The bind end of lie transverse colon 

which is lying m contact with the lower sigmoid 
IS dealt w ith in the same way 


The cut edges of the mesentery are approxi 
mated and jomed together bv interrupted catgut 
sutures, and it will be found that when the colon 
is returned to the abdomen all the raw surfaces 
have been covered up An\ deficient place m ihe 
peritoneal coat should be covered nilb omenlum 
and, further the omentum should be wrapped 
round the suture line and fixed if necessary by a 
stitch or two, to prevent adhesions from forming 
The abdomen is closed m layers a continuous 
catgut suture being used for the peritoneum and 
interrupted catgut sutures for the anlenor layer 
of the rectus sheath Five or sk silkworm gut 
sutures are inserted so as to include the shn 
subcutaneous fat, and tie antenor layer of ihe 
rectus sheath, and a small piece of fine rubber 
tubing 15 threaded ov er them before they are lied 
so as to prevent them from cutting into the skin 
Finallv the skin edges are approximated with 
Michel » clips The wound is covered with a 
ster?/e dressing, glued to the shn to prevent jt 
from slipping and the patient is returned to bed 

POSTOPERATIV E TREATUENT 
The patient is propped up into Fowlers posi 
lion as soon as he recovers from the anesthetic 
and the general condition permits of it Nothing 
IS to be given by the rectum If the condition i» 
poor and fluids are urgently needed they must be 
giien either subcutaneously or intravenously, 
otherwise he may start to take small dnnks of 
water on the morning following the operation and 
they may beincreas^ in amount as time goes on 
No sobd food is to be gi' en until the sev enth day 
when a hitle milk puddmg can be taken 
No attempt should be made to force the bowels 
to open during the first 7 days af'et that tune 
bquid paraffin should be giv en night and morning 
and Hill produce the desired result If there is 
a cxcostomy opening there will be no discomfort, 
hut if not there may be a good deal of complaint 
of distention and flatulence It is better not to 
take activ e measures to get nd of this for the pa 
tient will pass flatus sooner or later 
The patient may be allowed out of bed about 
the fourteenth day and i» usually read) to leave 
the hospital a week later 

•\Jthough not so common as after resections oi 
the right side of the colon diarrhcea is not in 
frequenth a verv distressing after effect 
resistenl cases it will react onlv to morphia tiut 
in the majoniv of ca^es it wall subside u tne 
patient takes bulkv meals dnnks only between 
meals and takes a bismuth mixture It is to oe 
expected to cause some upset for about 6 mont s 
but after that tune should disappear completely 
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THE TECHNIQUE OE THE VOELCKER EXTRAPERnONEALIZAlION 
or THE URINARY BLADDER 
With iLLUSTRWn-E C\srs 
IIPRJH RT SUGAR AID Los \vcelfs Cmiformv 

Assi lanl to the Ch rutji cbe InitrrSiMskliDiL Halle Pin( Dr Ti \oel ker Iiirfcl r 

T he concealed position of the bladder in the With the patient m the. steep Trendelenburg 
pelvis, surrounded as it is by a bon> ring position the peritoneal cavity is opened imme 
andpartlv co\eredi\ith other organs creates diately b> intention A longitudinal incision then 
a need for a special operation of approach in cases cuts through the bladder wall with the adherent 
m which a wide exposure of the bladder is ncces peritoneum thereby opening widely the posterior 
sary This is true particularly when the bladder wall of the bladder In this manner the posterior 
is empty For ordinary operations, such as the bladder wall is made movable and approachable 
removal of stones and foreign bodies for supra However, m spite of careful packing off and m 
pubic prostatectomv , and even for resection of spile of the well known resistive ability of the 
the antenor bladder wall the usual suprapubic pentoneum this method of opening the usually 
extraperitoncal bladder exposure offers ibe sim infected bladder transpcntoneally nevertheless 
plest and best method of approacli One of the harbors a definite danger of peritonitis Also the 
mam difficulties that accompany this procedure, danger of implantation metastases in cases of 
besides the obstacle offered by the bony sym neoplasm is to be considered By means of other 
physis, IS the reflection of the peritoneum over the methods however these dangers can be avoided 
bladder If the bladder is empty, an extra The method of Lichtenberg (9) seeks to free the 
pemoneal approacli is impossible Fortunately peritoneal fold from us attachment to the bladder 
however, when the organ is filled with either fluid vertex by means of blunt dissection without open 
or air it is possible, due to the loose connection ing the peritoneal sac, however In cutting the 
between the peritoneum and antenor bladder operator direct»thescalpel more toward the blad 
wall to expose, in large part the antenor wall of der wall than toward the peritoneum Only excep 
the bladder by bluntly pushing the pentoneum tionally, however, does one succeed m thus blunt 
upward ly stripping off the peritoneal cap from the blad 

However in those operations in which greater der In the region of the vertex, the peritoneum 
exposure and accessibiLty are necessary as in the is apt to be found so adherent that it will be torn 
case ol infiltrating tumors of the bladder vertex in the attempt to separate it from the bladder 
or in the lateral and posterior bladder walls with Moreover, it is probable that with this method 
possible adhesions to neighboring organs, and small holes may be torn into the peritoneum 
when dealing with certain diverticula of the blad without their being noted, thus harborine a 
der this simple extraperitoncal bladder exposure hidden danger “ 

will not suffice When resection of malignant on the above deliberations the Voelcker 

tumors, or of diverticula Hang m the posiero *"■* 

lateral and posterior walls, or total extirpa 
lion of the bladder is considered, the maximum 
exposure is necessary In attempting to obtain 
this desired exposure and mobilization of the 
bladder through the suprapubic incision one en 
counters the peritoneum which although fastened 
but very loosely to the anterior and posterior 
walls IS firmly attached to the bladder vertex 
over an area about the size of a silver dollar coin 
which attachment prevents the complete freeing 
of the bladder This problem is approached in 
different ways by the various methods in use 
The method much m vogue in America is the 
transpenloneal approach of Rydygier (2 and 12) 


originated a procedure that combines the ad 
vantagesof the extraperitoncal, with the excellent 
ensure offered by the transpenloneal, operation 
The essence of the operauon consists in the pn 
peritoneal 

told from the bladder vertex and in the careful 
w pentoneal slit The 

lateral and posterior walls of the bladder are then 
mobilized this being easily accomplished, 
^ m these areas the bladder is joined w ith the 
^toneurn by very loose cellular tissue With 
modification the suprapubic bladder ex 

bfaSer^^ rr*"’® extensive resection of 
uie btadder which may be necessary 



SURGER\, GYNECOLOGl \^D OBSTETRICS 



Fis I The Bardeobtuer trans\en« iRCteioD a Mu»> Fist Extrapenconealuaboa of tbe bladder 
cuius pyranudalis b musculus abdominis c pcnioneal First step Tbe pentoneum u opened at tbe bladder 
fold d infenor episastnc \essels '■ \ertes and the adherent pcntoneal cap is esnsed 


The procedure a$ desenbed belon seems oot to 
ha\e found its wat into the American literature 
The technique of this extrapentoneaUzauon of 
the bladder as practiced b> \'oeIcker is as fol 
lows 

The preparation of the bladder is carried out 
as for the usual suprapubic operation Lumbar or 
general anxsthesia as indicated is u«ed In order 
coRipletel) to utilize the advantages of this meth 
od m major bladder operations such as resection 
dncrticulectomv and total extirpation the Bar 
denheuer transverse incision through skin and 
musculature is preferable to the vertical incision 
The transv erse incision can be carried more to the 
right or left of the middle line dependino- upon 
indication The patient is alwavs placed id the 
steep Trendelenburg position Mter division of 
■;kin muvcle and fascia transv ersalis in the trans 
ver^e direction one finds the pentoneal fold 
(Fig i) on the anterior bladder surface and at 
tempts first of all to displace the peritoneum 
upward b\ blunt dissecUon If these efforts have 
been successful the peritoneum is then trans 
verselv inci'^d at its most posterior adherent 
point and the mcision then earned laterallj in both 
directions a distance equal to the extent of its 
transverse adherence to the bladder v ertex (Fig ) 
The apex of the bladder is then dran n forward and 
displaced downward so as to emphasize the 


le »re from -ol by VotLker 1 
lUifU Be Im SipriBfe I9 * 


cleavage line between the posterior bladder nail 
and penloneum At this cleavage line the pen 
toneum is again incised at the point where it b 
no longer adherent to the bladder and this m 
cision IS sufficientlj lengthened transv erselv in 
both directions so as to meet the lateral ends of 
the anterior pentoneal incision The excised 
eUipuform flap remains hanging on the blaiWer 
and thereafter requires no further attention The 
margins of the penloneum are then grasped with 
clamps the penloneum is further separated bv 
blunt dissection from the posterior nail of the 
bladder and the opening in the peritoneum is then 
esacU> closed with continuous or interrupted 
sutures fFig i) This exlrapentonealization is m 
Itself a relatively small operative procedure and 
espectallv with the proper Trendelenburg posi 
tion IS ea«ilv earned out Dunng the further 
course of the operation the pentoneal sutures are 


protected bv compresses 

It IS striking how much the complete exposure 
of the bladder will be facilitated through th/s 
procedure for if the bladder is now pulled well 
forward the entire postenor and lateral walls can 
be bluntlv dis'erted free and like other organs 
for example the gall bladder prepared as Jl 
hangmg from a pedicle (Fig 4* This method o 

suprapubic exposure with estrapentonealualion 
everv pan of the bladder ca ilv accessible 
for all trajor operative procedures and vouch 
•afes also an excellent approach to theju-xuvesicai 
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Fig 3 Extrapentonealieatioo of lh« bladder (\ oelcLer) 
Second step The eTtrapcritoneahzed bladder is <]ra«n 
forward and the defect in the pentoneum is closed wiib 
continuous suture 

ureteral segments in case 0! ureterolithotom) for 
incarcerated stone m this region The usefulness 
of this method of approach in this condition has 
been confirmed b> the experience of Rubntius, 
Blum, and others 

The principal ad\ antage of the Voekker method 
lies m the fact that the superior accessibilit> 
gamed is not purchased at the price of a greater 
risk as m the case of the transpentoneal approach 
for the peritoneal cavilv is closed off before the 
bladder is actually opened The change in the 
normal anatomical relationship between the picri 
toneum and the bladder created b> this procedure 
IS onl> temporary of which fact one can readily 
be convinced by obscr\ing such cases uhich may 
happen to go through another laparotomy for 
other conditions a short time thereafter in which 
it IS found that the normal relationship has re 
established itself 

To illustrate the usefulness of this method, 
some case reports of patients operated upon m 
this clinic during the past 2 years for bladder 
conditions are guen below 

Case 1 Diagnosis malignant papilloma 

L P a man aged ss years complained for the past 
I months of painful frequent micluntion and hrmatuna 
and showed at cy-stoscopic eTaminatioa an ulceraliog 
tumor of the left bladder wall 

Operation a Hardenheuer trans\erse abdominal incision 

carried more to (he left of Ihe median line than to the nght 
was made The bladder was then cxtrapcntonealized ae 
cording to the method described abote FoUowuig mola 



lig 4 Total extirpation of the bladder With temporary 
resection of the symphysis Following excision of the acf 
herent peritoneal cap at the bladder yertex the posterior 
and lateral walls are then bluntly mobilized so that the 
bladder remains fixed only at its neck as if hanging from a 
pedicle 


Illation 01 we oiaaaer an mwtration of the left bladder 
waU was palMble whereas pre«ous to the extrapentoneal 
ualioo It could not be felt An opening m the left anterior 
bladder wall was then made and a large broad based 
ulcerating carcinomatous growth was found located m the 
left bladder wall The ureteral orifices and other parts of 
the bladder were free An o\al section surrounding the 
powlh was then excised through the entire thickness of 
the bladder wall The bladder was closed in one lay er and 
a drain to placed in the prevesical space The abdomen 
was closed in layers 

examination showed carcinomatous mfil 
tratwn of the musculature The form of the epithelium 
poke strongly for mahgnant papilloma 
the ‘*1.' discharged from 

h«l,ri ?h^ good condition The wound was well 
3 tow retamed for about 

Case i Diagnosis carcinoma of the bladder 
,e,» complained for the past 1 

and showed at 

2«toscopic exammaUOQ an ulcerating growth on the 

Sto^lnwn^'xh'’ dawn® t.f and involving 

tto Ingone The ureteral orifices could not be definitely 
Itoto^r appeared to be oy ergrown by 

^ mucosa surroundmg the tumor was very 

hjTwaroic and oedematously thickened ^ 

exposed by the Bardenheuer 
trawe^ abdormna! incision and following extrapento- 
“ealiaalioo a definite infiltration of the posterior bidder 
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LrAf 1 tooccupj was used E^lripentoneali2atjon of the bladder accordin 

part of the postenor wall and almost the entire interspace to \oelcker was then attempud Ilonever after Se an 
UD the uStem^howeH f Ti. f ^ **'“’■ tad been made X was discoi-ered 

crater ^ 1"^ The tomt>r had a that the greater part of the posterior waU of the bladder 

tht bladder ^ already infiltrated was insaded by a tumor whicT had also im-adcd the pen 

the bladder waU a depth of about I centimeter It was toneal covenng oser a large area By means of alefd 
^,?reiv ^ j .t resectiou would palpatwnitwasfoundthatesenbelowthispentonealfoM 

‘ With the the tumor was adherent to the uterus ^pirtfromilsad 

patient s Ceneral condiUon below par his adsancrd age herence to the uterus the tumor was still mosable and no 

the possibility that a radical resection might nccessiute a metastases appeared to be present so that its resectjsn 
bilateral re implantation of the ureter* it was therefore was stiU possible Before proceeding with this howeier 

decided to renounce the radical procedure With a sharp the completion of the ettrapentoneahzation of the bladder 

curette the ulcer was thoroughly scraped out and the was undertaken Because of the compheatmg infiltration 

b^e cauterized An mdweliing catheter was inserted into the peritoneal fold cosenng the sertex and po tenor 

through the urethra The bladder was closed with one bladder wall this had to be accomplished in a somewhat 

fa>ero{ catgut A drain was placed in the space of Retzjus modified manner A transverse incision was therefore 

and the abdomen was dosed m lajers Histologically the made in the peritoneum covering the anterior wall of tie 
turner was a squamous ceil carcinoma uterus just proximal to the point where it reduplicates and 

At the end of aj daj-s the patient was discharged from the peritoneal flap so won was reflected upward and sewed 

the hospital in good condition the wound was well healed with the anterior pentoneal margin thus closing off the 

and the urine was clear pentonealcavity By means of scalpel the tumor was then 

CasEj Diagnosis diverticulumo/thebladdcr sclerosis sharplyseparated from the uterusand the Weedingutenne 

'®t|^til phincter musculature was brought together with a row of catinit 

K H a man aged 6S years complained for the past j sutures The tumor was then completely removed bj ei 

years of frequent painful rmctuntion turbid unne and cision of the involved section of the postenor bladderwall 

ocKSional terminal himatuna For the past 6 months The bladder was first sutured posteriorly lengtbwiK but 

he had had unnary retention requmog catiMleruation two after four or five sutures the tension became excesjve 

and three tunes daily At the age of jo he had had a neis Therefore tie left half of the bladder of which there bad 

aenaninfection that had induced a stneture of tbepostenor remained more than the right was pulled over and sewed 

urethra and bladder neck for which he had had dilatation on with iransv erse continuous sutures so sr *’■* 

Cystoscopy showed a diverticulum Opening into the poste - - - 

nor bladder wall just above the tngone which finding « 
confirmed by cwtography 

Operadon a Bardenneuer Cransv erse abdominal incisioo 
was used The bladder was then extrapentonealized ai 
cording to the method of \ oeleker Through a small it 
Cl ton in the vertex the opening of the diverticulum wa. 

found in the postenor wall just above the tngone Due ^ - 

to the complete mobilization of the bladder achieved condition The wound was well healed The unne n 

through the extrapentonealization excellent approach was clear and could be retained about 4 hours without difficulty 

had to the postenor wall of the bladder The neck of the Case $ Diagnosis carcinoma of the bladder 

diverticulum was resected and the resultant opemngin the M A a man aged 6S years complained for 14 <“« 

bladder was closed with a single layerof catgut Ifowever of frequency and hrmatuna Cystoscopic elimination it 
the sac proper was located rather deeply between tbe sealed an ulcerating growth on the right bladler will 
rectum and the bladder and was so brnily adherent that Cystography showed a defect of the nght bladder wall 
it could be removed from (he rectum only by means of Operation a Bardenheuer transverse abdiminal 

sharp dissection which was successfully accomplisbrd was earned more to the right than to the left The blMi 

without injury to the latter lollowing the diverticulec was then extrapentonealized according to 

tomy examination of the bladder phincter showed it to \ oeleker Following this mobilization of the blidler a 

be sclerotic and inelastic This obstrucuon in all prob extensive infiltration of the nght wall could be uenni y 
abilitv explained the etiology of the diverticulum The palpated whereas previous to the extrapentoneadzau 


js to form tie 

roof la this manner the bladder was completely el)>ed 
A drain was placed in tbe space of Retzius and an indwell 
ing catheter was invrted through the urethra 
Cxamioalion of tie specimen showed that the tumor 
was about y by 7 centimeters wide and about z emti 
meters thick wxlh its mucosal surface extensively ulver 
ated Histologically it was a squamous cell earcicioma 
At tbe end of tj days lie patient was discharged in goo J 


phincter xras so incised as comfortablv to allow a linger 
to be inserted in the postenor urethra The bladder was 
drained from above through a large tube sewed into the 
opening in the lerlei which had been made at tie begin 
ningof the operation and the bladder edges were then sewed 
watertight around it The diverticulum bed was also 
drained \n indweffing catheter was passed to the bladder 
through the urethra The abdomen was closed in lasers 
At the end of 8 days the patient was discharged in good 
condition The wound was well healed the unne was 
clear and he could urinate pontaneously without pain 
Case 4 Diagnosis carcinoma of the bladder 
M 11 awoman agedjayears complained for tbe past 
I months of painful rmctuntion and constant gross 
himatuna Cystoscopic examinaUon revealed an ^ 
ceratin- tumor m the posttnor waU extendm" almost to the 
ureteral orifices which although thickened with erdema 
appeared to be umnvohed 


paipaieu wueieas , 

this could not be dearly felt An openmg in ine i^jh 
aoienor bladder wall was then made and a bleeding broao 
based carcinoma like tumor about the size and form 01 a 
hens egg was found located in the nght postenor wai 
wbch was deeply infiltrated The tumor «'endfd ju 
above the right ureteral onfice The tumor with a htjra 
portion of the surroaodiag bladder wall was . 

the form of an oval flap The bladder was closed with a 
single layer of catgut An indwelling catheter was pis-^ 
to the bladder through the urethra A dr^ was piac 
ID thespaceof ReUius The abdomen wasdosed in layers 
ExaminaUon of the specimen shovred an extensi 
ulceraUon of its mucous surface Histologically it was 

“"At'^eml* of iS d°ay^ the patient was discharged from 
the bo«pital m good condition and with no 
The unne was dear and could be reuined about 4 oou 
without difficulty 
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The purpose ol this paper is not to repoilalatge 
number of cases or to discuss the detailed treat 
mcnt of neoplasms of the bladder, rather the 
technique of a method and a few cases illustrating 
Its application are given in an attempt to show 
the usefulness of the VoelcLer cxtrapeiitonealua 
tion of the urinar> bladder as a preliminar> step 
to such major operative procedures on the bladder 
as resection diverticulectomi and total CTtir 
pation The value of this method can best be 
judged if one considers the excellent approach 
that was obtained to the different parts of the 
bladder which were involved m these cases and 
the comparative ease with which these usuaU> 
difficult operative procedures could thereby be 
accompluhed In Case i, the tumor was «v the 
left lateral wall, in Case 2, the tumor was in the 
bladder fundus, in Case 3, the diverticulum was 
m the posterior wall just above the tngone, m 
Case 4 the tumor was in the posterior wall and 
had invaded the uterus and the peritoneum 
covering the posterior wall of the bladder, in 
Case 3 the tumor was located on the right poste 
nor wall 

Inasmuch as most bladder tumors have their 
origin in the region of the bladder floor, a com 
nicte mobilization and exposure of the postenor 
bladder surface is of utmost importance because 
of the possibilitj therebv offered to operate more 
radically and more easil) In the case of broad 
based and infiltrating tumors a section of the 
entire bladder wall should be removed The end 
results of operations for cancer of the bladder 
have confirmed such radical procedure m the et 
perience of most surgeons f i 4 $ 7 10 13) 

It IS obvious of course that this method when 
compand to the usual transpentoneal method, 
also offers a belter and safer means of judging the 
operabiliiv of tumors or the presence of metastatic 
mtiltrativc processes into the neighboring organs 
before the actual surgical procedure on the bladder 
IS begun The operation can thus be timely dis 
continued, thereby avoiding both a useless oper 
ition and also the opening of the bladder wiib the 
risk of contaminating the peritoneal cavity 

It should ilso be pointed out that here, as m 
the transpentonca! method the peritoneal open 
mg can be utilized m the seeking for abdominal 
metastascs Judd cites two cases m which ev 
tensive metastascs were found in the liver and m 
the pelvic peritoneum thus making the contem 
plated radical operation unnecessary (6) 


The decision as to whether just a simple supra 
pubic cystotomy or e^trapentonealization isindi 
cated depends mainly on the cystoscopic findings 
With the etclusion of cases that are amenable to 
endovesical treatment, the ordinary extrapen 
toneal suprapubic exposure should suffice for the 
ordinary cases, such as stone, foreign bodies, 
tumors of the anterior bladder wall and pedun 
culated grow ths in the other w alls of the bladder 
In all other cases in which the operation takes 
the form of a resection and has to extend over 
into the superior, postenor, and lateral walls of 
the bladder or in cases in which the extent of the 
pathological process cannot be cystoscopically, 
definitely defined previous to operation, then the 
method of choice is the suprapubic exposure plus 
extrapentonealization of the bladder, inasmuch 
as this method allows a critical survey of the entire 
field before the actual procedure on the bladder 
Moreover, it fulfills the requirements necessary 
to operate on any part of the bladder without 
complicating the operative procedure 
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ALCOHOL INJECTIONS TOR POSTOPERATIVE PALN 
IN THORACIC SURGERY* 

G\STO\ LVB\T MD New \ork 


A lleviation of pamfui conditions bj 

^ blocking the ner\es with alcohol has been 
practised for a number of \ ears AfTections 
of the tngeminal ner\e and its dmaions particu 
larlj the ‘^cond and third have thus bwn treated 
with remarkable success Attacks of anirma 
pectoris have aLo been greath benefited b\ 
alcoholization of the upper thoracic ner\es at 
their e-nts from the interiertebral foramina 
Injections of alcohol and neocame in \aiAing 
proportions ha\eimpro\ed the condition of inan\ 
patients suffering from sciatica A recent deieJ 
opment in thoracic «urger> is the blocking of the 
thoracic nerces to allevnate postoperalne inter 
costal neuralgia 

The literature u silent on the use of alcohol 
injected after operaUon for the relief of inter 
costal neuralgia in thoracic surger) 

Among the diseases of the chest requiring sur 
gical mtersention is pulmonars tuberculosis m 
the stages of abscess catnties, hemorrhage, or 
emp>eaia For such coses, the consensus of 
opinion is that pulmOQar> compression offers the 
best prospect of impfo\ ement and in a great per 
centage of them the on]> hope of a cure 

All forms of surgical treatment tend toward 
the achie\ement of procedures b> which the 
diseased lung can be collapsed and compressed m 
whole or in part and the empjema obliterated 
The methods b% which a complete pulmonarv 
collapse moj be achie\ed are artificial pnruino 
thorax and extrapleural thoracoplastx A partial 
collapse is obtained bj phrenico-exeresis and b\ 
pneumolysis It is in the relief of pain occurring 
after extrapleural thoracoplastv that we are 
particularly concerned in this paper 

Extrapleural thoracopla5t\ is a major opera 
non which when indicated is done m two three 
or more stages It inxoKes the resection of the 
first to the tenth or elexenth nb secondary 
remoxal of longer ‘^gments or ribs prexiouslj 
resected and total costatectomj In most of these 
cases the pleura is thickened and structural 
changes are present m the ribs incident to nca 
tncial contraction This is particularh true m 
cases of effusion of long standing Repeated 
operations upon the same nbs with the object 
of remoxang longer segments haxe a tendeno to 
increase the grade of thickening and the extent 
of acauicial repair Although subpenostcal 

Read belore tb« \m<ncu Socictjr of Roc>o 


resections are usually performed the intercostal 
nefxes mat be traumatized or included m scar 
tissue formation and thus result in painful con 
ditions 

The process howexer max be altogether dif 
ferenC and one of the nerxes max be espo'ed to 
irritation b\ a drainage tube perhaps as a result 
of pn^ressixe erosion or sloughing off of the 
parts m which the nene used to be embedded 
Maintenance of the tube as a necessity may be so 
painful as to render it intolerable 
Postoperatjxe pain and intercostal neuralgia 
are well known sequel® of thoracoplasty, as exi 
dcnced by theconstant attempts to mimimue iheir 
occurrence and sex eiity The ax oidancc of trauma 
to the intercostal nerxes xesseU and muscles 
eliminates postoperatixe pain and lessens the 
chances of later intercostal neuralgia Alexander 
behexes that the use of such instruments as the 
Doyen raspatorx is of great advantage in elinii 
naung such trauma 

All methods hitherto emploxed to lessen po<t 
operative pain involve the temporary impaiT 
merit or permanent deatnicuon of the nenes in 
the course of thoracoplastv W ilms crushed the 
intercostal nerves Davies and Hedblom inject a 
few drops of 8o per cent alcohol around or into 
each nene as far posteriorly aspoxsible JfMen 
StocUiD and ^Iunsam resect from i to 2 centi 
meters of each nerve sometimes together with a 
section of the overlving periosteum Sauerbruch 
resects similar lengths in patients xnth thickened 
and cedematous periosteum his experience be 
mg that otherwise they are apt to suffer from in 
tercostal neuralgia On the other hand Brauer 
has never met with postoperative intercostal 
neuralgia 

The permanent destruction of nerves m the 
course of the operation is Ies> commendable than 
their temporary impairment by the injection of 
So percent alcohol as practised bx Davies and 
Hedblom Extensive alcoholization may ho« 
exer result in paralxsis of important muscles, 
the function ol which u is wise to pr^rxe 
Although panlvsis of the abdominal wall has not 
been reported as harmful resections and alcohol 
injecuons of the lower intercostal nerxes should 
be avoided Hug has found that patient^n 
whom the lower intercostal nerxes have been 
paraly-zetl show a bulging of the abdominal 

-.I Aacstbesis V<v Xo V Vpiil i it 9- 
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muscles of the same side, especially of the 
epigastrium and costal border Some of them 
need the continuous support of an abdominal 
bandage 

Paraljsis of one half of the most important 
muscles used in expectorating cannot, in the 
opinion of Alexander, be considered harmless m 
Mew of the relatively high incidence of stasis 
pneumonia following thoracoplastv Further 
more the bulging of the costal margin as a result 
of paralyzing the lower intercostal nerves, par 
liall} defeats the aim of rib resections b\ decrcas 
ing lo a certain extent the amount of lung com 
pression It would seem plausible, therefore to 
discontinue the practice of destroying the inter 
costal nerves deliberately m the course of thor 
acoplasty and to inject alcohol only in those 
cases of neuralgia diagnosed after operation 
Alcohol injections should be made only after 
scrupulous analysis of anatomical conditions and 
correct diagnosis of the nerves involved Rcsec 
lion of the ribs flush with, or at short distances 
from, the transverse processes destroys their mam 
support, tends to change the position of the ribs, 
ancl disturbs landmarks Removal of large seg 
ments of the first ribs causes morphological dis 
placements of all the structures of the hemichest 
Repeated operations involving the lower ribs 
exaggerate the anatomical distortions already 
present The picture is so changed that laterally 
the ribs appear almost vertical when viewed from 
the front (Figs i and 2) 

These distortions of the bony framework are 
reflected on the nerves also, and it needs careful 
exploration to define the nerves along which sum 
ulalions of deeply seated structures are carried lo 
peripheral areas of the skin 
A remarkable method of diagnosing the nerves 
suppK mg the region to w hich the pain is referred 
consists in examining the X ray pictures and 
comparing them with the patient Measurements 
are taken from the painful area to well defined 
bony landmarks on the same side and arc super 
imposed on the \ ray pictures (Fig 2) 
Corrections are made for differences m size 
between the patient and the picture and the 
intercostal spaces recorded in front Bv counting 
the spinous processes downward it is possible to 
arrive at a fairly accurate diagnosis (Fig 3) 
Injection of the nerves m the intercostal space 
IS of little value li any because landmarks are 
missing as a result of rib resection The only 
practical method is that of paravertebral block by 
which the nerves arc injected close to the spinal 
column It may be necessary to inject one nerve 
above and one nervebelow those already injected 



This should be done only after making sure, by 
testing the field, that the area of anesthesia first 
obtained is not wide enough to give complete 
relief Stress must be laid on the wisdom of re- 
stricting the block to the desired region, because 
alcoholization is followed by verv long periods of 
numbness which may cause discomfort if the 
numbness covers an extensive area 
The use of 95 per cent alcohol in the treatment 
of trigeminal neuralgia gives better results than 
when 80 per cent alcohol is injected, probablv be 
cause the nerves are blocked bv the cxtraneural 
method Similarly in paravertebral block, the 
higher the percentage of alcohol the deeper the 
anaesthesia and the longer the period of relief 
Injection of 3 cubic centimeters at each nerve is 
quite sufficient 

The landmarks are, as usual, the spinous 
processes of the dorsal vertehr® If the nerves to 
^ injected are among the upper six, it is best to 
detme the prominent seventh cervical spine and 
rount the dorsal spines from above downward 
11 the injections are to be made lower than the 
sixth nerve it is preferable to count the spinous 
process^ by starUng from the twelfth dorsal 
spine which is defined as follows 
The nuddle hne of the back and the direction 
the twelfth nb on the uncoUapsed side are 
traced on the skin by means of small applicator 
moistened with tincture of iodine Thea lines 
^Mrally meet at the tenth dorsal spine and in 
perpendiculars 
twelfth nb onto the middle line 
the back, that which measures 5 centimeters 



rig » Roeotgeoogram with the piiaful areas plotted 
according to mensuration taken on the patient The 
cros es mark the region of skin radiations of pain induced 
by introducing the tube 

marks the level of the twelfth dorsal spine 

(Fig 4) 

Wheals are raised with 0 5 per cent neocame 
solution opposite the selected spinous processes at 


Fig 3 Roentgenognm of the bach sbomg the stumpi 
of the nbs and the ertent of the resections Note the 
moiphological displacements of the hemicbest 


verse processes In this case the needle loses its 
best guide, which is the rib and must relj on the 
transverse process which is more superficiallj 
situated Care must be eiercised not to slant the 


the line of incision is m the wa>, the wheals 
should be made lateral to it as it t» preferable to 
approach the deep structures in an oblique 
direction (Fig 5) The Labat needle (80/8) is 
passed through the wheal m a direction normal 
to the surface of the skin and introduced toward 
the stump of the resected rib with which it comes 
in contact at a depth of from •’ to 5 centimeters 
The needle is then partial!) withdrawn and rein 
troduced downward inward and forward 45 
degrees m all directions, until the point of the 
needle is ■» 5 centimeters deeper than the point 
at which contact was made The injection is then 
made without displacing the needle 
Pam ma) be experienced while maneuvenng 
the needle through the slice of scar tissue formed 
m the plane of the surgical incision It is not 
advisable to inject neocame before the alcohol 
because such a procedure blunts sensibilit) , maj 
prevent the induction of paixsthesias along the 
selected nerxes and thus defeat the aims of the 
injection techmque The relief is instanUneous 
and complete when the injecUon is made following 
paresthesias in the temtor) of the onginal pam 
The technique is fraught with difficult) when 
the nbs have been resected flush wnth the Uans- 


ueeaie lou muen lor lear 01 maung me injevuuii 
over the lamine or passing between them, thus, 
m tbe first case ^rving so purpose and m the 
second making an intraspmal injection The 
needle should in its first thrust through the 
wheal be slightly inclined inward so as to make 
contact with the transverse process 

Mrs G E V\ was referred to Dr Lilientbal la Septem 
ber 1928 She had beea ill fora numberof>ears certainly 
since Februai} iqsj Then a diagnosis was made of 
tubercuk^is of the entire left lung Artihcial poeumo- 
thorax in July igij was about 90 per cent successful 
owing to adhesions in the upper chest «lth cavity forma 
lion TTiis collapse became rrouced to only about 30 pet 
cent Several tunes fluid had appeared m ihe pleura 
whteb absorbed and reappeared The pleura became 
wtreineJy thick V sample withdrawn by needle wss 
opaque but contained no tuberculosis bacilli. Cough and 
expectoration had been constant from the beginning but 
had diminished until May 1928 the case seemed to ha^ 
been arrested and the patient mimed Within a month 
there was sudden fever and it became necessary to dram 
the left chest which was done by thoracotomy with resec 
tion of the eighth nb Vfeanwhile the right lung altbou^ 
It showed evidence of difiuse injection had remainrf 
stationary and the process here appeared to be arrested 
Mter temporary relief the fever again rose to '”4 
F and she came to New Vork where Dr Lilienthal first 
saw her about December is 19’^ On examination 
It was obsened that the drainage of thick pus was in 
soflicient and this was corrected by changing the luw 
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Ilfr general condition was good and fe\ er had been mod 
erate for some days There were e\idences howetcr of 
pleuropulmonary tistula It was decided after an \ ray 
examination with lipiodol instilled through the fistula 
that a large emp>ema ca\ity existed and there was in 
any event a discharging cavity in the upper lohe of the 
left lung It was evident that nothing short of a com 
plete surgical collapse of the chest wall on the left side 
would promise to obliterate both the pulmonary and the 
pleural cavities This vv-as carried out in two stages both 
operations being performed wnth the aid of genera) an-rs 
Ihesu by nitrous oxide and oxygen administered by Dr 
W illiam Branower The first stage was on December ao 
when sections of the first to the fijtk rib uere rtmottd about 
i6 inches in oil At the same time a second drainage open 
mg was made by removing about an inch of the lentk rtb 
together uiih its periosteum in the posterior axillary line (see 
Tig 6) The operation was well borne the blood pressure 
J da>8 later being 116-70 The healing was prompt and 
by January to rgig there was very little cough and the 
temperature was normal On January 14 the patient 
vms again operated on A free incision was made in 
the seventh mterspace and long sections of the sulk 
re enlA and eighth ribs uere remned The fifth rib was 
also shortened by further section of the divided ends So 
much of the bony chest wall was thus removed that when 
compression was made from without the walls of the 
empyema cavity almost touched A large tube with a 
linger cut valve was placed through the lower drainage 
opening and it functioned well after the edges of the 
upper drainage opening had been drawn together with 
plaster Following this second procedure there xvas for 
^eek a stormy time principall) however on 


about a 


account of the apprehensiveness of the patient Another 
*■*» made on January 30 by the injection of an 
aniline dye through the pleura The color appeared with 
the sputum in a few hours The cough was the least 
Of our troubles says Dr Lilienthal The actual quantity 
01 mucopurulent expectoration amounted to about $ to 8 
cubic centimeters a day As a therapeutic measure a 
transfusion of 400 cubic centimeters by the direct method 
*aj performed by Dr Nathan Rosenthal Following a 
rather sharp reaction there was rapid improvement and 
by the first of Match Dr Lihenthal wxiuld have sent 
this patient back to her home except that there was 
one difficulty Any slight motion of the chest while the 
lube was in place produced pain in what was supposed to 
be the distribution of the eighth or perhaps the seventh 
intercostal nerve The pam was very severe whenever the 
tube was withdrawn or inserted because of the internal 
fistula It was absolutely necessiry for the patient to wear 
a tube for drainage until the tistula closeo which it was 
hoped would occur Because of the extreme anatomical 
deformity of the bony chest wall it was almost irnpossible 
to judge exactly which nerves were being irritated by the 
tube Dr LiUenthal made one attempt to inject alcohol 
into the intercostal structures behind what appeared to 
be the painful region but wnthout success It was at that 
stage that I was called upon (or counsel We saw the 
patient on Monday March 4 19*0 and after carefully 
examining the chest and inspecting the \ ray pictures I 
suggested that it would be advisable to attack the appro- 
priate nerve roots with the hope of permanently blocung 
the entire region about the drainage hstula Ihe fourth 
fifth and sixth thoracic nerves vicre injected with os per 
cent alcohol This was done on March 5 in the patients 
room in the presence of Dr lihenthal Immediately after 
the injections Dr Lihenthal tested the result of the iniec 
tions He inserted the tube without the knowWge of 'Se 
patient lie removed it and replaced it several times nth 



ng 4 Landmarks of the dorsal vertebra With the 
arms alongside the bodv the horuontal line passing through 
the aptne of the scapu!® marks the spmous process of the 
third dorsal vertebra that drawn at the level of their 
inferior angle Msses between the seventh and eighth dor 
P«rp«;ndieular measuring 5 centimeters 
dropped from the twelfth rib on the midline of the back 
mrks the spinous process of the twelfth dorsal vertebra 
{From Regional Anesthesia Saunders) 


a^ hTts U c complete 

aM Alts u went home a few days later m perfect com 
wfS'cal wiuad was concerned On 

Ku,. 

" '■‘"I i* 

that anasthesia will last for 
months and perhaps until nature shall have pro 
against irritation^ b\ 
the lul« Even if our expectations fail to realize 
themseUcs. there is still left the expedicnet S 

reinjecting the nerves with alcohol 

coS postoperative pain or inter 

a“r."L‘“ol'E'pe‘a' 

Furthermore it concerned 
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course of the operation and institute treatment 
in the occurrence of postoperatue neuralgia In 
this manner it nould be possible to saie Jnan> 
ner%e8 pariicularlj the lower intercostal nerves 
iihich supplj tnuscJtfs the function of which is 
considered most valuable in the act of expectora 
tion 

Injection of the brachial plexus can be made 
with weak concentrations of alcohol volhoul 
marked iropainnent of the motiht> of the upper 
extremity After careful anal>sis of the affected 
branch one root of the pleTus can be injected bj 
the paravertebral method If the entire plexus 
should be involved (here is no objection to 
mjectin,, it wnth alcohol and neocaine in certain 
proportions, since these drugs have a greater 
affinitv for sensory than for motor nerves If 
motor function should be reduced as a result of 
the loss of conducuval) special training of the 
central nervous svstem would in time restore 
efhc)enc> 

There are manv other ivpes of postoperative 
neuralgia nhicb would be greatlv benefited if 
treated b> alcoholization of the affected nerves 
Perhaps greater is the number of patienU suffer 
in'^ from incuiaVe <ii«eases who are given mor 
pinne dail> for the alleviauon of their suffer 



Fig 6 f’bote'*rapb iboniog eharaetenstje «rar ol 
upper thoracopfast) tad Ifie more luiuniiil inter 
iBciaioD for the lower half of the opeialion The lube 
isairogbt f( ij filled mth a rubber lahe which I pie 
tected b} a bag o{ gauze mto which the tmaH quantivy el 
drainage How? 

mgs 4lcoiol mjeewons noulj be nefenmed bv 
those patients 

The author wnshes to extend to Dr Lihenlhil hi» sincere 
ihanLs for this hbtory and the erpression of apprexiaWo’; 
for the great pfi\i]ege of reporting this case To Ife 
patient Mrs G t. V\ we are parUcuUrl> grateful for her 
Ubd permission and valuable co-operation 
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MICROMELIA IN A CHILD IRRADIATED IN UTERO 

DOUGLAS P M D r\CS aw LEOPOLD GOLDSTEIN M D Piulvdelpiii' 

tynecesnlfo Iitulf of Cjnwc IsgKRtseirdi Univ«rs4«y of Pfnnsylvaa a 


ACCORDING to recent studies bj the au 
lhorsf3 4 5,6 8, q), therapeutic maternal 
peKic radium or rQentf;en irradiation dur 
mg pregnane) is e’itremcU likelv to injure the 
fetus Microcephal) is the defect most commoni) 
produced e g , of 76 children irradiated tn ulero 
19 (25 per cent) ^vere reported as being micro 
tephahe idiots 

Other developmental disturbances v-ere also ob 
served among the irradiated children Three of 
them exhibited congenital malformations of the 
extremities bnef descriptions of which are pre 
sented m Table I 

Another case of deformity of the extremities m 
a child irradiated in ulero is reported m this paper 
This gives us a total of 77 irradiated children 4 of 
Vihich (5 per cent) manifest malformiyion of the 
limbs fne following case is reported because of 
Ihe possible importance of the irradiation as a 
cause of the arrested development 

CASS REPORT 

Mr* X »ho had previouily given birth to 2 healthy 
tuililren developed metrorrhagia at the age ol 40 year* 
Ihis condition attnbuted to a menopausal disturbance 
and roentgen therapy was accordingly advised 
■I ilhwl a pnhmincry turdtiie a senes ol therapeutic 
roentgen exposures was begun The last normal menses 
otcutieiS oniebruary jj rgi6 atabouinhichtimeconcep 
lion probably took place The first roentgen treatment 
*as Riven on Apnl 16 during thesccond month of gcstalion 
retal movements were felt for the first time on July 0 
1 hree days later the last roentgen treatment wasadininis 
jered Details of the course of treatment arc given in 
Table 11 

On December 4 ig 6 or 5 days before term a stillborn 
ler^k child was delivered without difficultv 
Description oj child The deformed fetus was preserved 
a pathological specimen On May i ig g il was 
examined but since autopsy was denied only superficial 
examination and roentgenographic studies were possible 
As will be observed from a study of the accomjvany'ing 
pnoiograph (Fig i) the head and trunk appeared to be 

TARLE I cniLDRFN, IRRXDIATED /V ITEKO 
SHOWING DEFORMITIES OF THE EXTREJJITirS 
iulhor Description of the dcformilus 

1 hailcy H 

r f Spina bifida and club feet 

leliwfR p Deformitiesof both forearms absence 

ufboth radii armsdistocated eitern 
, t, ^ ally at elbow joints 

s Kies F Hydrocephalus absence of right 

forearm absence of 2 tingerson right 
hand abdominal malformations 


well proportioned and not grossly deformed The extreme 
shortness and deformity of the lower extremities and the 
less marked shortness of the upper extremities however 
pve the impression that the trunk is abnormally long 

The roentgenogram (Fi; 1) discloses the absence of 2 
loi" tiones in each of the lower extremities Dr Henry K 
I^ncoast wlio examined the film stated as hu opinion that 
the one long bone present m each extremity was in all 
probability the tibia 

This case of micromelia (congenital shortening 
of the extremities) with absence of several of the 
long bones in the lower extremities, suggests irra 
diation as the cause of the arrested development 
The correctness of this assumption cannot, how 
ever bedefinitelj determined as deformities of this 
type sometimes, although very rarely , occur in 
non irradiated children Since radiationmay arrest 
the development of the central nerv ous sy stem, the 
possibility that It may also arrest the development 
of other organs must, however be seriously con 
sidered 

In a survey of 5 i coo births made by Mall (7), 
there were 115 children with deformed extremi 
lies which IS equal to a deformity rate of o 14 per 
cent This rate is one thirty fifth of that (5 per 
cent) found m the group of children irradiated m 
ulero The high deformity rate in the latter group, 
as compwrtd with the rate in the case of the non 
irradiated children, strongly suggests the irradi 
ation as the etiological factor 

If fetal irradiation will arrest dev elopment, how 
may such an accident be prevented? The answer 
lies m the careful adherence to one procedure, 
namely preliminary curettage This operation 
performed before the employment of pelvic radi 
urn or roentgen irradiation, would destroy any 
unsuspected embryo and consequently prevent 
the birth of a damaged child It would also dis 
close the exact pathological condition of the uter 
me mucosa, and would reveal the existence of 


TABLE II DETAILS OF ROENTGEN TREATSIENT 
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Fig t rbotographoIsUlIbon)feBiaIe»bii«cluld vlucb 
nas exposed to therapeutic roentgen irradulioo (lom ibe 
second to the fifth months of fetal life while the moOier was 
being treated for menopausal hemorrhage Note the short 
ness and deformity of the lower extremities 


fundal carcinoma «o often oserlookctl in thcradi 
ologicil treatment of pehac divrase characterized 
bv bEtnorrhaoC (lo) 

It might also be stated here that instances are 
known to the authors. (5) m which conception has 
taken place in the inters al between two of a scries 
of roentgen exposures without the knowledge of 
the radiologist Therefore when asenesof roent 
gen exposures is being undertaken the patient 
should be warned of the danger of becoming preg 
nant during the course of treatment 

CONCLtSION 


iunc> ma> anestthedexelopmentofthebonesas 
well as that of the central ner\ous sistem 
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T umors composed of tissue resembling 
embrj onic connectiv e and fat tissue do not 
occur frequently Since Robertson’s revievi 
of the subject, in igi6, a moderate number of simi 
larbemgnand malignant growths which bavebeen 
located in various organs and structures of the 
bod> have been reported It is to be noted that by 
far the most frequent sites of predilection are the 
lower extremities (Jacobson, Ewing, Jaffe, Schil 
ler) and the retroperitoneal space (Wells and 
Hirsch, Salzer) , that is, in those parts of the body 
where the amount of fat is greatest The mesentery 
(Terrier, \\alde>er, Madelung), kidney (McCon 
nell, Harbitz), muscles of the forearm (Stich), 
face (SenfUeben), pleural cavity (Barbier and 
Mollard), lumbar dura mater (Caldwell and Zm 
ninger), uterus (Springer), suprarenals (Schwarz), 
midlme of the back (Razor), shoulder (Cornells), 
mouth and nose (Stanze), and the face with 
invoUement of the neck have all been recorded as 
the occasional situation of ihia type of neoplasm 
These tumors are regarded as being of moder 
ate malignancy because there is, usually, a well 
denned capsule, growth is alow , and they are freely 
rnovable m the surrounding tissues However 
there is a marked tendency to recurrences and, 
occasionally, metastases occur to the lungs, medias 
tmum, subcutis, and the joints (Ewing) Also a 
n'arked xanthomatous quality is not often asso 
ciated with a malignant course Severe comphea 
tions at times, may result such as pressure upon 
adjacent vessels and ner% es with subsequent alter 
ation of the organs supplied In addition dilated 
and tortuous \ems frequently course over the 
niass, and this factor in the presence of infection, 
ulceration abscess or gangrene predisposes to 
sepsis particularly when surgical procedures are 
performed 

Other neoplasms may closely simulate a lipo 
sarcoma and therefore certain restrictions must 
he made in making this diagnosis In fact, the 
existence of the group of new growths under dis 
eussion was much doubted by Ribbert and 
Schwalbe Sarcoma arising from the connective 
tissue of a lipoma is w ell illustrated in the case of 
5"*|ler m that a tumor of fat had been present in 
the breast of a woman for 6 years and after this 
period a sarcoma developed m the scar tissue 
*hich had formed after the removal of the benign 
mass Jaffe calls attention to the observation Aat 


Cook Couiily Hospital 

new growths which are associated with cartilage, 
bone, or myxomatous tissue give rise to atypical 
structures which may resemble the histological 
picture of liposarcomata Mued tumors, too, may 
contain considerable amounts of fat, but here the 
fat plays only a passive r6!e Immature fat cells 
are frequently abundant in rapidly growing Iipo 
mala, but this represents simply the means of 
growth, for adult fat celts do not have the power 
to proliferate 

Lmbryologically , these neoplasms have repeat 
edly stimulated the study of the still unsolved 
problem of the origin of the fat cell keibel and 
Mall believe that the mesenchymal tissue differ 
entiates into blood vessels, supporting fibrous 
tissue and fat cells They describe the process as 
follows small granules appear in the cytoplasmic 
cellular substance w hich form into fat bodies, con 
soiidate, and then become transformed into sol 
itary lipoid masses which are then covered by a 
protoplasmic membrane Jordan and kindred 
slate that the lipoblasl is a mesenchymal cell in 
which fat globules are being elaborated in the 
following manner There is first a budding of the 
chromatin substance of the nucleus w ith extrusion 
of the granules through the nuclear membrane 
These granules are the primary fat bodies which 
gradually coalesce forming large drops of fat 
LevvisandStohr noted that in thea months’ fetus, 
the fat cells are like the surrounding fibroblasts 
Maximow considers the fat cell as being derived 
from the fibroblast 

The histogenesis of the fat cells and the mucin 
have given nse to considerable thought m relation 
to liposarcomata Robertson submitted this ques 
tion Do the lipomatous portions represent a 
fatty degeneration of the myxomatous tissues or 
vice versa? ’ He regarded each substance as a 
modification in the differentiation of mesoblastic 
cellsand therefore asan independent type ifallory 
maintains that the fat cell is a distinct type formed 
by differentiation from a mesenchymal cell and 
that it does not form a fibroblast Jaffe regards 
the close relationship between mucinous and fat 
tissue during embryonic life as significant in these 
tumors composed of embryonic connective and fat 
tissue 

The case of Mells and Hirsch revealed some 
very interesting findings Although the man was 
markedly emaciated, the relropenloneal tumor 
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Fis > One of the multiple transverse sections Ihiouch 

the mammary gland showing tno of the hrgest tumor 
masses replacing the greater portion of the breast A well 
clermed line of demarcation divides the nodes from the 
maromaiy substance 




« eighed 69 pounds, the largest on record Cbem 
ical e^mmation re\ ealed 3 pounds of faltj male 
rial and 4)/ pounds of protein There was a 
greater amount of sulphur purm and nitrogen 
than in the granuloma of sw me This latter fact, 
the authors belie% e, indicates that the tumor tissue 
IS more embr>onic than inflammator> 

The case to be reported presents seteral inter 
esting features m that the tumor was located m 
the breast, a serN rare, if not previousK unre 
corded location \lso itwas\er) malignant and 
occurred while the motherwas nursing her child 
thus affording an opportunitj for the differential 
diagnosis of the so called laciation tumors 












_ jrpng taed and shaped cell* coolainifl" gnn 
uks and lobules of fat The loo»e reticuhr stroma «illi 
relatively feu cells represents the le<s coi^ct porlien of 
one of the largest mas»es seen in Figure t Sudan 111 sUiti 
Xjon 


CASE REPORT 


\n Italian woman aged 41 )ean entered the surgKal 
service of Dr Ramond McNealy on June 3 iprS She 
stated that she had given birth toahealtnybaby 10 months 
before coming to the bo pital It was not until 3 months 
before admittance or oiontlia alter the delivery of the 
child that she noted small masses tn both breasts These 
tumors gradually increased m size but did not inconvenience 
her in an} wav and she was able to nurse (be infant up to 
the time of her entrance into the ward 

Pbj'sical examination revealed multiple soinewbal soft 
and unattached masses la the substance of both mammary 
glands The nipples were not retracted and there was no 
abnormal secretion from them TbeoverJ>ingslJD was not 
adherent to the underlying masses The atiUar} lymph 
nodes were not enlarged 

The operative procedure consisted in the removal of both 
glands Elliptical incisions were made about each breast 
Jfy blunt dissection both organs were separated from the 
surrounding structures The fascia pectoral muscles and 
the axillary lymph glands were not remov ed Approxuna 
tion 0/ the wound margins was obtained with ease by silk 


Uacroitetitnl dm'iplwt (Fig 1) Both gknis aete 
covered with coarseh wrmUed sbmand presented S to lo 
larjiBg steed noduljr eleiattons that sere from 1 t 
centimeters at«ve the nonnal cutaneous surface The 
nipples were not retneted nor was th re anv dimpling of 
the stin over the mas-es Surfaces made by cuttin 
revealed to round or ovoid bodies up to 3 hy 4 hy b 
ceotuoeters in the left gland and iv sitnilar masses m th* 
right Three fourths of the right and one fourth of the left 
breast were replaced bv these tumors Thev were located 
at various depths but none were adherent to the overlwng 
slin Ml were well circum«cnbed from the surrounding 
mammary tissues bj a whitish gray and hrm structure that 
formed a membrane which vanSf from i to 2 roifJiineten (it 
tbeVne's The nodes were composed of gray white moder 
atelv hrm material that vras irregularly mottled pale )el 
lowish while The cut surfaces of these portions were 
covered with a glairy whitish gray syrupy andtenaenus 
mucoid substaiKC fn tie central porPoo of one oj 'he 
larger nodes in the left breast there was a deep reoiivn 
purple and irregular area which measured i bv i 3 cenii 
meters in diameter The small amount of relati' ely noimil 
appeanng glandular ubstance was composed of pale yellow 
matetul through which interspersed irregularly -*■* 
gransh white strealj and band of hrm “ - • • 

from o , to I millimeters in thickness 

If/emMipu eiaw/wr/i’o uf sections taken from tne 
whitish grav masses and the mammary substance rt 


e that vaned 


After operation her course was free from airv romptica thecircawicn’ird mdjsei tobe compo ed of artaiViryiURi 
tions except for a n«e in temperature of i to r degrees the ccUufantv and the amount of infereel/uJar substance witn 
first fewdavs The wounds healed niceh with no discharge in the same tumor mas leaving no vestige of mammary 
onillUrem Iht lm« of .oo.«n .mnoro to t* lOtot.Oed Tit rft ,tn«i cOo.idmU' » 

After she left the ho pital however her course was pro- sue m that their diameter ranged from to ji microns 
nressivelv downhiU She was seen by Dr McNeahr on the regions where the mtercelluUr stroma mt^ 

numerous occ3«iors following the bilateral mammectomv abundant the cells were u ually round or ovoid m t r< 

Vt these tunes he noted all the clinical mamfesutions of but there were also elongated cells of spindle shape ^ ^ 
metastases to the lungs The patient died 3 months after were most abunlant now. •’ 


\ Weil defined r 
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Fig 3 Shows two mitotic figures in one of the smaller 
no3e« H*nutoTyUn and eosin stain Xsoo 

pUsmic and nuclear substance In the cytoplasmic por 
tians«ere>amnsq.uantiUesof neutral fats which msome 
” j a* nunute granules that uere surrounded by 

acidophilic homogeneous material Many of the cells 
partiwlarly in the portions where the stroma was less 
abundant contained huge drops of fattv matenal with 
the nucleus of the cell located in the periphery These huge 
intracellular accumulations of fat stained a uniform 
orange with Sudan tti but mother cells the large mass was 
Mmpised of small accumulations of fat that were encloseil 
by a moderately dt tmet outer membrane The spindle 
shapedcells aUo contained var>ingsi*ed minute similarly 
stamingbodiesfrig 3 } The nuclei usually corresponded to 
the shape and size of the cell were rich in chromatin and 
iiere surrounded by a well defined membrane \ distinct 
nucleolus with abundant chromatin occupied most fre 
quentl) thecentral jreaof ihenucicus Inthecellsinwbich 
therewasnone or a very small amount of fat in the cyto 
plasm were frequently found sery small well debned 
nucleoli like bodies These minute osyphilicstruclureswere 
locaied in the nuclear portionsand \aricd from twotositin 
nurnber Most of these bodies were scattered singly m the 
nucleus but occasionally some were grouped just within the 
nuclear membrane but none was found in the cytoplasm In 
many of the cells that contained no fat m the protoplasm 
me nucleus appeared sli|,htlv \ acuolated and in many the 
^din 111 bad stained small round and osoid areas a very 
pale orange color \Uhough mitosis was not alundani 
'arioussUgesofnucleardiMsionwerescen (Itg3l The 
amount of intercellular matenal \ arieil in im erse propor 
ih " ""“'^tity of the masses In the areas between 

ine cells that were rich in fat many granules aiwl globules 
1 neutral fat were to be observed with a small amount of 
' ery debate fibnllar conneciiv e tissue and occasional small 
groups of lymphKyies An occasional capilbry was seen 
oursmg inrouch the stroma In the areas where the cells 
ere less numerous the tine connective tissue formed a 
"hich there was a very finely granular sub- 
^*^ 5 * tamed pale purplish blue with hrmatin 

4) wasseparaicdfromtbe 
mot masses by a connective tissue membrane which 


Fig 4 \ smalt amount of tumor tissue adjacent and 
separated from the actively secreting breast tissue by a 
well defined layer of connective tissue Hsmatotylm and 
eosin staio XaS 

nearest the nodes was composed of loosely arranged and 
interweaving fibrils but adjacent to the mammary struc 
lures was more compact The lobules were made up of 
numerous varying sued and closely packed alveoli that 
were lined with large low cuboidal cells Many of the 
alveolar spaces were empty but others contained a finely 
granular acidophilic material with varying sued lipoid 
granules hpopnages and a few lymphocytes These prod 
nets were also present in the lactiferous and interlobular 
ducts The gray white bands seen in the gross specimen 
were composed of dense connective tissue from which 
radiated similar but thinner sepW that separated theglan 
dulat lobules The capillary plexuses venules and lym 
phatics about the active alveoli showed no abnormalities 

The fumor in this case fulfills the usual criteria 
upon which the diagnosis of Iiposarcoma is based 
but Its general behavior is somewhat different 
The degree of malignancy is more marked than 
usual forwithin the course of 3 months both mam 
mar\ glands were involved Although the neo 
plasms were well encapsulated and movable 
metastoses were present and resulted m the pa 
tienl s death within 7 months after the first ob- 
servation of the nodules in the breast The rapid 
course can, to a certain evtent be explained bv 
the increased vasculantv and glandular activitv of 
the organ during lactation, lor it is generally ac 
cepled as in carcinoma, that then there is a 
greater degree of malignancy The emptv mg of 
the alveoh and ducts by the suckling of the in 
fant undoubtedly had some effect upon the stroma 
m which the tumor cells were located, thus favor 
ing their growth, extension, and dissemination 
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Clmicall} , considerable dlfficult^ in maVing a 
diagnosis is encountered The usual tumors and 
tumor hive lesions of the breast m assocntum with 
lactation were considered m the differential Hiag 
nosis Chronic abscesses w ere out of the question 
in that there w as no pre\nous or present e\ndence 
of a localized inQammatorj process or an> so 
called caking of the breast Galactoceles are 
usually not so numerous and upon pressure there 
w as no milk etpressible from the nipple Multiple 
evsts are not so firm and thej usually transmit 
light Lactation hj'pertroph> of numerous mam* 
marv adenomata was senouslj considered, pre 
operaln elj 

The question arues as to the origin of the fat 
located in the cells of the tumor Fatlj degenera 
tion can hardlj he considered for the cells ha\c 
the properties of j oung fat cells In addition, the 
presence of mitotic figures in regions that are not 
associated with an} inflammatory changes indi 
cates that one is confronted with cells that are 
rapidly grow mg and not m a state of degeneration 
Against fattv infiltration although the breast is 
an organ rich in fat and there is a hyperchol^s 
tersmia during lactation is the fact that the 
intercellular areas where the cells contained the 
largest amount of fat w ere poor in this substance 
Also the fibroblast is not possessed inth e\cn 
moderate phagocstic power So little fat i> pres 
ent in these areas that it could easily be derived 
from the lipoblasts which have undergone disin 
tegraiion The presence of the extranucleobr 
granules and fat globules corroborates to a cer 
tain extent, the statement made by Jordan and 
Kindred that fat globules are form^ within the 
cells coalesce, and appear as large fat bodies m 
the cytoplasm 

SDUUARX AND CONCLUSIONS 

I Vn unusual case of a liposarcoma is reported 
T he tumor was located in the mammary gland and 
occurred during the period of lactation in a woman 
41 vears of age 


2 The neoplasm is unusually malignant m a 
lactating breast, both locally and by means of 
metastases 

3 Additional evidence is submitted to the 
theory that theembryonicfat cell is derived from 
the undifferentiated mesenchymal cell 

4 Malignant tumors of the breast occumng 
during lactation are usually very difficult to 
diagnose and radical surgical treatment must be 
mstituted early to obtain satisfactory results 

5 Although a considerable amount of the 
mammary gland was replaced by the tumors, the 
function of secreting milk was still maintained 

6 Sarcoma of the mammary gland occurs in 2 
to 3 per cent of all tumors of the breast but m no 
instance has there been any case of liposarcoma of 
the breast which could be found in the literature 
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SACROCOCCYGEAL TERATOJIATA WITH MALIGNANT DEGENERATION 
IN CHILDHOOD 
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T eratology embodies wide ranges of 
thought and commands a tremendous amount 
of space in medical literature It is especiallj 
fertile in the wious theories of causation and the 
vanetj of morphological structures and combma 
lions observed We shall limit our discussion to 
the teratomata of sacrococcjgeal tjpe that have 
undergone malignant degeneration in infancy and 
childhood 

REPORT OF CASE 

0 S ( 8719} a white male child 7 jears and 11 months 
of age was admitted to the Post Graduate ffospiul on 
September 37 19 8 The familial and past histories were 
entirely negative The child weighed 6 pounds 4 ounces 
at birth and the labor was normal 
The chief complaint was that a months prior to admis 
sioo to the hospital two hard lumps about the size of wal 
nuta were noted in the right gluteal region A few days 
prior to this the child fell a distance of three steps landing 
ina sittingposition 

Two weeks later 1 e 6 weeks prior to admission the 
parents noticed the stools to be ribbon shaped on defxca 
lion or as they termed it shaped Uke tooth paste coming 
from a tube At this time the child when at stool would 
lean toward the left due to the progressively enlarging 
masses in the right buttocks These symptoms persisted 
unul admission to the hospital The child s general con 
diticm was good The head neck andthorae including the 
heart and lungs were essentially negative The abdomen 
wasslighti) distended Thelivercould befeltdippingdown 
a breadth of a finger and a half below the right costal 
margin The entire abdomen on palpation gave a doughv 
feel There was a sensation of shotty nodular masses in 
both lower quadrants In each inguinal region a large 
stony hard movable gland about 3 centimeters in diam 
eler couldbcfelt Thegenitahawerenegative 
In the tight gluteal region there was a noticeable pro 
tuberawce making the buttocks asymmetiical and ptav 
iically obliteraUng the right gluteal fold The skin over 
this region was tense but not adherent to the deeper stnic 
tures Beginning at the level of the anus was a hard mfil 
trated mass about the size of a large orange It was slightly 
mjvable and not tender or fluctuant At the upper left 
portion of this mass there were superimposed two smaller 
masses almond sized and shaped and they were bard and 
moved freely over the surface of the deeper lying larger 
mass The masses did not move in synchrony with mo(Mn 
of the right thigh About 5 centimeters above the gnus 
was a small hole leading in toward the pine The anus 
admitted the etamining linger easily but almost immedi 
ately there was encountered a hard mass on the nght side 
encroaching markedly on the rectum pushing thtsviscus 
to the left subsequently leaving very little lumen The 
mass was smooth and there was no pain on evanunation 
nor was there any rectal bleeding following it \11 of the 
t'ficTcs were present and hyperactiv eeveept the n^t 
Achilles which was absent No pathological reflexes were 
elicited \ tentative diagnosis of a teratoma that had 
undeigone malignant degeneration was made 


On the first hospital day the blood count was led blood 
cells 4330000 hxmoglobm 78percent white blood cells 
10 00 with S3 per cent polymorphonuclear leucocytes and 
47 per cent lymphocy tes The urmc was negative The 
Stool showed a large amount of blood on chemical evamina 
lion The TSassermann test was negative 

On the third hospital day an \ ray eramination of the 
chest for possible metastases was negative A roentgeno 
gramof the lumbar spine rev ealed what may be a dev elop 
mental defect in the last sacral segment and a sacrococcy geal 
area with a tumefaction of the soft structures over and 
below this area suggesting the likelihood of a spina bifida 
On the fourth hospital day the mass m the right gluteal 
region had grown to twice the size on admission and where 
as heretofore the examining finger on rectal CTaminalion 
had been easily admitted it now was admitted with diffi 
culty The rapid growth corobmed with a slight rise in 
temperature (100 degrees) and a leucocyte count of 13 100 
with 7 percent polymorphonuclear leucocytes and zSper 
cent lymphocytes made some of the attending physicians 
temporarily at least consider the possibility of an abscess 
On ihesLtth hospital day Dr Stewart aspirated the sinus 
opening 10 the irndhae just above the acus and obtained 
no pus or fluid He did a biopsy on the inguinal glands on 
both sides the subsequent pathological diagnosis of which 
was metastatic papillary adenocarcinoma 
PalMo i^el report by Dr UardU Cook Gross Five 
irregglat ragged soft hxmorrhagic portions of lymph 
nodes replaced by tumor tissue mucinous and necrotic in 
character measuring respictively ss by so by 13 milli 
meters zo by 18 by la imllimelers 19 by 16 by 10 milii 
meters 14 by u by ta millimeters and 15 by 14 by 6 
millimeters On section they are very friable soft and 
hxmorihagic Microscopic The lymph node is entirely 
destroyed by an ettraordmanly vascular mfiJlralmg new 
growth composed of epithelial like cells arranged for the 
most part m the form of irregular branching papillx Occa 
sionally the cells ate columnar in form and produce gland 
tike tubules Mitotic figures are focally frequent Sections 
from theskin show a communicating sinus lined with gran 
Illation tissue infiltrated with vanous forms of wandering 
cells including foreign body giant cells Sections from this 
region show no involvement by the tumor growth Diag 
nosis Papillary adenocarcinoma metastatic Note Judg 
ing from the clinical history it is possible that the primary 
tumor will show raultiplc cell difietentiation and prov e to 
be essentially a teratoma 

la view of the diagnosis and the fact that the mass was 
becoming larger and encroaching more and more on the 
tectum thus making obstruction subse luentiy inevitable 
Dr htewart performed a colostomy on the thirteenth bos 
pital day 

On the fifteenth ho pital day a transfusnn of 400 cubic 
wntimetersof whole blood was gi\ en by the Unger method 
The patient received routine care and in adiition was 
placed in a tub of warm water foe to minutes daily at the 
timetbecolostomv dressing waschanged Theglutealmass 
remamed approximately the same size 
On the twenty third hospital day \ ray therapy to the 
abdomen and gluteal region was instituted subsequent 
tMtwats Ming given on the twenty fourth and twenty 
mtnbospitaldays ^ 
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Oalhetwentj fourth hospital dav the srhite blood count 
v.as iJ 750 with 77 per cent pQl>morphonuclear leucocytes 
and li percent Ij-mphocytes while on the foDowtoi^day it 
was 3 000 with 71 per cent pol)Tnorphonucfear feucootes 
and 9 per cent lymphootes showing plainly the e^u 
of the roentffen therapy The patient spent the better 
portion of each moreing on the roof getting the bene6t of 
the aun a raj s through a \ Jta glass soJarrum Followiag 
the N ray therapv the gluteal mass beume progressixelr 
Smaller until on the thirty' fourth ha<piul day the eTamio 
mg finger on performing a rectal esammation could again 
be introduced without diflicultv 
On the forty hrst ho<piUl day and subsequently there 
was marked abdominal distention 
On the forty second hospital day the blood count was 
red blood cell* tQooooo white blood cells 7600 of which 
74 per cent were ^lytnorphonuclear leucocytes and per 
cent lymphocytes with one eosinophile The bxmogtobio 
was 70 per cent and the blood calcium 11 r 
On the forty sixth ho pital day on aMominal examina 
tiom a mass could be felt in the right lower abdominal 
quadrant following the ascending colon It was superAcul 
and apparently about (he sue of an orange Tlie abdomen 
was markedly distended and presented on its surface a net 
work of engorged leins The gluteal mass had <0 dinua 
ished in size that on rectal examination it was barely dis- 
cernible \ blood count res ealed 0 too white Mood cells 
of which tj7 per cent were polymorphonuclear leucocytes 
and ii per cent lymphocytes The bxmoglohio was 8 7 
(Newcomer) hrom this time on the child became progres 
snelv weaker the abdomen at the same time becoming 
more distended He complained of diffuse abdominal pain 
On the sixtieth hospital day an \ ray him taken of the 
chest for possible metastases was negative 
On the sixty hrst ho pital day a stool exammation re 
sealed a large amount of blood From this tune on the 
stools saned in color from a brown to a frank, black. 

On the ixtj 'e'enthho pitaldaj theredbloodcellcount 
was 450 000 with a h*mogIobin of 4O per cent The child 
became pcogtessnely more emaciated and weaker and on 
the se\ ent) fourth ho pital day a transfusion ol 300 cubic 
cenlimeCersof whole blood wasg^en by the Unger method 
Tenseness and enlargement of the abdomen ui contra 
di unction to the marked emaciauon of the otber parts 
of the body became more pronounced Large qoanuties 
of blood were lost in the stool and the abdominal seins be 
came more engorged 

On the mnetieth hospital day the chUd began tomitins 
parts or aU of each feeding this persistinj. unul death 


flic “'’Hy fifth hospital daj the blood count wis 
ledWoodcelU 3 7^0000 white blood cells , 400 ofshich 
70 P^* cent were polymorphonuclear leucocytes and joper 
cent fympbocy tes and the hrmoglobin was 6a per ttni 
The child became pro(.ressi\ely weaker and died on the one 
hundred and eighth hospital dav at the age of 1 y rarsand 
3 months 

iHfaptyre^rl CnJssattfopsj ifndings fftrfy 1 (iitof 
an extremely emaciated white mile child 3I4 vears gi 
centimeters long slightly icteric Pupils are regular e-jml 
and markedly dilated 7 j imllira ters in diam ter The 
sapeitcai lymph nodes — suprackucular ariDarj andifi 
guinal — are palpable about the sue of a split p 3 There 
are old xenipuncture marks m both cubital fjssi The 
abdomen t. markedly protuberant On the lower thorn 
and upper abdomen are seieral dilared superfiria! lenules 
Slightly aboxeand parallel to each Pouparts ligament is a 
fine linear scar nght a j centimeters loa” lift 4 cenii 
meters In left lower quadrant is an old patent colostomy 
watb (no openings the whole mea urng 5 by 3 bv r centi 
meters Posteriorly at the lex el of the hrst lumbar xerte 
bial spuious process is a right paramedian shallow decub- 
itus ulcer 9 tniUimeters m its widest diameter In the 
intcrgluteal fold 3 3 centuneters from the anus 1 S linear 
scat I j centimeters long at the superior end of which is 
a noticeable dimpling Both lower extremities up to the 
crest of the ilium show marked pitting trdema The kiv 
turn IS liLewi t moderately cedenutous there i> a sii hi 
right hydrocele 

The primary incision extended from the supra'ternal 
notch to the ix-mpby sis pubi> The paoniculus adipoius 
oxerchestisrepreseniedby axery thin <ed«risiou grax 
ishli sue inlh/»w5iral) fatty lobiilwinit Thedomeoflhe 
diaphragm reaches the third nb on the fight the fourth on 
the lelt 

No free fluid i» found in the chest The inferopostenar 
portion of fight lower lobe is dark red and soro whst 
odematous Np gross areas ol consolidation are oh txed 
The postero inferior edge of thi lobe contains a gran n 
firm xerv cellular metistatic nodule a by 1 3 bx i tenli 

meters There are hxe other smaller injected nodules * at 

lered here and there in thi lobe subpleursfJy Kaslhee 
large nodule 1 4 by 1 by 0 s centimtltrs i* P es-nt t"* 
antero infenoredgeof the left lower lobe andissurrouHxo 
by a Ihm sone of hxmorrhage The pericardial sac con 
Cams a little clear straw colored fluid The heart oi'isutts 
5 by 4 by 3 centimeters The foramen ox ale i> patent No 
other abnonnalities are found , 

The abdomen contains about oo cubic centimeters 01 
sangumolent fluid non flaky but the xi ccral and punetii 
pentoneum ts smooth and glossy The laternil inguinal 
nogs arc closed The gastro intestinal tract shows noin 
ing remarkaWe grossly except that the colostomy openin s 
haxe been made iz centimeters from the anal sphincter 
The appendjx 15 gro'.sly QOnnal j by o 4 centimeters Jie 
lixer 4 by I, by 10 centimeters and weighinfi iogrimt 
occupies most of the abdominal cu' ity extending 1 z cen ' 
mtUTS below the cosUl border in the right anterior axillary 

tine 9 centimeters m mrlJiDC and 4 ccntizD ters m . 
anterior axillary Ime Its surface 11 roughlx nidular -i 
to numerous single and tonHomerate \ cry cellular i-u 1 
ol tumor ti 'ue gray xeliowxsh pr«'' •” , 
without small specks of haemorrhages into their subs 
The largest single nodule measures 1 , centimeters in uu 
eter The surrounding compressed liver P?tx'’‘^hym 
eitherdarhied yellow or green id cobr so that the 
organ presents a xariegaled intermixture ol colors 
gall bladder IS smaU being filled with about j cubic 
metei>of dear amber bile The bile ducts are patent * «« 
spleen 8 S J by z j centuneters weighing 4’ grams 
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grayish purple in color and soft The trabeculae are promi 
nent The malpighian bodies are not cMdent The left 
kidney is wholly absent The right kidnev 9 l>y 5 S 4 
centimeters shows well defined fetal lobulations after the 
capsule has been stripped easily On section the renal jicl 
MS contains much irregular sandy crumbly sediment Its 
mucosa is but slightly injected The ureter is not dilated 
although the ureteral opening into the bladder is occluded 
by a small grayish calculus The left corresponding open 
mg IS absent Betw een the saccQCQC>.y geal bone* and the 
rectum and strongly adherent to both is a yelbwish 'er> 
fibrous mass 3 5 by S by d centimeters containing seteral 
pea sized discrete gray nodules of tumor tissue The 
rectal wall and mucosa are not imoKcd by this growth 
There is no thrombosis of the iliac t essels TTie mesenteric 
and retroperitoneal lymph nodes are soft gray ami mens 
ure not more than 7 millimeters in their long diameters 
\natomical diagnosis sacrococc'geal carcinomatous 
teratoma with metastases to Iner lungs and inguinal 
nodes Aplasia of left kidney Status post-colostomy 
ificroscapic fnjiiifs Thymus little lymphoid tissue is 
seen The llassal s b^ies are large There » marked fibro 
SIS The muscle heart fibers are uniform in sue There is 
distinct strulion e\erywhere Sections of the lung show 
some bronchi with hemorrhage and exfoliated epithelium 
Most of the air spaces are air containing Some of the lung 
sections show an irregular epithelial growth that shows 
glandular structure exerywhere The cells m (he stained 
preparation are partly dark and small Others are rather 
pale and large There is also a great Aanety in the nuclei 
borne of them are small and dark others are vesicular 
Sections of li\ er show v ery marked fatty changes There 
are only dark stained trabecuLs along thopenporul spaces 
Li'er cells are large pale and foamv Ifteguhr areas of 
liter tissue are replaced by epithelial growth which is 
glandular in arrangement The cells are cuboidal and have 
large vesicular nuclei There arc very numerous mitotic 
figures Sections of the kidney show well preserved struc 
ture The epithelial cells of the tubules are somewhat 
swollen There are no glomerular changes seen Sections 
of stnill iiwtstme show congestion of the submucous v«s 
seU Section of the sacrococcygeal tumor shows a great 
variety of tissues These are derived apparently from all 
three germ layers There is stnated muscle as well as 
ciivAagtwous tissue also a great deal of embryonic fatty 
baue where the pale fat cells have almost central nuclei 
There are also irregular areas with large pile cells with 
Vesicular nuclei and small nucleoli These are c'lftntly 
ueeve cells Most of the section is taken op by a malig 
nant epithebal growth very unditlerentiateil The ongin 
of these cells is obscure as they do not rcsemWe any mature 
cells They are cuboidal dark stained and show numerous 
mitotic hgurcs The glandular arrangement iseverv where 
Well preserved 

\utopsy diagnosis sacrococcygeal carcinomatous tera 
toma wuh metastases to liver lung and inguinal nodes 
aplasia of left kidney status post colostomy 

Teratomata are not uncommon and mas occur 
'tnvwhere in the both the sacrococcvgcal and 
anorectal regions being the most frequent sites (6) 
For a discussion as to etiology and expenmentol 
®g> on the subject the reader is referred to 
Cosaeus s excellent paper 

That teratomata of the sacrococcygeal and 
iinorectal regions show a tendency to undergo 
hj^ihgnant changes and that w hen this occurs in 
children the phenomena are fulminating is con 



Fig Drawing showing pathological condition found 
At autopsy 


ceded by the profession This is borne out by 
Gant yyho says that ‘ teratomata of the sacro 
coccygeal and rectal regions show a tendency to 
undergo cancerous degeneration unless eyacuated 
or remoyed early ’ asyyell as MacCaWum (7) 'who 
yy riles It is of interest here as an example of the 
toninbulory causes of tumor groyy th to recall the 
fact that maligrrant tumors frequently develop 
from one tissue of a teratomatous growth and 
metastasize alone, although m the absence of this 
<peci6c change such teraloniala are berwgn ’ 
This of course is true However, our search of 
the literature gives a different impression, as only 
4 cases of sacrococcygeal teratoma which had 
undergone malignant degeneration in childhood 
were reported and only two of those were 
pathologically above reproach In the two others 
the pathologisu were satisfied m saynng that the 
tissue suggested carcinoma These cases will 
be described m detail m the end of this article 
The chief complaint is usually that of a tumor 
seen or fell or of constipation, the latter varying 
from the simple type of that m w hich the patient 
infiequenllv passes ribbon like stools due to the 
distortion of the rectal luiren from encroachment 
of the neoplasm asm our case Occasionally the 
mass may be situated in such a manner or be of 
such a size as to present the syndrome of mtes 
Unal obstruction as was the case in Sawday s re 
port and which would have been inevitable in our 
case had a colostomy not been done 
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The degree of s>mptoinatolog> is widelj \aii 
able (Gant) as the tumormaj be singleor multiple 
small or large, unilocular or mullilocular, it maj 
have thick or thin capsule, be located extra 
rectall>, in the bon el, upon the surface of the 
sacrum or coccj'x or between the anus and sacral 
tip, maj be round, lobulated or pedunculated, or 
exist as sinuses or as simple dermoid cvsts situ 
ated posteriorly in the median line or sacrococ- 
cygeal crease 

If these tumors be considered as congenital 
anomabes as most authors do consider them, an 
accompanying anomaly should be searched for 
and ruled out Our case had an accompanying 
spina bifida The importance of finding a second 
ary congenital anomaly accompanying an obvi 
ous one IS made clear by De Sanctis and Craig 
The treatment is radical surgery , the tumor be- 
ing removed e« vtasse whenever possible If there 
be metastases palliative treatments by \ ray or 
radium are used and complications such as in- 
testinal obstruction are treated by palliative 
measures as they present themselves 
The prognosis when malignancy has ensued is 
practically fatal but if every teratoma is con 
sidered a potential mabgnancy with a fatal out 
look and removed whenever possible prophy 
lactically the sparse number of these pituul cases 
will be still further reduced 
The other pathologically undisputed cases of 
malignant teratomata (sacrococcygeal) in chil 
dren were the first of i cases reported bv 
riejcher and Waring and one reported by Pan 
dali, Forsvth and Stewart 
Fletcher and \\ armg s case w as a boy 3 v ears 
of age in whom a tumor about y inches in diam 
eter w as found on the left side by rectal examina 
lion It projected and pushed the rectum forward 
The growth together with the rectum was re 
moved The child was re admitted in 2 months 
with extensive mtrapelvac recurrence and en 
larged lumbar and inguinal nodes The child died 
31^ months after operation The masswas partly 
solid and partlv cy stic and lay immediately under 
the skin, which was not involved The soft solid 
poriion was found to be adenocarcinoma, the 
recurrence m the nodes hav mg the same structure 
The ca«« of Pandah Forsyth and Stewart (8) 
was almost similar pathologically The patient 
wasa izmonths malemfant Thechiefcomplaints 
were retention of urine which could not be re 
heved b\ a catheter and difiiculty m deficcation 
On rectal examination half an inch above the 
anus a lobulated sweUmg about one mch in 
diameter, could be felt postenorh It pushed the 
rectum forward After enucleauon of this mass. 


the child died and no autopsy was obtainable 
Refernng to the pathological examination of the 
mass they go on to say that microscopically the 
bulk of the tissue is of two kinds corresponding 
m the mam to the two varieties seen by the naked 
eye The firm portions, in which small cysts he 
are teratomatous the soft friable parts of the c) st 
wall are composed of intracystic papillary adeno- 
carcinomatous tissue, showing all stages of (ran 
sition from the aforementioned simple villous 
papillomata to frankly malignant tissue 
The two other cases were as follows A “sacro- 
teratoma” described by Leopold and Phillips 
from a stillborn child had a complex structure It 
was s 6 by 28 inches and contained bone carti 
lage, fat muscle, fibrous tissue, lung digesme 
tract, retinal pigment, and glandular tissue One 
area suggested carcinomatous change 

Sawday s case was a boy 4 years and s months 
of age showing partial intestinal obstruction due 
10 a post rectal teratoma As m our case, on 
rectal examination the pelvis was found to he 
filled with a hard mass lying behind and some 
what to the left of the rectum An exploratorv 
laparotomy showed a retroperitoneal mass Bi 
opsy showed a remarkable new growth consist 
ing of a mass of tissue which, on close inspection, 
was seen to be made up of small papillary out 
growths of fibrous stroma cov ered with epithelium 
of an elementary typo R is practically ce Mn 
that this IS part of a teratoma WTiat the tissue 
IS It IS impossible to say It is too slightly differ 
entiaied to have a special function or nane tms 
may be the mam element of us malignancy which 
is evidently of a high order If the entire ab« 
rant mass could be examined, there is bttle doubt 
that other tissues would be discovered though 
in thecaseof a malignant overgrowth of teratora 
atous tissue it is quite usual for one type to 
become considerably more increased than the 
remainder The child died 1 7 dai s later and on 
autopsy the tumor showed various issues m 
eluding muscular, nervous, and epith'^hal cells a 
m a primitive stale of development There 
cartilage and a calcified area in the section rte 
proceeds to say It would appear to be a matter 
of doubt whether this tumor was highly maUg 
nant or benign Some of the sections ^ 

former but several cases have been described 1 
which similar tumors have eluded discovery unu 
fairly late m life 

SniinRt t.VD COSCLLSIONS 
I A case of malignant degeneration of a sacro- 
coccygeal teratoma occurring in childhood is here 
in reported 
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2 Tbs phenomenon is not so common as is 
generaUj thought or else the cases are not re 
ported in the literature as the> should be 

3 E\eij sacrococcvgeal teratoma in childhood 
should be considered a potential malignancj and 
prophjlacticallv ereised whenever possible 
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THE BIFURCATION OPERATION 
Indications, Technique, and Results 
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I N 1919 Lorenz published an operative pro 
cedure on the hip to v,hich he applied the 
descriptive teiTO ‘ tifurcation ’ la Ihisoper 
ation the upper end of the femur is converted bj 
osleotomj mto a two pronged fork The medial 
prong of this fork rests against the acetabular area 
of the pelvis, and serves as a new weight bearing 
head The lateral prong of the fork contains the 
trochanteric portion of the femur and serves as a 
muscle lever through which the evtremitj is 
eventuall} activated 

This procedure was first recommended for use 
m irreducible congenital dislocations of the hip, 
and also m cases of unuiuled fracture of the neck 
of the femur Upon first glance the operation 
seems grossly irrational and ua anatomical andtt 
has been quite generallj condemned upon these 
grounds However, the striking results of the 
procedure have gradually been breaking down 
this once uncompronu»ingopMsilion, and it is now 
being more wiaelj accepted as an outstaning 
contnbution to the surgery of the hip pint 
Smce the operation was first proposed, there 
has been a gradual widening of the indications for 
its emplojDient, and we now recognize its value 
m a wide V 3 net> of condiuons aflecting the hip 
The operation is, upon close analysis neither 
illogical nor un anatomical, but is based upon 
solid anatomical and surgical considerations 
Used m conditions in which there is a disorganiza 
tion of the hip joint the operation aims to create 
a stabile, mobile and painless joint not bj at 
tempting a plastic duplication of a normal joint, 
but b> constructing a neo arthrosis, which will 
support the body upon a solid unbroken femoral 
shaft m such a manner as to evciude the patbo 
logical area from weight bearing 

The logic of the operation can best be aj^re 
dated b} considenng the indications for rls use 
and the manner m w^ch the bifurcation achieves 
results m each case Bneflj stated, the operation 
is indicated in conditions m which there is m 
stabiht} of the hip joint b> virtue of irreducible 
dislocation, ununued fracture or a disorganizing 
or inflammatorj process In all of the conditions 
which will be specificallj mentioned below the 
outstanding mdication for the operaUon is pain 
The mdicauons can be considered under three 
headings fi) dislocations of the hip iraumauc 


coi^enital, or pathological, (a) ununited fractures 
of the neck of the femur and alhed conditions 
and (j) mfiammaCorj processes involving the hip 
jomt 

/ Dislocations of Ihe hip Under the first head 
ing (Fig i) we must include irreducible congenital 
distocabons of the hip, pathological disloations 
of the hip and irreducible traumatic dislocations 
Id all of these cases the mechanical insufficiency 
of the hip IS based upon s imil ar anatomical con 
ditions The body is deputed of direct support 
through a total absence of contact between the 
pefvis and the femur The body is slung upon the 
pelvntrocbantenc muscles and the stretched cap- 
sular and ligamentous structures of the hip By 
reason 0/ the absence 0/ unbroken osseous sup- 
port the patient exhibits telescoping movement 
of the femoral shaft and the Trendelenburg sign, 
that is sagging of the pelvic basin upon bearing 
weight on the pathological hip The musculo* 
ligaraentous sling which bears the thrust of the 
body weight becomes stretched and fatigued and 
eventually a tram of painful manifestatioM de 
velop ttbch complete the incapaalation of the 
patient 

In ail such conditions the bifurcation reheies 
the mechamcal factors which cause the disability 
The shaft of the femur is osteotomued in an 
oblique direction at the level of the acetabulum 
and the upper, pomted end of the distal fragment is 
thrust into the acetabulum invagmating befom it 
the capsular structures which intenene The 
trochantenc fragment of the femur umtes with 
the shaft and constitutes the second 
the fork which completes neoarthrosis The 
body weight is supported on tie unbroken femoml 

shaft The capsule which mtervenes between the 

upper end of the shaft and the acetabulum, pre 
vents a union between pelvis and femur and in 
sines motion The muscles attached to the 
greater and lesser trochanters remain attached to 
the same structures, and through them the shall 
IS acuvated. Thus the body has gamed support 
at Its normal pomt of support the aceUbuium 
telescoping movement of the femur cannot 
the muscles and ligaments are relieved of uie 
straw of supporting the body weight iheTrenoe 
lenburg sign disappears and painless motion an 
locomotion are secured 
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2 Unttmled fraclures of the neck of the femur 
and allied conditions Under this heading, the 
bifurcation is applied to conditions in v, hich there 
IS a disturbance of the mechanical mtegntj of the 
hip, due to a severance of the continuity of the 
neck of the femur (Fig 2) In addition to frac 
tures of the neck, such conditions as complete 
epiphjseol>sis and cora vara luxans are included 
In the latter condition, the coxa v ara is of such an 
extreme degree that under weight bearing a 
virtual subluxation of the hip occurs 
In these patients too the thrust of the bod\ 
weight falls upon the musculoligamentous struc 
tures surrounding the hip, and eventually pain, 
which in manj cases completelj incapacitates the 
patient, results In common w ith the dislocations, 
these patients exhibit telescoping movements of 
the femur and the Trendelenburg sign though to 
a lesser extent They differ from those of the first 
group. In that the acetabulum is occupied b> the 
head of the femur instead of being empty 
The operation in such conditions aims to ex 
elude the pathological cervical area from weight 
bearing and to re-establish an unbroken support 
for the bodj at the normal area of support, the 
acetabulum The femur is severed obliquely at 
the level of the lower margin of the head, and the 
two pronged conformation is csiabbshed, the 
medial prong resong directly under what may 
well be termed the chin of the head Here too 
the capsular structures of the joint intervene be 
tween the upper end of the shaft and the acetabu 
lar structures (Fig 2) The trochanteric prong 
becomes the activating muscle lever, and the body 
weight IS supported at the acetabulum by an un 
broken shaft of the femur Motion is insured by 
virtue of capsular interposition, and all the tele 
scoping movement of the femur is overcome The 
pathological neck is, as it were, shunted out of 
function, and painless motion, locomotion, and 
weight bearing are secured 
3 Inflammatory processes tmoking the hip 
joint Here we have a wide, and it must said a 
growing group of indications for the bifurcation 
Perhaps m this categorj these indications are not 
quite so clear cut and each case must be con 
sidered from all aspects In general we can sav 
that the bifurcation can be recommended m 
painful conditions of an inflammatory nature m 
which an exclusion of the pathological joint from 
weight bearing is deemed advisable In addition 
to these cases, are those with inflammatory con 
ditiona which endanger the stability of the hin 
joint by disorganizing lU constituent parts Tte 
inflammatory conditions which have b«n con 
sidtrcd in special ca«es as being subject to 
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V“ as appuea 10 congenital trau 

malic or patholopcal dislocations et the hip and to all 
other cases ID which Ihe acetabulum is empty It will be 
noted that the osteotomy is entirely extracapsular and that 
‘he “psule intervenes between the 
u^r end of the distal fragment and the aceUbulum 
Ine arrows indicate the level and the line of osteotomi in 
each case I represents the osteotomy as modified by Hass 


araclioralion by means of the bifurcation are 
if fi. u arthrit^ deformans, (b) tuberculosis 
of the hip and (c) Charcot’s disease of the hin 
In all of these cases the object of the operation 
SidTlo ro ^tiw area from fll^iction. 

SJt ^ ‘^°“eh the femoral 

shaft by means of the bifurcation It must be 

be°” 

>”“1 be modified 

'hf, operation le altered somi 
boJl’m ‘“taliility and painful mamfeata 
‘“"a arucular 

^thology.and therefore, to relieve the pain the 

Sm r ‘I’e previously considered 

SSdifw 'j 5' “I’P" 'O'* o' 'oner frag 
ment Is dislocated directlj into the articular arei 
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Fin Dugeams iUusCralio^ (b« u5« of tbo btfuKatioa asappbrdto caks fallus 
m group a I e unututwi fracturea of th« neci of ibe feoiur aad allied condi 
tiona ’Sole thatm all of thesecasea the upper end of the lower fragment it displaced 
difeciJ> under the chin of the femoral head and that the capsule inter,eaet 
between the upper end of the distal fragment and the head The arrowt indicate 
the lei el and the Use of osteotonv m each ca«e 


In cases tvith mtra articular patholo^, such a 
procedure would fail to achiete residts, as the 
pathological area would continue to bear weight 
and therefore continue to cause pam If the dis 
placement in these cases is made not mto the 
acetabular area but rather just below the nm of 
the acetabulum on the bod> of the ischium then 
the joint area is shunted out of its weight bcanng 
function and the stresses falling through the neo 
arthrosis are painlessU borne This changed dis 
placement is illustrated m Figure ^ 

In cases ol arthniis delormans pain la to be 
considered the outstanding indication for the 
operation transferring the weight bcarmg 
function from the pathological head to the neo 
arthrosis produced b^ the operation we can 
definitelj alle\iate the pain, while we can preser\e 
to a large extent the motion of the hip 
In tuberculosis of the hip the operation mas be 
considered m those cases m which there is wander 
HIT ol the acetabulum with destruction of the 
acetabular capital area In these cases, as ex 
plained abo%e, the atm is to lodge the upper end 


of the distal fragment directh under the nm of 
the acetabulum It is still a question among 
those who have had experience with the opera 
Uon as to whether earh intenenlion in a tuber 
culous hip might bv throwing the pathological 
area out of function cause a recession of the 
disease 

In cases of Charcot hip the operation can be 
used with considerable circumspection Here too 
the hip Is stabilized bv means of the bifurcation 
although the question mil alwavs anse as to the 
poasibibu ol the failure o! union between the 
trochanteric fragment and the shaft If this union 
should fail the operation will be a failure from the 
standpoint of both stabilitv and function 
THE OPER-VTION 

The site of election for Che osteotomj is deter 
mined from the \ raj picture the distance being 
measured from the tip of the great trochanter and 
It IS well to bend a flexible probe to indicate both 
the level and the direction of osteotomv to sene 
as a guide at the time of operation 
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Fig 3 The IxfurcaUon aeinphed locasesot inflamnutwn idvoIvidc the hm loint 
In these cases the upper end of tbelower fragment udisplaced against the lower ace 
^ukr margin so that the pathological acetabular region receues none of the thrust 
The arrows indicate the le\ el and direction of osteotomy in each ease 


The patient is placed on the sound side with the 
pathological bp slightly flexed, and a looselv 
packed sand bag is placed between the tbghs An 
incision IS made from a point i inch above the tip 
of the great trochanter downward over the latcri 
«pect of the femur for a distance of 6 inches The 
fascia lata is inased along lbs line and the 
muscles are divided bluntly m the line of their 
fibers, thus exposing the femur Lane retractors 
are placed under the femur thus elevating it «i the 
wound and protecting the deeper structures from 
injur> The site of osteotomy is determmed b\ 
means of the previouslj sterilued bent probe, and 
at the site of election a smooth oblique ostcotomv 
of the femur is performed The line of tbs 
osteotomv should run upward and inward toward 
the acetabulum and should dmde the femur so 
tbit most of the lesMr trochanter remains with 
the upper fragment This is imporUnt because 
m the bifurcated bp the trochanteric fragment 
serves as a muscle lever and should contain the 
attachment of the iliopsoas muscle After the 
femur has been divaded the osteotome is held in 
place and the lower fragment is abducted bj the 


^istant or preferably bj the operator, because 
IS the most important step of the operation 
U^n abduction the divided extremitv of the shaft 
slides along the osteotome blade, and dislocates 
inward toward the acetabulum The osteotome is 
posiuon of the pointed ex- 
yeim y of the shaft is verified and improved by 
Jptal inspection The tbgh is brought into 40 
degrees of flexion 
TWiUbnng the cut surface of the trochantenc 

theVecent 

union failed to 
to roughen the 

Sim ^ ‘f'stal frag 

K ^ osteotome, so that cbps of 

P°^f‘on of the Siaft 

provides a better stimulus 
firmer iff** certain and 

dElh no new technical 

T? The wound is closed 

m u>eni There is no necessilj for suturing or 
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nailing the two fragments together, as union be 
tneen these parts takes place mlhouf tius 
The tbgh is placed in a plaster spica bandage 
reaching from the nbs to the toes The thigh 
should be in full 40 degrees of abduction, 10 w 
grees of flcTion, and slight CTtemal rotation 
In cases m which the acetabulum is fairlj well 
formed and is not occupied b> the head, that j» in 
cases of congenital and pathological dislocation of 
the hip, Hass of 'V'lenna, modifies (he line of 
osteotomj His line of diwsion in these cases is 
performed with the apex at the le\el of the 
acetabulum and the line of osteotomj extending 
from this leiel in the coronal plane downward and 
posteriorly Upon abduction the cut sunaces of 
the two fragments remam in apposition and an 
angulation is formed which is placed m the 
acetabulum, and which functions as the weight 
bearing head (Fig 5) This method is perhaps 
somewhat more difficult to consummate and has 
as Its pnncinJe advantage a saving of a fen centi 
meters m the length of the extremitj It also 
gives a somewhat smoother weight beanng bead 
as an end result It is perhaps best m most cases, 
however to adhere to the original line of oblique 
osteotomv m the sagittal plane 


AyTER<aB£ 


The patient maj be permitted out of bed m the 
full cast m 3 weeks and allowed to walk with 
crutches At the end ol6 to 8 weeks the spica is 
shortened to the knee and weight beanng with 
crutches is continued At the end of 3 months the 
cast IS removed, and massage and exercises, 
particularly of the abductors of the thigh are 
given 


RESOtTS 

The bifurcation operation in properly selected 
cases jnelds surprising!) good functional and 
cosmetic results, although it should never be 
recommended purely upon a cosmetic indication 
as a certain amount of shortening always results 
The operation is designed pnmanly for the pur 
pose of re-estabhshiDg painless function After 
due time has been allowed for proper after treat 
mtnt we can expec that the cxtrenutj will 
function painlessly and that the mechanical 
capacity of the bp jomt for weight bearmg wiU be 
re-estabhshed The mobons of the bifurcated bp 
are for the most part surprisingly free of 

the bp can frequently be acconipli-ihed past a 
right M"le from full extension abduction can be 
expected to approximately 40 degrees Rotalmn 
of the bp, honevtr, n almost absolutely re 
stncted The shortening wbcb ensues as a result 
of the operation is not as great as might be ex 


pccted and is considerably masked by tie ab 
ducted position of the bp It will be evident from 
studying the diagrams and \ rays presented with 
tbs article that the upper level of the lower frag 
meat is displaced m most cases almost horuontally 
inward, and that the upward displacement is m 
most cases very slight The actual additional 
shortening amounts to considerably Jess than aij 
inch Jlost of the bps wbch are bifurated are 
m some degree of adduction contraction pnor to 
operation with a resultant apparent shortening 
due to tbs deformity The establishment 0! an 
abducted position of the tbgh will create an 
apparent lengthemng of the extremitv which will 
mask to a very considerable extent the moderate 
additional actual shortemng produced by the 
bifurcation 

The gait of the patient following operation b 
for the most part very satisfactory The pelvis On 
account of the abducted and shortened extremitv 
IS moderately tilted toward the patiological side 
but tbs can be overcome to a large extent bv a 
concealed raise in the shoe Since the bodv has 
regained a solid bonv support, the Trendelenburg 
sign disappears Rrogression up and down stain 
IS frequently possible in normal maimci In we 
more or less rare cases in wbch a bilateral bifutca 
tion is performed, if tare be taken to make the 
osteotomv at precisely symmetrical points, atv 
excellent cosmetic resull can be predicted 

The results in cases of elderly people with un 
umted fractures of the neck of the femur are sur 
pnsmgly gratifying The operative shock is 
negligible, the patient can, d necessary , be placed 
m ao upright position out of bed on an improvised 
stool made from a motorev cle saddle if hj^sutic 
pneumoma is feared At the end of 6 to 8 wew, 
when the cast is shortened to the knee th^ 
elderly patients can be up and about on emtebes 
With proper handling thcmottality in such cases 
e\eii in advanced v ea^ is suipnsingly low 


coiiPticvnoss 

There are very few untoward incidents which 
are hkeh to result from the bifurcation As 
been mentioned before xeo btic ^bixL is to be 
expected The loss of blood is minimal, and po t 
DpeTatiNC pain is rarely a senous complaint 
There is one comphcation wbcb can easily M 
si\oided The upper, pointed extremity ot tne 
femor^ -haft m most instances comw to re^ 
hrectlj beneath the femoral v essels m the 
ji.ir region Tbs fragment of the femur u dis- 
placed anlenorly may impinge upon or even 
^nceivably perforate these vessels bvtn a 
moderate impingement may seriously compro 
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the circulation in the extremity For this reason 
the operator must be sure not to displace tins 
fragment anteriorly This is avoided by flexing 
the thigh while it is being abducted, and placing 
the thigh in at least lo to 15 degrees of flexion m 
the final plaster bandage This will insure the 
integrity of the vascular supply of the extremity 
A second complication, which is perhaps more 
difficult to avoid, is that of non union between the 
shaft and the trochantenc fragment of the divnded 
femur This is an extremely rare occurrence, but 
at least one case has been called to my attention 
in which It has occuned Non union in these 
cases IS synonymous with failure as the femoral 
shaft then lacks the necessary muscular attach 
ments to insure useful motion and the stability 
of the displaced upper end of the shaft is extremely 
insecure Non union can be best avoided by m 
sunng good apposition between the trochanteric 
fragment and the shaft, and also by maintaining 
the primary plaster bandage intact for fully 6 to 8 
weeks before shortening to the knee In cases m 
which the cast is shortened too soon, there is 
danger that the thigh with the entire lower frag 
meat will rotate externally , completely dissolving 
contact between trochanter and shaft If non 
umon should occur, it is perhaps w iscst to attempt 
to secure union by exposing the trochantenc area, 
and pegging or screwing the trochanter to the 
lateral aspect of the shaft after both surfaces are 
freshened 


CASE REPORTS 

Casc t MissM II «ged(9y«an wai sdmiUed to the 
LeDov IIUl Hospital on the orthopedic service o( Dr Charles 
II Jaeger on April 4 19*5 with the diagnosis of uounit^ 
fracture of the neck of the femur The patient bad frac 
tured her femur a year prior to admission and had been 
treated in various New \ork hospitals usduding an 
orthopedic institution She was suffering from incessant 
pain day and night upon admission and walked only with 
the greatest difQculty She was emaciated and her general 
physical condiUon was poor On April ly in conyuncUon 
wth Dr Jaeger a bifurcation was performed upon the 
fractured eslremity The upper extremity of thesbalt was 
displaced directly below the head of the femur There was 
no postoperative shock and but little pam m fact this 
patient was almost immediately relieved from the intense 
pain which she had been enduring since hennyury Three 
weeks after the operation this patient walking with the 
aid of crutches was demonstrated before the Orthopedic 
Section of the New \otk Academy of Mriicine The east 
was shortened to the knee at the end of the suth week and 
removed j months after operation She was dwhaiged 
from the ho pital on July 26 walking with the aid of a 
cane The final X ray pictures showed that in the spica the 

E ilient bad lost a considerable amount of abduedon which 
ad been established at operation and in conseoaence 
there was some impairment of the expected motion id the 
bifurcated hip Upon last examination the pauent walked 
with a moderate limp with the pelvis tilted toward the 
pathological side but she used no crutch or cane The hip 


was absolutely painless and had been so since operation 
Only about 1 0 degrees of flexion and i o degrees of abduction 
were possible this Irniitatioo of motion being to a con 
siderable extent due to the failure to maintain the full ab 
ducted position of the lower fragment in the spica Pro 
gressKin up and down stairs was possible one step at a 
time In spite of the deficient motion the patient is highly 
pleased with the result 

C4SE a hf S schoolgirl aged to years was admitted 
to the Hospital for Joint Diseases, on the service of Dr 
Finkebtem on September 21 1925 with the diagnosis of 
chronic infectious arthntis of the right hip The disability 
started when patient was j yeaisold at which time she had 
severe pain m Ihehip yjmt She was treated m the Hospital 
for Joint Diseases A suppurative process was present in 
the hip which was dramed and the child was placed in 
traction and subsequently permitted to walk m a caliper 
brace At the time of the present admission the child 
walked with a marked nght hip Lmp with extreme lordosis 
There was a flexion contraction of the right hip of approxi 
mately 30 degrees The motions of the hip were painless 
and free except for the flexion contraction There was a 
shortening of 2>2 inches of the right lower extremity and 
marked atrophy The X ray examination showed destruc 
tion of the head and neck of the right femur with upward 
displacement of the trochanter The child was first treated 
for the flexwn contracUon of the nght hip On September 
24 i9»S a Soutter fasciotomy was performed on the right 
hip, and the flexion deformity was corrected The child was 
subsequently placed m traction and the shortening of the 
exti^ty was reduced as far as possible OnApnli 1926 
a bifuitttion operation was performed on the nght hip and 
up ID a plaster spica bandage in 40 
degrees of abduction and 10 degrees of flexion The spica 
wasremoved and deposition was venfied on May is and 
at dis time a short spica. utending to the knee was ap 
^ed and de patient was permitted to walk wid crutches 

th^hild was ^en the usual massage and abduction exer 
c^ At no ume dunng de postoperative treatment was 
there any considerable degree of pain or discomfort lA’hen 
® months after opera 
itfiT fecovered almost full functional use of 

pam utri .ooertit tow„d iht r.cht .id. bit stSd 

painful muscle spasm The \ nt* fiuIP 

ssrnmm 

ccessary to replace the original spica 
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on May ? due to a failure of the original plaster to set 
The usual bifurcation after treatment was used The<pica 
was shortened to the knee at the end of the sirth week fhe 
paUent was discharged from the hospital walki^ with 
crutches in a short plaster spica on July 7 There was do 
pam on weight bearing at this time After final remo\al of 
the spica this patient disappeared from observation and re 
celled absolutely no after care Appronmately q moolhs 
later she appeared in the dispensary of the ho pital walk 
ing without a cane or a crutch with a scarcely perceptible 
limp and reported that she had been absolutely free from 
pain since her discharge At the time of the last cTanuna 
tion approximately 18 months after operation the patient 
showed an almost normal range of motion ta the left hip 
except for a limitation of rotation There was a shortening 
of approximately three fourths of an inch of the left bwer 
extremity The patient walked unusually well and pro 
gression up and down stairs was consummated normally 
This patient it might be remarked was extremely over 
weight a condition which greatly added to the difiicullies 
of carrying out the procedure 

Case 4 Mrs A if housewife aged ^4 years was ad 
milled to the Hospital for Joint Di:>caseson the sen ice of 
Dr Finkelstem on October 4 igr6 with the diagnosis of 
unumtedfracture of the necLof the left femur Thepatieot 
sustained her injury 4 years prior to admission bv falling 
on the ice She received ttealraeot at her home for 6 weeks 
followed by 6 weeks of chiropractic treatment A year later 
she entered a New \otk hospital where an attempt was 
nude to secure union by cbsed reduction and traction 
without re ult Upon admission there was a shortening of 
lit inches of theleftlower extremity with elev-atiODOf the 
left great trochanter ^fotlQns of the left hip were re 
stncted in all direcCioib parciculacly in reference to al^ 
ducCion The patient walked with a decid^ left hip (imp 
with use of crutches 

Upon admission to the hospital the patient $ physical 
conaitioQ was not good An abdominal tumor mass was 
present in the right lumbar region This mass was diag 
no<ed as polycystic kidney In spite of her physical con 
dition a bifurcation was detennined upon after a prebmi 
nary period of traction to reduce the shortening and was 
performed with the assistance of Dr I S Tunick under 
nitrous oxide gas-oxygen ether anssthesu on November 4 
1916 The postoperative course was uneventful no opiates 
or sedatives were necessary The patient waspennitled to 
bear n eight in the full cast with crutches 3 w ee^ and t days 
after the operation Six weeks after operation the spica was 
removed and a short plaster spica extending to the knee 
was appU^ The patient was discharged on December 
22 1926 approximately 7 weeks after operation and 
massage and exercises were instituted At the last ezamma 
tion madeapproximatelyiyearafterdischarge shewatked 
without a crutch or a cane with a very slight lilt of the 
pelvis toward the left and with very Lttle limp Progression 
up and downstairs was normal The thigh could be actively 
and passively flexed to 90 degrees Rotation was limited 
The actual measurable shortenmg of the left lower ex 
tremity was i inch The patient has been free from pain 
since discharge from the ho pital 

Cases M S female aged 3b years was referred to 
orthopedic service of Dr Charles H Jaeger at the Lenox 
Hill Hospital by Dr Dewitt Stetten on March ii 19 7 
with the diagnosis of pathological luxation of the left jup 
The paUent had been treated in the Lenox Hill Ho pital lor 
suDDuraUv e arthnus of the left hip from April 26 rgas to 

Septembers 1925 Thesuppurauveprocessmvolvrfl^ 
head and neck of the femur and eventuaUy cau^a^ 
Mrouon of the entire area with a formauon of a broom 
^i7k femur and a shonenmg of the extremity amounting 


to seven eighths of an inch Subsequent to her disthir-e 
from the hospital after her initial illness she was treated in 
the orthopedic dispensary of the hospital by means of a 
tractwn cahper brace in order to overcome the eice«.ive 
shortening of the extremity On March 29 1927 with the 
assistance of Dr Jaeger a bifurcation was performed The 
osteotomy was made at the level of the acetabulum which 
»44 empty as there had been complete absorption of the 
head and neck Postoperativ e convalescence was unevent 
ful OnMayrj thechildwasdischar^mashortphster 
spica jnwhichsbewaspemitfedtowaJk The plaster 
totally removed at the end of the tenth week l\'hen bst 
seen the child walked with a moderate left hip limp which 
was well concealed by the clothing There was a shortening 
of aKiToximatelythreefourthsof anmch The\ lavfilms 
of this case show a tendency of the prong of the femur in the 
acetabulum to absorb It is too early to consider this a 
final result m this particular case although the present 
function IS excellent 

Case 6 Miss F B aged about 20 years diagnosis 
tuberculo isof the right hip Thispatientfromtheservice 
of Dr Leo Mayer Hospital for Joint Diseases bCoSn to 
limp 6 years ago She was treated by orthopedic sar’eons 
by means of a pbster-of Fans spica for 6 weeks by a long 
hip brace for 18 months and aher that a convalescent 
brace for 2 years The brace was then left off altogether 
Immediately prior to her fi»t visit she had been m Flondi 
where she had been taking the sun cure She felt well and 
had DO pain la the hip but bad some pam m the region of 
the koee Her parents reported that she had bmped quite 
markedlv dunog the year pnor to her first visit 

Examisaboo revealed a well developed pri foolin'' 
husky and strong There was no evidence of any general 
tuberculosis The patient walked with a marked liinp due 
toiastabilitvof (be right hip Shorteauigof :}/ inches was 
present id the right hip abduction was possible to 15 
degrees and there was oiminiabed power in the abductor 
muscles The \ ray picture showed marked absorption of 
the head of the femur with an upward excursion of thegreal 
troebaoter which was close to the pelvic wall 
There was con iderable discussion m regard to this caw 
The MTiilman reconstruction operation was recommended 

by a numberof consultants but a bifurcation operation was 

finally decided upon This was performed on Apru 0 
1927 at the Hospital for Joint Diseases by Dr 
assisted by the writer Va oblique osteotomy of the snail 
was done after the upper end of the femur was 
through a 6 inch incisioii The osteotomy was peflonned 
obliquely beginning inches below the up of the greater 
trochanter and exleoding upward and inward to a wmt 
just^lowthe trochanter minor Thelegwasabductedani 
the distal fragment dislocated so that the apex of the 
surface rested against the inferior surface of the 
liim The extremity was put up in a piaster spica i 4 
degrees abduction and 10 degrees of flexion The pati 
had a short penod of abdinunal pam after the Ofwrau 
She was permitted to be out of bed in the spica on 'uy u 
and the spica was removed at the end of 'Uy There » 
someswelfi^of ihenghtlegat this time ch, 

able to abduct the right leg with only sbgM X,. 

xralkedquite nicely with the use of crutches , 

discharge she made rapid progress learning to walh vnto 
very slight bmp and without exhibiting the Trendeleno rg 

**^^Urehr 191S she walked practJcallv without !^P 

The actual length of the left leg was 30 mches of “e ^ 
leg 27 inches Despite this shortening the apparent 
of the extremities owmg to the pelvic tut ^ 

motions of the right hip showed flexion free to 9° 
extension to 180 degrees abduction 1043 0^?"” 
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Fig 4 (left) Casea Pre-operative roentgenogram De 

stnictive arthritis of hip after infantile epiphysitis This 
hip esbibited no stabibty and should beclassedas a patho 
logical dislocation of the hip 

Fig 5 Case a Postoperative in plaster The outlines 
have been accentuated to demonstrate more clearly the 
tno pronged fork of the bifurcation fsote that the upper 
end of the distal fragment enters the acetabulum This is 
destined to serve as the weight beanng head of the femur 



to the neutral position There was about half of the normal 
rotation present 

Cask? Atrs L 0 aged 49 years This patient from the 
service of Dr Leo Ma>er developed tabes dorsalis j or 4 
>cars previously About aX months prior to admission 
she fell a sudden pain and slipping in her right hip She 
was treated with traction and a plaster-of Pans spica after 
which treatment she could walk fairly well but had pain 

Examination showed marked crepitations within the 
tight hip joint The extremity was swollen throughout and 
externally rotated The patient was unable to bear her 
wiiRhl upon the right leg \ ray examination of the tight 
hip showed a degenerative process withm the joint with dis 
location of the right hip and remnants of the head of the 
femur within the acetabulum A diagnosis of Charcot hip 
was made 


j ‘ ^ 


Fig 7 Case 3 The patient lying with the left thigh 
hj-perflexed in order to hx the pelvis is able fully to extend 
the bifurcated (right) thigh 


•W 

- 






Fig 8 Case j The patient l)ing with the kft thigh 
hvperflexod in order to fix the pclnj is able to Ilex the 
bifurcated (right) thigh to approximatcl> a nt,ht angle 


U- 

Fig 6 Cases Approxunatelv 3 years after operation 
This \ ray indicates the end result of the bifurcation It 
will be noted that the pointed weight beanns prong has 
been rounded off so that it forms a serviceable head The 
loint space of this neo arthrosis is clearly v isualized This 
hip IS stabile and mob Ic 

A bifurcation operation was done bv Dr Leo Mayer ot 
the UospitalloT Joint Diseases on September 16 njae An 
oblique oileotomy of the femur was performed the lemur 



Fig u Case 2 Photograph of the patient standing and 
baUnemg upon the n"ht extremity which has been oper 
aled upon by bifurcation ^ 
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, ^*^^4 rratIUTt of the neck of the left femur before operation 
1 he outline of the trochanter baa been retouched 

, . V 4 Retouched \ >aj showing the end result of a bifurcation per 

lormed for an unomted fracture of the neck of the femur Note that the head lies 
between the two prongs of Ibe fork The sharp short pron? is the ueight bearing 
portion and the trochanteric fragment is the muscle lever 


being sectioned in a line running mfdia)J> and upward i/ilo 
theles«er trochanter of the femur Thelowerfrazreent nas 
dislocated into the acetabulum and a plaster-of I ans pica 
»as applied with Ibe hip in degrees 0/ abductioit The 
postoperative convalescence nas uneventful Tbe plaster 
'as remov ed below the knee on October *8 and ibe patient 
nas able to it^lk with the assistance of one crutch fbe 
condition continued to improve and by Januarv 1918 sbe 
was walkinb snthout a crutch or a cane On Tebruary 9 
19 5 neasuremeiics revealed a a inch shortening of the 
right lower eatrenulj \eci\ « abduction was present to js 
degrees active fletian to degrees and passive flenon 
almost to 90 degrees were present ith a conpensauoD 
in the right shoe she walked veo nicely nithoob a slight 
liitm 

C\bE 8 yr \\ G aged jj years was admitted to the 
Lenox llill Ho pital Di pensao January 14 lO S com 
plaining of pain in the right hip and leg which had made it 
impossible for him to work The history dated back over 18 
years begmnmgwithanattackof sciatica for'hichhe 
'as treated by various measures ne pain coniinued m 
termittently and at times was so sev ere that he was unable 
to walk and tmally he was incapacitated completely He 
was referred to the Dispensary of Dr y^aller Bopp 

Examination revealed a well developed elderly white 
haired man who walked'ilhanghthip limp and with tbe 
aid 0/ a cane The ngbt hip was ettremely poinfu) on 
motion very marked muscle pasm was present ITieTc 
was no ankylosis \ ray pictures revealed an extreme 
osleo-arthnlis of the ngbf hip with some lendency toward 
sublusation 

The patient was operated on January 17 ig S on the 
serviceofDr CharJesH Jaegeraf iheLeooiJliHHo pita! 
Dr Jaeger and the venter Operated rhclioeofo teotomy 
extended obliquely into the les‘er trochanter and the di 
piaceinenc of the lower fragment was made at the pmut 
immediately below the nm of the acetabulum on the 
ischium k pica was applied ID 40 d^rees of abduction 
10 degrees of flexion Tbe convaWence was uitevencfuf 
and painless The patient was permitted out of bed on 
February 13 on wh ch da*e he stood upon the bifurcated 
extremity in the fuff pica The spica was shortened to the 
knee on kfarch 3 1928 and totally removed on kpnl 10 

lOiS He was discharged on May 10 19 S at which tune 
he walked without pain usincacrutchasacaoe Tbengbt 
hiD was earned m o deg ees of abducuon \oluntaty 
aWuiUon was possible to 40 degrees vxilunUty flexwn to 

iiodrgrees andvoIuntiryeitensionWiSodegiees Kota 


iioD Has almsst lotalJv restricted 'feasurem nti from 
tbe ante iorsup*no pme to the internal malleolus were 
ri^bt 33fr inches, left ya'jinches The patient was la t 
seen on June rS jp S kltbou-Ji he wjs ib!e to rail 
without a cane he used one and walked without pam 
Motions remained approximately as recorded ate i at tpt 
(hat slightly more adduction was possible 
C»'-E9 M P tni'e agedjjye-n was admitted to the 
llo pital for Joint Diseases on the erviee of Dr Harry 
Fiakef lein December 14 ig 7 with the diagnovi ofun 
united fracture ol tbe neck of the left few or Tte patient 
fractured hi left bip 6 months prior to admission and was 
treated in another institution m a plaster-of Fans spica 
wiibout result The patient coinp'ai&ed ol severe pam in 
tbe left bip completely incapacitating him The patient 
upon admi vioo was conSned to bed by bis disability and 
was uoaUe to nve without assistarte The left liwer ei 
trenuty was m external rotation koluntaiy tnouon of the 
bip was veo mutb Inmltd and piintul The pas ive 
motJODS were painful and restricted on thi account ^lil 
ing motion of the trochanter was present 'leasurements 
of this were through some error not recorded Oa 

December r4 19 7 a bifurcation operatiin was performed 

upon ihe left hip Tbe usual spica was applied in 40 de 
gieesof abduct an lodegreesof flexion Thepastoperalue 
convalescence was unev entful The pica wa* shortened to 
the knee on January 20 19 S During the month of 
Februaty the patient was permitted to walk with crutch« 
m the shortened cast The pica was comphtelv remoiro 
on tUrch 14 ip S and on March 3 he was dis har ed 
walkirs on crutches complaining of slight pain la the al 
fected extremity hen last seen in the follow up clinic m 
Jure i9 8 h“ was walking with Ihe use of a cane and was 
Still coRiplainiag of pain in the hip tbout ih ee fourths 01 
on inch of measurable shortening naspre«ent Motiins of 
the hip were re/narkabJv free and painless Fleino was 
pr»<senttO90 degrees abduction to 40 degree* addactia 
was irv'voi.ibte and could be consummated only to ro 
degr esof ahductwn No sliding molun of thelemui was 
detectable It is too early to state the hnil result in this case 
Theoutlook however i verv fa orable 

C-vsBto b N made aged ,3 years wasadniitted to me 

Hospital for Joint l>l^eaves service of Dr ffarry dmliti 

stem on October ig 10 snlh the diagnosis ol ununiteu 
fracture of the neck of Ihe femur f-ourtetn weeks pnar to 
admis ton he inpped and fell on the street injunng bu 

nghthip Hewasukenioaha-^iul where he was trealrt 
and iliscbarged limping and having coosideratle pam Dn 
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Fi!! t2 (kft) Caie 4 The weisht Uanne function of 
the bifurcated hip u well shown in this illustration Theab 
sence of the Trendelenburg sign is particularly notenorlhy 
Photographed i8 months after operation 
Fit, It Casc4 \eti\e useful flexion of the bifurcated 
thigh The scar of the operation is Msible oxer the tro 
chanteric area Photographed iS months after operation 

admission he presented the aspect of a somewhat aged man 
« ho walked with a sex ere right hip limp The motions of 
his bip were limited and painful Flexion was possible 
through an arc of 40 degrees abduction and rotation were 
strictl> limited One inch of shortening was present in the 
right lower extremity The patient was first treated m an 
abduction internal rotation spica without result On 
Decembers 1917 a bifurcation operation was performeil 
by Dr Ilaroll Luskin The osteotomy was performed be 
low the lesser trochanter and dixplaccment was made 
against the inferior acetabular margin The cast was 
shortened to the knee on February i6 after which the 
patient was able to walk with the aid of a crutch Fbecast 
wa remoxedon March 23 19 8 at which time thcpatient 
was able to walk without support M hen last seen m June 
■ 9 8 the pxtieni xralked without crutch or cane and with 
out pain The motions of the hip were painless and reU 
lixeK Iree considering the proximity o( the opetatMn 
I lexion was possible through an arc of 90 degrees The 
alwiucted position of the extremity was still fairly fixed 
The patient is howmg rapid improxement m all respects 

Sl.MitVR\ AND CONCLISIONS 
In cx)nclusion, there are sexcral points which 
might be reiterated The bifurcation must not be 
regarded in anx xenxe as a direct attempt to ic 
construct the hip anatomical!) The operation 
xxas pnmanlx designed to relicxe the pain result 
ing from a xxuie \ariet> of conditions affecting the 
hip joint It secures a functional and reasoiubly 



Fig 14 (left) Caseb End result in a case of tuLercuIo 
sisof the right hip with great destruction of the articular 
area The photograph was taken 1 1 months after operation 
\ote the peixic tilt due to shortening and abduction of the 
extremity Mlien the patient lafuJIv dressed this is masked 
toa xery great extent 

y Cased This photograph illustrates the absence 
of the Trendelcnbuq, sign when the patient stands upon 
the bifurcated extremity This will perhaps give some idea 
of the stability and functional capacity of the new formed 
articulation 


satisfactory cosmetic result, b> the creation of an 
extra arUcular neo arthrosis Anatomicallv, the 
new joint bears but little external resemblance to 
a normal hip joint Architecluralh and mechan 
irallj, the nexxly created articulation is sound and 
of sufficient strength to transmit the normal 
slresMS falling through the hip The operation 
twrefore, must not be condemned because upon 
i^l glance it is un anatomical Any critique of 
the procure should be based upon a thorough 
comprehension of the mechanical and phxsioloc 
ical principles inxoKed 

A xxord of caution is not out of place Although 
relatixely simple m its details the operator can 
easily go astray It js absolutely necessary care 
Italy to plan the line of osteotomy prior to the 
operation and accurately to osteotomizc the 
lemur m the calculated line A y-anation of an 
iMh or exeii less in the location of the section of 
t^emur or a y-anation of a fexx degrees m the 
diwtionof the section may mean failure 

txen after the osteotomy it 15 necessary to 
exercise the utmost care in correctly displacing 
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and accuratelj maintaining the desired position 
of the thigh until the plaster spica is completed 
So Important IS this consideration that it is highly 
recommended that the operation should be per 
formed in conjunction with a co operator, who 
should be responsible for the proper displacement 
of the cut femur, while the operator mrtAy holds 
the osteotome blade m place after the bone 
has been completelj di\aded This small detail 
materiallj adds in securing a proper position 
After displacement the proper holding of the frag 
ments is of paramount importance, and can best 
be trusted to one thorough]} familiar with the 
principles of the operation A failure in proper 
holding will lead to an unsatisfactor> result 
It IS important to remember that union between 
the shaft and the trochanteric fragment is essen 
tial to a satisfactor\ end result In personal com 
munications from Lorenz and some of his co 
workers the writer has been informed that non 
union has been observed in but one case of a total 
of Its bifurcations performed in Iienna up to 
1926 More recent figures from this clinic are not 
at present available Several cases of non union 
have been reported to me b} some of m> col 
leagues The reason for failure of union lies most 
prohablv m a failure to mamcam proper position 
and apposition during the application of the spica 
I have also noted that some operators are inclined 
to shorten the spica too earl} This permits e^ 
ternal rotation of the lower fragment and loss of 
proper apposition Df Harr} FinkeJslem has 
suggested the use of a nail to anchor the two frag 
ments m place The use of an osteoperiosteal 


graft ma} also be considered for this purpose In 
the WTJJer 5 eipcnence these procedures hai e not 
been found to be essential, but ma} perhaps adf 
to the securit} of position and the mental comfort 
of the operator 

The bifurcation is an operation still m its de 
velopmental period Except in the Vienna clinic 
of Lorenz and his co workers, the operation ha» 
beenadopted ver} slowl} The results over a long 
penod of }ears still remain to be determmed but 
from personal observation abroad and from fairh 
extensive use in this country, the irriter would 
strongly urge an open minded trial of what would 
appear to be one of the most valuable operative 
procedures for the re-establishment of the hip 
joint 

The wnUr nri>hes to egress his thanks to Dr Charles 
Jaeger of the Lenox Hill Hospital to Dr Leo Maier Dr 
llarty FinteUtein and Dr IsidoreTumct of the Hospiwi 
for joint Diseases and to Professor Adolf Lorenz and his 
CO workers w Vienna for their kind co-operation w for 
warding this work 
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AN EXTENSION FRAME FOR THE REDUCTION OF FRACTURE 
OF THE VERTEBRAL BODY 

W ILI 1 A ROGERS M D t \ C S BobToN 


HE urgent need of i simple, effective, and 
safe means of obtaining hjperextension of 
the spine became manifest in the course of a 
stud) of compression fracture of the vertebra, con 
ilucted during the past 3 jears on the fracture 
service of the Massachu«etts General Hospital 
Ihe apparatus described here has been devised 
to meet this need Its use is recommended m 
this as w ell as in other conditions requmng spinal 
extension 

In the treatment of compression fracture of 
the vertebra;, correction of the deformity of the 
crushed bodj is necessarj to assure restoration 
of function of the back 

Uncorrected, the wedge shaped vertebra throws 
the dorsal spine into the forward bent position 
The elTort to maintain the erect position enforces 
in turn, a deep lumbar lordosis 
This exaggeration of spinal attitude, made 
necessary bj the deformit> of vertebrs is possi 
ble onl> through the sustained action of mu>cles 
and ligaments If the lordosis be extreme mus 
cles tire, and mild activities become labonous 
Strain follows, causing backache, unless frequent 
rest is possible The result from the economic 
standpoint is di«abilitv 

Anal) 81s of the large number of poor end results 
m these compression fractures discloses that the 
cause of disabiht) is backache of muscle and Iiga 
ment origin far more often than of pam at the 
site of fracture or pam referred along the cor 
responding peripheral nerve segments Local 
pain at the site of fracture, and sometimes re 
ierred pam mav be eliminated b) spinal fusion 
but spinal fusion without correction of deformil) 
raa) not be relied ujwn to relieve muscle strain 
ihe commonest cause of disabibt) in these cases 
Correction of the deformit) of the vertebral 
bod) is accomplished b) extension of the «pine 
bevond the point at which the anterior ligaments 
ind the discs come under tension Until the 
«pma\ joints above and below are locked m 
complete hviKrextcnsion, correction of the verte 
bra: cannot take place since forces emptoved up 
to that point are consumcil in phvsiological ex 
tension Bevond this point correction begins 
and should then be continued until the upper and 
lower surfaces of the involved vertebra are 
restored to normal relationship Failure to cor 
rcct deformit) bv extension is due to the fact that 


it IS not earned bc)ond the limit of extensibihtv 
of the spmal joints above and below the fracture 
The accompanvmg roentgenograms show the 
correction obtained in three tj^pes of vertebral 
bod) injuncs In these and all cases treated on 
this service in the manner described herewith 
either very slight and passing cord sjmptoms 
following the injur) were found or no cord 
symptoms whatever were shown 

Figure I shows the correction obtained bj 
gradual h)'perextension over a period of 10 da)s 
In this case, one of fracture dislocation of the 
fifet and second lumbar vertebra:, correction was 
brought about bv means of the Bradford frame 
which was bent from day to dav, the extension 
being increased until the phj siological limit had 
been Mssed This method is cumbersome and 
dif&cult to control in adults 
Figure i shows the correction obtained in a 
crush fracture of the second lumbar vertebra by 
the apparatus described here Gradual extension 
was earned on over a period of 14 da>s 
Figure 3 shows the correction in a crush frac 
turc of the twelfth dorsal vertebra b> the same 
means accomplished m 5 davs 

DCSCRIPTION OF VPPARVTUS 
The apparatus is essentiall) a Bradford frame, 
excepting that ‘spring steel bands, broad side hon 
zontal are used instead of pipe or tubing The 
bands can be bent to render the frame concave 
or convex, but will not bend toward one another 
The best qualit) (chrome vanadium) spring steel 
IS advised, prcferabl) 5 /, 6 inch b> iK inch 
Canvas is stretched tighllv across this frame 
and upon it the patient lies in the dorsal position 
As the frame is rendered more and more convex, 
the spine is extended 

UTien such a frame is placed across a fixed 
joke or cross bar and the ends are lowered, it 
grad^ll) becomes more and more convex just 
as the flexible board of a child s see saw bends 
over the sawhorse when it is balanced with 
weight at each end 

The same effect is created b) fixing the frame 
at each end and raising the cross bar or voke bv 
some form of jack 

Frame A (I igs 4 5, and 6) represents the ex 
tension frame attached to the bed In this 
frame, the joke is staUonarj and the ends of the 
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Fi 2 1 Fracture dislocation brst and vcond lumbar Jiff Coiiipre»sion fracture second lumbar \*rt(bra 
sertebr* tserj slight and passjn? cord ecaypresiioa svmp (no cord compreswn s)Tnptoms> More aod after corree 
toms) before and after correction by hj-pere«ension frame lion l> li>T>crexteB«K>n frame 


frame are raised or lowered through vsmdow cord 
and pullet s attached to the Balkan frame Thts 
apparatus is the most generallt adaptable form 
since It maj be adjusted to the usual hospiul 
beds IS portable and is cheap 
The >okt IS clamped to the bed at a point 
opposite the lesion The frame premush cov 
ered with cansas is clamped to the soke In 
this form the joke is 24 inches abose the bed The 
frame is about 74 inches long and 24 inches s\ide 
The heaviest cans as or duck should be u«ed 
to present sagging which will hinder accumes 



Fur 1 Coinpres-ion fracture twelfth drrsal \enebra 
(no ciird eompre».ioa SN-mptoms) before and after correc 
tion bj h)-perestetision frame 


of control The cans as or duck can be stretched 
tightls across the frame bs the use of leather 
cinch straps rings and buckles placed about 
ty inches apart, opposite the spine and 6 inches 
apart below the buttocks A semrate cant as 
band about 6 inches wide is placed opposite the 
buttocks for consemence in nursing and ob* 
Slates shtftiag the patient Made as desenbed 
the cost is about thirtj five dollars and the nork 
can be done bs ans good mechanic 
From' B (Fig 7) represents the extension 
frame fixed at its ends to the ho pital bed and 
rendered concase or convex bj raising or lower 
ing the joke bs means of jacks 

Slotted bars one at each end are suspended 
from the end rungs of the bed Through the 
slots the spnng steel side bands of the frame are 
passed The soke i» operated bj pimon wheeU 
meshing with the pinion uprights which are 
attached to the soke at either end The pimon 
xcheels are operated b\ a common shaft turned 
with a crank handle as illustrated The mecha 
nism IS locked bs a ratchet and pawl In order to 
obsiate accidental release of the pawl a wing 
screw is attached directh abose it The >oU 
and jacks ma> be placed at an> desired level of 
the spine and there fixed to the sides of the bed 
This apparatus is sers «imple to operate The 
cost IS about twice that of Frame A and it must 
be made up to fit the ts-pe of bed used 

Front' C (Figs 8 9 and 10) represents the ex 
tension frame attached to a steel tubing carriage 
as a separate unit additional pair of jacks, 
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Fig 4 Frame \ Group o! p\rts showing llrTible 
frame of spring steel bands with window cord attached 
stationary joke adjustable to ht sarious beds pulleys 
through which window cord passes for sarying the con 
\crily of the frame Note clamps at top of yoke to fix to 
It the flexible frame 


although not necessary, may be placed at the 
head end to raise this end as the convexity is 
increased It obvaates a feature disagreeable to 
some patients of having their heads lower than 
their bodies Provision is made for traction 
should circumstances require its u^e This frame 
costs about twice as muen as I rame B 

MECUWISM 

The correcting force operating through the 
agency o! this frame is tnat of gravity It is 
diffused along the entire length of the vertebral 
column, is very great, and is completely under 
control Lach spinal segment falls into proper 
alignment without strain There is no force con 
centration at any one point so that any possible 
nsk IS obviated At the same lime, the patient 
IS conscious of no other restraint or discomfort 



Fir 6 Frame V Same as I ij^re j except that the 
CD Is haxc Urn eradually lowered rendennR the frame 
conxex The i me is extendeil in ihis way ITiis » the 
simplest cheapest lorro of extension frame desenbed here 
It fits the usual ho pml bed and is ix dx made 



F»k j Framed Fxtensionframe coxered withcanvas 
atiachm to lied The ends are elevated to render it con 
cave The pulleys are fastened ti? a Balkan frame 

than having to lie on the back, provided the 
extension be accomplished gradualK 

IRE VTMrNT 

Treatment should be started with the frame 
concave, and during the first several days exien 
Sion should be slow Thereafter, the rate may be 
increased and usually after the third or fourth 
day can go forward rapidly Full correction is 
obtained m 5 to 10 days as a rule 
A feeling of tension on the abdominal muscles 
expenenced bv the patient heralds the approach 
of the limit of extensibility of the 'spme Hvper 



' j I ' flexible frame fixed at its ends 
Iliisapparatus must be made to fit the type of bed 

toheused 'lore convenient and accurate than I rame \ 

out about three times as expensix e 
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frame are rai-^il or lo\\cre<J thfou5h wimlow cor<l 
anfl pul!i.\s attachetl to the Italkin (raire Thi> 
apparatus is the mo t cenerall\ adaptable form 
*ince It ma\ U adju<te<l to the u ual ho pital 
IciU Is portable ami i< cheap 
The N-oVe is clamp*.*! to the l«f at a {■nnt 
oppo He the leMon The frame preaiousK cov 
erM with can^•as w clampetl to the wke In 
this fonn the \oJ.e Is 4 inches aboir the be«f The 
frame is about 74 inches long am! 4 inches wi*!e 
The hea«est can\as or <!uck. <houl*l be U'cd 
to preirnt *acs;mg whii.h will hin<Ur accuracx 



Fu i Comptr* ton fracture d pal \cnebn 

(no«ril coffipres-wn %-nptocis> before and after ojrrec 
lion b\ h*-pertiten.«oa frame 


of control The canvas or d-cl can be «trelched 
tisMK across the frame bs the u-^ of leatiec 
cinch Mrap* nruT- and bucLle« placed aho»t 
I *j inches apart opposite the «piEe and6iache' 
apart below the bultocLs ^ VMrate caaio- 
Itand about 0 inches wide 1 placed oppo ite the 
buttocks for corntnience n nureinf* and ob- 
Mates shifting the patient Made as de«crlbed, 
thect>*t Is about thiftt ci-e dollar® and the wori 
can be done bv anv go«xI mechaiuc 

B (.Fiij 7) repreNenls the citejuioa 
frame tLxed at its em's to the ho pital bed and 
renderc*! concave or convex bv rat ing or lower 
tng the \oke bv means of jack' 

:^lolle<i bar' ore at each end are ®^pended 
from the end runits of the bed Throi^h tbe 
dots the ®pnn5 «teel “ide bantU of the frame are 
pa «ed The vokc is operated bv pnioa wheel 
inC'htn? with the pinion upnghis which are 
alia hed to the voke at either end The pm on 
wheels are of<rated bv a corarron «haft turred 
mth a crank handle as lUmirated The mecha 
nt m I' locke*i bv a ratchet and pawl In order to 
obviate accidental release of the pawl a wm2 
strew i attached direnlv above it The vx>ke 
and jacks ma\ be placed at anv desired level of 
the pine and there icxed to the sides of the bed. 
Fills apparatus 1 verv imple to operate The 
to t Is about twace that ol Frame A and it mu-t 
be made up to nt the tvpe of bed used 

Ffum t iFij- ' 0 and loi repre-<nts the ex 
ten ton Irame attached to a steel tubing carnage 
3s a «eparate unit \n additional pair of jack- 
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RUPTURED URETHRA OPERATION’ 

l rOKCF c I) U IS M 1) , I \ C s , C»1C*C(. 


T he wnter wishes to present a method o! m 
troducmg a catheter from the bladder through 
the perns m cases of rupture of the urethra 
Tv.0 sounds are emploied which we ma> desig 
nate f male and 5 female Sound 1 isanordmarj 
sound with a hole drilled through it about one half 
inch from its tip Sound B (female) is cupped on 
the tip to receive sound A after a suprapubic cjs 
totomy has been performed Sound A (male) is 
introduced through the meatus of the penis, 
sound B (female) is introduced into the uiclhta 
from the bladder The tips of the sounds in the 
uret^ ate then clicked, and the male sound is 
engaged in the cupped end of the female B, sound 
and then the male sound enters the blad«Ier being 



Fig 1 Hole IS shown in tip of male sound 1 through 
which when introduced into bladder a suture is passM 
To the suture the tip of a catheter is tied and then broupht 
from bladder thtouph the urethra This male sound A u 
introduced via meatus of penis The female cupped sound 
B IS introduced into urethra ms bladder and guides male 
soundinto bladder after the ends of 1 and ^ have engaged 
a% shown in the small diagram 



Tig * I Showsmalesoundinlroducedviameatusof the 
penis losue of rapture e/theuretbra £ and engaged in the 
cupped end of the female sound introduced via bladder A 
detnonstrales the cupped end of female sound and tip of 
inale sound with a hole in it Male sound with a suture 
through hole at Up iv ready to pull the catheter from blad 
ucr through penis 


guided b) the female sound A silk or catgut 
suture IS passed through the drilled bole of the 
male sound m the bladder and a rubber catheter 
IS connected to the suture The sutures arc lied 
and the catheter is introduced from the bladder 
through the perns and left in place The cystos 
tomv, of course is continued for a numberof daj’S 
for drainage 

The great ad\ antage of this operation is that it 
does flwav with the perineal incision which, un 

K adbrlnrtt>i«Ut<r«uiitySfcUiciISiw 


doubtedl>, in many cases causes subsequent 
strictures It is a simple method, easilv per 
formed, and the end results are gratifying 
On April 20 t92q, the writer used this tech 
mqw on a patient, A. K , Register Ko 2850 , 1 S 
t-o Hospital, Gary, Indiana The patient had had 
a severe squeeze between the couplings of railroad 
acs A catheter could not be introduced This 
technique was emploved The patient made an 
uneventful recoveiy 

■ftr lUmmobd Jane U 19,0 
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SURGIR\, CA\IC0L0G\ AND ORSTETRICS 



I Iff S I fame C ‘'Civirale unit The Hriiblr frairir h 
allachcil at its rncN tu a slrrl tulini; carruffr an I u 
ujKratrtl I > jacl« a« in I-ramr H The hra<l en I fna> Lr 
raivil or I ivkrrol I > the ettra pair of jaek« Trarlitn may 
lieu^ed Neryaecurair adjutlal le andconvrnient Cotta 
alxiut t«ice as much to male as frame II 



li 0 I rame C I rame m o|>er-ili in 'ipine in slight 
tlesion 


extension is continuctl until the flatness of the 
dorsal spine the flare of the ribs and the ab 
sence of abnormal prominence of the spine of 
the involved vertebra {xiint to correction At 
this point lateral roentgt. nograms have mvanabl> 
shown the desired correction Should correction 
not be complete, extension should then be re 


1 1" fO I rame C Frame in operation ^pine approach 
ms Lmit of tiMierestensi in 


siimetl until roentgen cvndence of restoration of the 
xcrtebnl contour has been obtained 

The apparatus max be operated safelv and 
according to a prescribed schedule bv the usual 
hospital attendant 

In «ccunng conlirmatorv roentgenograms the 
patient is shifted to a Bradford frame narroirer 
than hips and shoulders and bent to the Mine 
degree of extension To thi> the patient is fised 
with swathes and mav then be turned on the sice 
for lateral vaews on the Buckev diaphragm 

Correction having been obtained the patient 
mav be placeii on a Bradford frame or provided 
with plaster shells for a penod of S weeks a 
plaster jacket should then be applied m extreme 
hvpcrextcnMon preferabl) b> the md o! 
Goldihwaile irons and the ambulatorv phase o 
treatment begun It has been our custom to 
secure roentgenograms of these patients throug 
windows cut in the sides of the plaster jacket 
opposite the inv olv ed v ertebra Excellent lateral 
xievvs mav be obtained in this wav B> doin„ 
this before and one week after starling 
bulatorv phase a check on the efficiencv of tce 
jacket IS obtained 
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cubic centimeters A ureteral catheter could not pass the 
obstruction Pelviotomy and decapsulation were per 
{firmed The patient died a short time alter the operation 

f The formation of urinary calculi has been at 
tnbuted to whatever phase of scientific endeavor 
was at the bme popular^ In the dajs ol the al 
chemist, and later, stones were etplained on the 
basis of chemical changes alone Even today 
patients are frequently advised to dnnk only 
distilled water, it being assumed that processes 
involved m the formation of renal stones are 
similar to those inv oh ed m the deposition of lime 
salts on the interior of a hot water boiler Since 
distilled water is not readily available, such pa 
tients usually drink less than a normal amount of 
water, so that the unne becomes concentratedand 
the deposition of urinary salts is enhanced 
Ebstein andlsicolaier,in 1891, for the first time 
produced stones in the urinary tract of animals by 
feeding ovamid, a denvative of oxalic acid Keyset 
repeated their experiments successfully at The 
Mayo Cluuc but m spite of these promising ex 
penments no one has ever been able to produce 
urinary calculi expenmentally in animals by 
feeding in excess anv of the normal constituents of 
the animal’s food 

Following the v\ ork of Pasteur, micro organisms 
uere naturally considered the causative agent of 
stones Rosenow and Meisset have reported the 
formation of stones in the dog’s kidney following 
the production of an artificial focus of infection 
m a tooth The part played by focal infection as 
the cause of renal and ureteral lithiasis is not as 
yet proved, but Rosenow and Meisser’s work 
strongly indicates it as a factor In the years 1925 
1926, and 1927, of all the patients with ureteral 
stones who had special examination of their teeth 
and tonsils, 82 per cent were found to have dermile 
infection m the tonsillar crypts, in the roots of 
teeth or in both The dislnbution was as follows 
infected teeth and tonsils 34 per cent infected 
teeth only, 16 per cent, infected tonsils only, 32 
per cent neither teeth nor tonsils, 18 per cent 
Dunng the last decade the popularity of the 
diagnosis of stricture of the ureter m explanation 
for all symptoms led its originator to include the 
formation of urinary calculi among the ills for 
which stricture is responsible In view of the fact 
that strictures of the ureter are more common m 
females than m males because of the incidence of 
pelvic infection to which the former is subjected 
It is worthy of note that 70 per cent of the patients 
in this «£nes were males A further observation 
that would seem to discredit the part played by 
the stricture as an eUological factor is the mci 
dence of recurrence in this <encs In 32 cases tlw 


stone recurred in the same ureter and in 30 in 
the opposite ureter 

More recently, as might be expected, vitamin 
deficiency is being considered as the cause of 
unnary calculi This seriesof cases does not present 
evidence cither for or against this hypothesis 


ROENTGENOLOGICAL DATV 
The percentage of stones that will not cast a 
shadow has been variously estimated Besides the 
cystine and pure unc acid stones, which fortu 
nately are rare the recently formed stone, because 
of Its lack of density, is the most dilBcult to 
demonstrate roentgenographically and the one 
therefore most frequently missed In this senes a 
stone could not be demonstrated roentgenograph 
ically m 21 cases (2 i per cent) Tlus low per 
centage of negative results is undoubtedly due to 
the reading of the plates by the urologist, who has 
available at the tune all the cystoscopic and other 
dataoD thecase Theroentgenologist,withoutsuch 
aid, cannot be expected to make a defimte dug 
nosis of stone m such a high percentage of cases, 
for many of the shadows are indistinguishable 
from phleboliths except for the additional infor 
maiion furnished by ^e cystoscopic data 


cisruscypic 


Seemingly it would appear that the incidence ol 
a ureteral stone causing obstruction to the passage 
of the ureteral catheter is high, for the ureter is 
not large and a small stone would seem sufTicient 
to obstruct a catheter, y et all urologists recall how 
frequently even large stones fail to obstruct the 
passage of catheters In this senes, there was 
definite obstruction m 534 cases In many cases 
this was passed easily with a catheter, usually with 
little, if any , obstruction to the passage of urine 
GraUng on the ureteral catheter with transmis 
Sion ol the vibration to the finger Ups of the 
oprator was noted in only 192 (19 2 per cent) of 
the casesand hence cannot be regarded as a partic 
ularlj valuable test, as absence of the vibraUon 
is ol no parbeuJar sigmficance The wax tip 
catheter used in a few cases and was consul 
ered ol value only as confirming data 
Inclusion of the shadow of stone by the uro 
graphic meium was the chief aid to diagnosis and 
was Uie only observaUon besides the shadow ol 
me stone in 223 cases 


'904 first introduced his in 
Mrameats for the mampulation of ureteral stones. 

urologisU have persistently endeavored to 
remove as manv ureteral stones as possible by 
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STONIS THE URETER' 


ULR'ION C nu'irus Ji mo KoaiEsm MIWESOTA 

Vttnn Mt Vroli tj TIm Mir> Cl nic 
AVD 

CPRsnOAr J niOMP^N.MD Rocntsrti Minnt^a 

F*llo« In The Sfiyo rnuMilInn 


F rom Januirj I jQio to Januarj 1,191^, 
the (liaRnosis of stone in the ureter was made 
in 1,001 cases The results of a chnical stwH 
of these cases arc recorded herewnth 


I'am oriRinatinj; in the renal area and radntin;' 
toward the bladder was noted in 634 cases (6j 4 
(wr cent) but onl> etccntionalK did tt radiate to 
the inner si<le of the thipn or to the genitals In 37 
eases the radiation was re\-crsed it occurred from 
the bladder toward the kidnej , in these coses the 
stone was discovered in the lower fiart of the 
ureter Pam m the lower nghl rjuadnnl without 
radiation and with little sugccstion of renal colic 
occurred in 138 cases in such cases the appendit 
often IS removed without relief of symptoms It 
was removed in 37 cases in the group of 138, an 
incidence of *6 8 per cent 
Appcndeciom) had been performed m arfi of 
the 1 001 cases many of the operations without 
question were indicated but an average of more 
tnan 1 in s cases of stone in the ureter m which 
the appendix is absent is probably greater than in 
any other disease, and the physician must be 
careful to exclude the possibility of stone if symp- 
toms persist aher appendectomy As further 
evidence that these hgures are not extreme is 
Cabot’s report of 153 cases of stones m the ureter, 
m 30 of which appendectomy had been performed 
In 162 cases the pain had been entirely epi 
gastric and cholecystitis had been diagnosed fn 
1 7 cases a diagnosis of peptic ulcer had been made 
elsewhere, and a fluoroscopic examination of the 
stomach at the clinic proved negative in all but 
I case Search was made for some other ex 
nlanation of the epigastric distress and ureteral 
^Iculi wen. discovered the removal of which re 
lieved the symptoms in every case This Ire 
ouency of reflex gastric complaint was maniJestea 
m J04 cases m which nausea and vomiting oc 

half of the pa..e„« (456) 
noted itiatUd trequenp “d >54 did not 
Snnaiy distutbances Man; of the pauenBga« 


a TiS oiv of frequencj and sfight dysnna as» 
c,atd mlh vagn? indefinite abdominaf pain ..tf. 


out a history of colic fhis led to the investigaUon 
of the unnarj tract that resulted m the finding ol 
the calculus in the ureter The association of 
vague abdominal pam with unnary frequency 
would, therefore seem to be a sufficient indication 
for a careful roentgen ray examination of the 
unnary tract 

Ilxmatuna discernible tothcpatientoauTTedin 
300 cases and was reported bv an attending 
phvsician as appeanng microscopically m $7 c^ses 
I rom the standpoint of the pabent the most 
alarming sy mptom was anuna This occurred m 
a7 cases, in a? It was evidently reflex in type since 
obstruction was not demonstrable in the opposite 
ureter The reflex anuna did not last more than 
24 hours in any case so that anuna of longer 
duration is probably due to obstruction 

Hie s remaining cases of the renes are summa 

ued They are of interest m showing bow rapiQiy 

the urea values of the blood wnll return to normal 
assoonasobstrucUon to urine is removed 

Case r V man teed sSsranhid had anuna for rdtvw 

The left kidney ra» funclionlesa and a jjcj, 

the r«sht ureieV The blood urea was 

loocubic cenlimeters ObstrucUon m the 

pawed by a catheter and the blo-xl 

5 ay» Surgical procedures were "„uria 

refused operation and took the patient home, sinere a 

had had anuna for s6 
hours Right nephrecl^om) iad been 
Dtesiously Stone in the lower part of the lelt u««r 

b/a catheter and later was itmoved by mimpula 
lion The patient 15 now well i. j i.,j .mini for 8 
Case 3 A woman aged 7I >eanhad had anuna 

JIlSl by obimcmn for “rrf 


K sse<t t»y IM ynscTOi.biwKb- 
came normal within 6 days . * 

surmcally mlh reeoiery of the patient 

> ymm-bib »?ttt AS \ears oa 


illy mlh reeoiery of the patieni ^ 

Case 4 A woman aged 53 >«ars . . ,t3rs 

‘"“’ki.f Sdlo iM of “J 


s,^'sXfoV?..;V^fro£ BO « - 

normal The stone was manipulated I atien^ 
hoS^*^R.Eh‘t Mph?e"tomy 
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injurj that nephrectomj or nephro ureterectomj 
was required If these 49 are excluded, \\e find 
that 60 7 per cent of all the stones m the lower 
part of the ureter were removed by manipulation 
We believe this is a conservative estimate as to 
the number of cases m which it is feasible to 
remove stone bj manipulation, and vve believe 
further that if an attempt is made to remove stone 
bv mampulation m a greater number of cases, the 
procedure will not only fail but the incidence of 
suppurative pjelonephritis with multiple cortical 
abscesses and the mortality rate wiU increase In 
this series such reactions occurred 32 times (11 per 
cent) in the 274 marupulations, including the 2 
fatal cases referred to 

Efforts to deliver stones bv cjstoscopic manip 
ulation should not be carried to a point at which 
there 15 grave danger of suppurative pyelonephn 
tis Cases which show marked infection should, vve 
believe, be treated by ureterolithotomy rather 
than by mampulation, as should cases with stones 
which are of more than 1 5 to 2 centimeters m 
diameter and which are known to have been 
present for a considerable period 
• Reaction following manipulation can be reduced 
to the mmimum if ureteral catheters are left m the 
ureter to insure drainage following the removal of 
the stone, for the mdema produced by the manip- 
ulation, together with the resulting ureteritis 
and pen ureteritis, if adequate drainage is not 
insured, results in rapid ascending infection When 
this has occurred, any delay m operating td^relieve 
the stasis and infection greatly increases the nsk 
In all the cases m this senes m which operation 
was performed as soon as signs of renal infection 
appeared the patients recovered The two deaths 
referred to give a mortality m the senes of o 2 per 
cent follow ing catheter manipulation There were 
g deaths following the surgical treatment of 
ureteral stones The majority of these cases were 
complicated by the presence of renal stones and 
jwor rent! function and the operation was done 
as a life saving measure The mortality in the 
entire senes of 1,001 cases was i 1 per cent 
The operations performed m the 5 29 cases were 
ureterolithotomy 372 nephro ureterectomy, 51 
iieplirectomv 37 ureterectomy (nephicclomy 
cl^wherv) ^ and combined operations, 66 

RtCtIRRl.NCk.a 

Vl Ihe Mayo Clinic roentgcnoi,rams are made 
in all cases following cither the surgical removal or 
manipulation of unnaty calculi m order to make 
>ure that if fragments are left or onlv a portion of 
multiple stones removed the cases may not in 
the future lie tlassilic<l as recurrences In many 


cases, of course, stones continue to form for years 
In several cases m this senes there was a history of 
many stones having passed 25 to 40 years before 
there was one too large to pass Sixty two (6 per 
cent) of the patients m the seriesare known to have 
had recurrence, 32 m the same ureter and 30 in 
the opposite ureter 

The benefit from the removal of the stone 
was usuallv immediate and permanent, as infcc 
Uon rarely persists after stones are removed 

No attempt was made except m individual 
cases, to dilate the ureter for a certain penod as a 
prophylactic measure The possible benefit in a 
few cases did not seem to justify treatment m all 
cases The importance of removing all foci of in 
fection was strongly emphasized, and they were 
removed whenever possible before patients were 
dismissed from observation 
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‘^bKGI k\ rAMCOIOr.\ \M) OnSTITRIC^ 

r>slo^op.c meins Such endeaxor %^a5 accele Uons following ihc simple shifting of the aiis of 

rated mirkcdlv m lyii hj a piper bj Cronellin the calculus or traction on the calculus by the use 

which hcfoportcdrcmoiingstones from theurefer of soft ureteral bougies or catheters wedired in 
1>\ cptoscopic meins in RS cases m i senes of 05 lietwecn the calculus and ureteral wall or coiled 
Ilcdqwmicdhrgch on the slow dilatation of the ifwut thccilculus ’’ Beer and Beer and Hahn also 
ureter In the phcing of incrcismgh hrge cithc vhocate the method of simpl> passing a catheter 
icrs and leaving them for 1 ili\ or two and he hv the stone and allowing it to remain for from 2 

liehcvcd that the consuming of several months lo 5 «Iavs Beer said The mechanism is not 

lime in ms endeavors was not contn mdicatesf if clcir I’crhans the erdema of the mucous mem 

he was fmillv successful in removing the stone branc which holds the stone i>allowed to subside 
without resorting to operation/' Of course, to most |»erhaps some traction on and dislocation of the 
urologists such dcla> would be 1 strong contra stone are caused bj withdrawal of the catheter or 

indicilion to the method ind is Judd hid re perhaps dilatation of the ureter is the chief factor 

ccnllv reported 400 operations of uretcrolilho Uhalever the mechanism is it has tnogreat ad 

tomv with but a single deilh ntlribulable to the vantages over other methods in this category (i) 
operation, the more npid surgical method would 1 single treatment frequently suffices to dehvtr 
stall hive 1 strong appei) In the discussion of the stone, and (2) stones are passed with vw 
Crowells paper, Hraasch pointed out that the Iitllcpain Becrwassuccessfidm6opercentol 
method seems pirticuhrly applicable to small his cases b> this simple metho^ 
stones of recent Origin and that sewn? reaction or ’ 

acute pyclonephntu attending oe immedialcl) 
following manipulation must be guarded against 
/ Stimuhtcd by Crowells report, many physi 
Clans undertook to remove more stones by mam 


7 he etpcnencc gained in this »enes has led as to 
agree fullv w iih the foregoing quoted data Thus 
«c find that m 146 eases the stone passed follow 
ing the manipulation incident to (he first evsM 
scopic csaminalion whereas in 274 other cases 


pulation, and individual apparatus for hastening manipulationwas followed by successm 02,1063 
removal of the stone either uy dilating the ureter of these ureteral meatotomy was done as an aio 
or crushing the stone, or if the stone was not too to manipulation with scissors designed by one 0' 
large, by bringing u out intact were rapidly <lc u$(Bumpus) for the purpose or with fulguratioa 
\ eloped and presented to the profession The best In 6s cases surgical removal was necessary after 
known of these instruments was Stirling s ureteral manipulation had failed Eleven MUeats refused 
forceps The \ ose stone extractor, the Uourmash surgical treatment after failure ot manipulation 
km bag, the Smith spiral filiform tip catheter, the Ilunner early pointed out the danger of such 
\Salihcr bougie with filiform guide, the Buerger delay /He said ‘ In the use of intra ureteral 
olives, and the Livermore stone manipulator all manipulations every precaution should be used to 
prov cd successful in some cases but the more rapid safeguard the patient and one should be reach to 
removal of stones bv these methods was bound operate on the first sign of renal damage or indica 
lo produce much more trauma 10 the ureter than pon of exhaustion from pain^ Two 01 these 
the slower method of manipulation bv catheter patients after the lapse of $ to 7 day^ had ren 
and there soon appoeared in the literature reports dered their condition critical consented to 
of untoward results not usually occumng when tion Both died from sepsis Since then we have 
the more leisurely methods were m vogugf Folsom always secured permission to resort to operation 
said ‘ I want to call attention to the danger of if the manipulation failed 
the procedure Cases under my observaPon that In 74 wot of the cases in which mani^i 
vividly impressed me on the day following the pon was attempted the stone was removed 
effort lo dislodge the stone had acute suppurative percentage does not include the 146 cases m w 1 
nenhritis That situation can occur rather more stones were passed after a 
frequently thanwethmk 7 he question of a severe manipulation Were these cases included, e 
mfectionsnreadingrapidly following these mamp in which manipulaUon was successful wouia w 
[ilations has to be taken into cUideraPon raised to S5 per cent 0/ the cases an whach it was 
Huebee wrote ‘fWhile all of the modem intra attempted re 

ureteral instruments for the purpose of dilaung There were 52 cases in which swne was « 
and cuttme the ureter, or grasping the calcufus moved surgically from the lower j 
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In the ad\anced stage the diagnosis of vulvar 
cancer is eas> , in the incipient suge differentia 
twn from sarcoma is difficult, as their clinical 
appearance is very similar To diagnose vulvar 
cancer, excision and histological examination are 
necessary 

In the treatment of cancer of the vulva opera 
tion and radiotherap> are the only methods which 
should be considered Radical removal of the 
vulva with the simultaneous extirpation of the 
ingumal lymph glands is advisable Stoeckel is 
not satisfied with this, he believes that the pelvic 
glands also should be rcmov ed Such an extensive 
operation can be performed onlj if the patient is 
m a good condition If the growth has reached an 
advanced stage and the patient is m poor condi 
tion radical operation is out of the question We 
must then content ourselves with the operative 
removal of the local tumor and the treatment of 


a special trocar With threads attached to them 
these tubes can be easily withdrawn at the desired 
tune Local anesthesia is used 
Institutions which have large amounts of radi 
um have recently made use of tele irradiation m 
the treatment of malignant neoplasms, such as 
cancer of Uie vulva (^antities of radium, which 
may amount to several grams, are placed in 
metal box containers of various shapes and sizes 
and generallj hned with lead These metal 
box containers are placed m cases which are 
attached to a stage that is movable in all direc- 
tions and may be fixed at any desu'ed distance 
from the skin This arrangement is similar to that 
used in deep X raj therapj With it malignant 
tumors at very different sites can be given homoge 
nous X ray irradiation m sev eral fields Telg lira 
diation should not be used in pnvate practice but 
should be confined to mstitutions which handle 


lymph glands with radiotherapj Since the study 
of the end results after operation shows frequent 
recurrences, operation alone cannot be said al 
waj’s to be productive of permanent cures For 
this reason ^e adherents of operation have come 
to recommend the use of radiotherapy together 
with iteration 

At first radium as a means of treating cancer of 
the vulva offered great hopes, but it was soon 
found that the improvement from such treatment 
was only temporarj in many cases and that the 
percentage of permanent cures was but slightly 
increased 

Radiotherapy maj be used even m patients 
belonging to that larger group — those of advanced 
age with extensive growths — and although per 
manent cure is rather exceptional, temporary im 
provement can generallj be obtained, so that 
radiotherapj plajs a most important rOle in the 
treatment of cancer of the vulva 

e generallj use a high voltage current m com 
binalion with radium therapj For local treat 
ment radium is usually used, and Ijmph glands 
are irradiated with roentgen rajs 

Radium irradiation of cancer of the vulva can 
be accomplished in manj wajs The imptanta 
tion method is widelj used and is \er> satisfac 
lorj Radium may be implanted with needles 
emanation, tubes small radium tubes, and thon 
um rods. Platinum needles 03 to 05 milli 
meters thick eachof which contains i to amilhgrams 
of radium or condensed emanation are used Thev 
are placed i to j centimeters apart and a sufiiaent 
number is used to cov er the neoplasm Small tubes 
each containing 2 milligrams of radium and fitted 
with a I millimeter platinum filter are embedded 
2 centimeters apart m the tissues l>v means of 


laigc aiiiouuLs 01 rauiuni 

In the radium treatment of vulvar cancer, co 
lumbia plates can also be used to fix the radium 
tubes in the proper place and at the proper dis 
tance The widely used Columbia plate, which is 
recommended by tie Pans Radium Institute, is 
made by melting a mixture of beeswax, paraffin, 
and sawdust, and can be molded m water at a 
temperature of 45 degrees We ourselves can, 
therefore easily make radium holders suited for 
any special purpose The deeper the malignant 
tumor, the greater must be the skin distance 

The desired skin distance is maintained either 
by increasing the thickness of the plate or, still 
better by melting small wax brick radium holders 
into the plate The thickness of the plate usually 
vanes between i and 3 centimeters. By means of 
a warmed instrument, filter fitted radium tubes 
can easily be embedded in the v ax plate in the 
required number and at the proper distance 

On several occasions we have found the Co- 
lumbia plate very useful in applying radium to 
cancer of the vulva in that it fixes the radium 
Vwbts \n smuble position and at the proper dis 
lance So for a patient who had a \ erj advanced 
growth whi^ was the size of a large plum and in 
volved both labia romora I molded a Columbia 
plate with a longue shaped flap which reached the 
tumor and wnih a base which could be attached to 
the symphysis In the upper part of the flap an 
o|«iung wM made for the insertion of a permanent 
catheter On both sides at the lev el of the cancer 
ous tumor I inserted silver and brass filter fitted 
lamum tub« which contamed together so milli 
gra^of radium Between the labia, with tubes 
melted into a wax wedge which projected from the 
lower surface of the tlap, I applied another 50 
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RADIUiM THERAPV IK IIIL TREATMENT 01 CANCER OF THE 
VULVA 

I\AN De ItUliCN MD DfBArEST Hcingaxv 
a n**! A juUnt I CyMttJocIcal auKoT Ike Royal Tinninr Nltr Inivtnily Budapnt 

C WCI Rol the vuha is one of the most dif Cancer of the kuUa is usuall> prunan it roa\ 
ticult t>7)cs of cancer to treat Both oper be sccondaj> to a cancerous ^roTrth of the sui 
ation and the use of railiothcrap) so far rounding organs Metastasis generallv occurs 
ha\e lailcd to ) icld the results hopetl for As far through inoculation in incisional scars made in 
as end results arc concerned, in the treatmentof aaiginal total extirpations The etiologj of suha 
cancer of the kailva as m the treatment of cancer cancer — like that of other cancerous growths— is 
in general, the majoril> of surgeons consider that unknoHn Uecannot correlate its frecjuenc) mih 
the most suitable procedure is operation and then the number of births and abortions as in our ma 
the use of radiotncrap> Reccntlj the \‘alue of tenal as in that from other clinics, so per cent 
radium in the treatment of cancer of the x'uU'a has of the patients n ere nullipan or pnmipars and 
been more and more stressed as reports ha\e been secundiparai Me might rather consider kraurosis 
published describing the good results obtained as a faiorable soil tor cancer man) regard this 
from its use disease of the \Til\'a as a precanccrous state 

During the last lo jears (1918-19)8) m the Microscopicall) cancer of the vaiKa is genetalli 
I G\nccoIogicalCIinicweha\c treated with radium a squamous cell epithelioma, rather exceptionali) 
and high \oltage therapj 31 cases of cancer of the it ma> be an adenocarcinoma Inalmostallofour 
vulva This 15 a goodly number, as cancer of the cases the histoIogicaJ diagnosis was squamous cell 
vulva IS not as common as cancer in other regions, epithelioma It starts in the form of nodules of 
therefore, the correct supervision and follow up different sizes, which slough and soon necrotic 
of these cases has enabled me to leam much rc ulcers with everted borders are formed When 
garding the value of radiothcrap) in the treatment ulceration sets in the cancerous nodules prolifer 
of cancer of the vulva ate quick); and form tumors of various sizes 

Cancer of the vulva constitutes 3 per cent of the whKh often occup> the whole vulva Because of 
cancers of the female genitalia, it is scarcel; more the abundant l)Tnphatic communications of the 
frequent than the rarel> occurring pnmary cancer vulva, cancer in this region is one of the most 
of thevagina Usuall; we find it in older viomen mal»gnantt>T>es,cancercf thechton»isespecullv 
longpast thechmacteric In our series most of tlie malignant Ihe inguinal); mph glanda soon be 
patients were bejond the age of 60 years \l less come infiltrated and form smaller or larger tu 
than 40 jears of age cancer of the vulva seldom mors laieroninamore advanced stage the pelvic 
appears, although we have treated four patients l;mph glands become involved Besides the 
who were younger one being 22 years old Our vessels the adjoining organs will be endangered 
oldest paUent was 77 years, the youngest 22 years and the cancer ma; invade the vagina, urethra 
old This fact indicates a wide range as to age in bladder, and rectum, it ma; involve the connec 
cidence Of female genital cancers, cancer of the live tissue and bones of the pelvas Metastases 
vulva occurs usually at an advanced age often to distant organs seldom occur 
the patients are between 60 and 70 years In the b^mning cancer of the vulva does no 

We have observed the grow tJi on aH parts of the cause remarkable disturbances Hence m^) pa 
external genitalia, usually it is found on the labn tients consult a physician only when the ^ea 
majora and minora, at the site of the clitons or has reached an advanced stage 
the urethral orifice Usually it originates in the ficulty in urination are present ThedeveJop 
epithelium of the vulva and seldom develops from and extension of vulvar cancer may vary ^"8 
(he Bartholinian and sweat glands In our senes eral the course is slower m patients of 
the cancerous tumor was situated in 9 cases on the vanced age than in young patients ^ , 

labium majus, in 6 cases on the labium mmus, my rapid decline is sometimes observed 
cases on both, ms cases at the site of theclitons to the experiences of Ber«rz and ^ ° 

in 4 cases near the urethral onfice Only once was nancy stimulates the development and ext s 0^ 
t ien at the level of the Bartholinian gland In ot vuhar cancer Death f 
this case the histological ecamination shoned an result of cacheaia or sepsis but is often 

adeno“ rcmoma infections of the unnarj tract 
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In the advanced stage the diagnosis of vulvar 
cancer is easy, in the incipient stage differentia 
tion from sarcoma is difficult, as their clinical 
appearance is very similar To diagnose vulvar 
cancer, evcision and histological examination are 
necessary 

In the treatment of cancer of the vulva opera 
tion and radiotherapy are the only methods which 
should be considered Radical removal of the 
vulva with the simultaneous ertirpation of the 
inguinal l>mph glands is advisable Stoeckel is 
not satisfied with this, he believes that the pelvnc 
glands also should be removed Such an extensive 
operation can be performed onlj if the patient is 
m a good condition If the grow th has reached an 
advanced stage and the patient is in poor condi 
tion, radical operation is out of the question We 
must then content ourselves with the operative 
removal of the local tumor and the treatment of 
IjTnph glands with radiolherap> Since the study 
of the end results after operation shows frequent 
recurrences, operation alone cannot be said al 
wa>*s to be productive of permanent cures For 
this reason the adherents of operation have come 
to recommend the use of radiotherapj together 
■with ^eration 

At first radium as a means of treating cancer of 
the vulva offered great hopes, but it was soon 
lound that the improvement from such treatment 
was onl> temporary m man) cases and that the 
percentage of permanent cures was but slightly 
mctea»ed 

^diotherapv may be used even in patients 
belonging to that larger group — those of advanced 
age with extensive growths — and although per 
manent cure is rather exceptional, temporary im 
provement can generally be obtained, so that 
radiotherapy plays a most important rflle in the 
treatment of cancer of the vulva 

generally use a high voltage current in com 
bination with radium therapy For local treat 
merit radium is usually used, and lymph glands 
^rradated with roentgen rays 

Radium irradiation of cancer of the vulv’a can 
be accomplished in many ways The implanta 
tion method is widely used and is very satisfac 
ton Radium mav be implanted vm^ needles, 
emanation tubes small radium tubes, and then 
um rods Platinum needles o 3 to o s miUi 
meters thick, each of which contains 1 to ^milligrams 
of radium, or condensed emanation are used They 
are i^ced i to 2 centimeters apart and a sufficient 
nurnber is used to cov er the neoplasm Small tubes 
each contaming 2 milligrams of radium and fitted 
with a I millimeter platinum filter are embedded, 
2 centimeters apart in the tissues b\ means of 


a special trocar With threads attached to them 
these tubes can be easily withdrawn at the desired 
time Local anssthesia is used 
Institutions which have large amounts of radi 
um have recently made use of tele irradiation m 
the treatment of mabgnant neoplasms, such as 
cancer of the vulva Quantities of radium, which 
may amount to several grams, are placed in 
metal box containers of various shapes and sizes 
and generally lined with lead These metal 
box containers are placed in cases which arc 
attached to a stage that is movable in all direc 
lions and may be fixed at any desired distance 
from the skin This arrangement is similar to that 
used in deep X ray therapy With it malignant 
lumorsat very different sites can begiv en homoge 
nous X ray irradiation m sev eral fields Tele irra 
dialion should not be used m private practice but 
should be conlined to mstitutions which handle 
large amounts of radium 
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lumbia plates lan also be used to fix the radium 
tubes m the proper place and at the proper dis 
Unce The widely used Columbia plate, which is 
recommended by the Pans Radium Institute, is 
made by melting a mixture of beeswax, paraffin, 
and sawdust, and can be molded in water at a 
temperature of 45 degrees We ourselves can, 
therefore, easily make radium holders suited for 
any special purpose The deeper the malignant 
tumor, the greater must be the skm distance 
The desired skm distance is mainUmed either 
by increasing the thickness of the plate or still 
belter, by melung small wax brick radium holders 
into the plate The thickness of the plate usually 
vanes between i and 3 centimeters By means of 
a warm^ instrument, filter fitted radium tubes 
can easily be embedded m the wax plate in the 
retired number and at the proper distance 
On several occasions we have found the co 

anctr o( the ™l>a, in that it 6tes the radium 
tubes in suitable position and at the proper dis 
™';i, A' » Pa'ltnt rrho had a s erj adi anced 
bi'?i » latge plum and in 

sohed toth labia minora I molded a Columbia 
plateuilh a tongue shaped flap uhich reached the 

the upper part of the flap an 

Sebfr o o' » pemianent 

atheter On both sides at the lev el o[ the cancer 
ms tumor I inserted silver and brass filter fitted 

5;a£oSumneZrSeX"Sr„Ss 
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milligrams of radium In all a do-agcof 4,‘icomilli 
gram element hours w is gi\ en On the fourteenth 
til) after treatment, the cancerous tumor had 
rliminished to one tenth of its former sue class 
after treatment it had almost cntirel> dmp 
pcared \\c irradnted the l\mph glands hj 
means of the roentgen ra\s In sc\eni instmces 
this method pro\cd to be successful 
Radium giscs somcishat more encouraging re 
suits m the treatment of vuh nr cancer than m the 
treatment of \^gln.1) cancer ^s cancer of the 
\ail\-a IS rare there are not sudicitnl data on which 
to base definite opinions as to the s-alue of radio 
thcraps Thertfore, weniust baseourconcfusions 
on the few reiwrls m the mctlical literature 
Of 31 patients with carcinoma treated with 
radium at ourchnic during the period S, 

3 were free from recurrence 6 >ears later One 
li\ed4 jears after ndiolhcrapj, a lived 3>ears,i 
lived a j cars 5 lived 1 vear 7 died within t >ear, 
and m 7 the duration of life is unknown Itesules 
a free from recurrence 6 vears after treatment 

4 other patients arc under obscnation 

\fter escuion and microscopical diagnosis, pa 
lients w iih cancer of the vailva to be treated with 
radiothcrap) arc given a single ndium rs> dose 
amounting to i.aoo to 3400 milligram clement 
hours, if possible Then if it coniroJ esanuna 
tion the effect seems to be unsatisfactory the 
radium treatment is repeated m 6 to 8 weeks I or 
imdiation ol the />mph glands ne use roentgen 
rays, a pigmentation dose is applied three limes 
at intervals of 6 weeks I'aticnts ireateil with 
radiothenpj arc instructed at the end of treat 
ment to return for examination every 3 months, 
later every 6 months Those who do not come 
liack are followed up by letter 
Our results compare favorably with those re 
ported m the literature, especially when wc con 
sider that m the majority of our patients the 
growth had reached an advanced stage 

At the II Gynecological Clinic of Budapest Uni 
versilv, G 5 I was able to obtain improvement fory 
years m one of 5 cases which were treated with 
combined radium and \ ray therapy 
Hcymann of the Stockholm Radium Institute 
reports thf* largest number of cases Of 64 patients 


treated with radium and \ rav therapy 3 ^^erc 
curcrl for longer than 5 years u patients who 
were under obscnation for a pened ranging from 
I to 4 years were improved 

Of jj patients treated with raihum Burom it 
(nrts 4 cured 

Of 9 ciscs reported by Amreich 2 were cured 
with radium therapy , while 2 had recurrence afler 
3 and 3 vears respectively 

Kchrer recommends a combination of surgical 
and radiotherapy in the treatment of cancer of the 
vulva He removes the lymph glands and then 
destroy-s the tumor with cautery, and treats the 
stump with radium 

Proust also claims good results from combined 
opcfativT and ray treatment 

Malthci recommends for cauterization of the 
cancerous grow th deep coagulation by means of 
diathermy 

In the Brussels Radium Institute, of n cases of 
cancer of the vulva, Delporte and Cahen treated 
3 with radium implantation and \iavi, 4 were 
treated with radium implantation and utemal 
radium irradiation In 4 cases the gland# were 
removed surgically and the tumoi tiea'ed with 
radium implantation and high voltage irradiation 
The piiienls were observed for 2 years At the 
end 0/ this period, 5 of the jr patients were alive 
The best results were obtained in the last group 
which included 4 patients treated with surgery 
andraihotherapv Tbieetf thervarelivmgafler 

years 

SLMUVRY 

There is no doubt that treatment of cancer ol 
the Vulva is a most arduous task Of the methon* 
of treatment at our disposal, radiotherapv ranks 
first, not only because it can be used in advanced 
cases, but aUo because in most mstances its u^ 
improves the condition or at least ameliorates the 
suflfenng md in a few cases even permanent cure 
has been secured In most case# radiotherapv 
produces a temporary improvement and delays 
death at any rate the life of the \tcUm is made 
tolerable Lven the few cures obtained, to sav 
notlungof the palliative efiect which it produces 
make radiotherapy indispensable in the trea tment 
of cancer of the vulva 
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THE PRESENT DAY TREATMENT OF PLACENTA PREVIA' 


I P GREENKILI^BS MD.FACS.Chicaoo 


B \ plaj^entapra-wiis meant the <ic\dopment 
of part or all of the placenta m the zone 
of dilatation of the uterus We genetallj 
consider three degrees of this condition, namely 
central or total placenta pram in which the 
placenta completeli covers the internal os, (a) 
partial or lateral placenta praivia in which the 
placenta covers only part of the internal os, and 
(3) marginal placenta pravia m which the lowest 
edge of the placenta just reaches the internal os 
The stnet differentiation of these types should not 
be made until the cervix is fully effaced and 
dflaced, hut we generaf/v institute treatment long 
before this stage is reached 

INCIDEVCE AND ETlOtOGY 
The incidence of this obstetrical complication is 
difficult to detetnune, because statistics from 
various parts of the world indicate that m some 
places It occurs once in ijo cases and in other 
regions only once in 1.300 cases The exact cause 
IS unknown but a large number of women have 
previously had some endometrial disease or dis- 
turbance Multipara- are affected about ten tunes 
as frequently as primipara: The more the number 
of children and the greater the rapidity with 
which the pregnancies follow each other, the 
greater is the incidence of placenta prsvna 

PIAONDSIS 

The diagnosis of placenta pnevia is relatively 
easy Textbooks teach that a painless causeless, 
uterine himonhage in the third trimester of 
pregnancy i» almost pathognomonic of placenta 
previa Regardless of the amount of blood lost 
during the first hxmorthage unless treatment is 
instituted there are recurrences of bleeding each 
of which IS generally greater than the prwe^ng 
one Labor usually begins after the second or 
third hemorrhage It on vaginal examination a 
portion of the placenta is found lynng over the 
internal os the diagnosis ol placenta prxvia is 
confirmed provnded we rul«- out the von rare 
instances of prolapse of the noimily loiplaitled 
placenta 

It must be tome in mind that in neatly all 
cases of placenta prmvia the diagnosis can be 
made without a vaginal examination This and 
even rectal examination may be dangerous pro- 
cedures because of the serious bleeding a hich may 

lR»»dMof» iSt Ckic««o MeJicU SiKiny Jtwt/jiS «i 


result An internal examination should not be 
made unless dll preparations are at hand for the 
proper and aseptic control of bleeding should this 
occur Patients who have a hxmorrhage should 
Ite sent to a hospital without preliminary internal 
examination 

Sources of bleedmg other than placenta pncvia 
such as polyps, vancose veins the bladder, and 
carcinoma of the cervix can easily be eliminated 
by a careful exammation However, jt may be 
difficult to differentiate placenta pnevia from 
abruptio placenliE, especially il there is partial 
separation of a low Jjang pfaceata There may 
also be confusion with rupture of the uterus, 
ectopic gestation, and bleeding from a vessel 
which passes over the cervical os because of a 
velameotous insertion of the cord However, 
most of these conditions make hospital care 
imperative hence a physician will do the proper 
thing if he sends to a hospital all patients who 
have bstnorrhage from the vagina 

MORTALITV 

The mortality from placenta prsvia vanes con 
siderably in different parts of the world and m 
different localities of any particular country Ac 
cording to I)e I^e the maternal mottality reported 
from twcity different sources vanes from i to rg 
per cent and the fetal mortality vanes from jo to 
So per cent Hiuchmann m rqat collected 6,438 
cases and found a total maternal mortality of 6 5 

S r cent and a total fetal mortality of 40 per cent 
owever, it is generally agreed that collective 
statistics are hard to evaluate Afuch depends 
upon the condition of the patient, the duration of 
pregnancy, the type of placenta pfievia, the sur 
roundmgsof the patient, and the skill of the attend 
mg physician 

SIosl of the maternal deaths in placenta prxvia 
are due to hsmorrhage, sepuca“mia and rupture 
ol the lower uienne segment The fetal deaths are 
genemjjy due to asphyxia (from diminished or 
absent bfood supply), prematurity injury during 
version or extraction, and monstrosities 

TREATSIE'rr 

There are four commonly used methods of 
tTtttuig placenta piaivia namely rupture of 
w membranes with orwiih out firm packing of 
the vagma, Btaxtiin Hicks podalit vtmon tbe 
>Jt»»ft«I»ad{Orep>o)Aiid«iToliIt4cii>«,H»rchu ii>«4 
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colpeurjntcr and cesarean section The t>*peof thcreisnotmuchplacentaltissueovertheiatenial 
operation to be performed m any case %jU depend os rupture of the membranes may suffice If the 
upon the decree of placenta prTvia nhether the childisdeadornotviab/eandlfiereisconsiderabre 
patient is m labor or not, the amount of ditilation placental tissue o\er the cervit a Bratton Hicks 
of the cervix the surroundings the condition of vcrsionmaybcfMrformedandalegbroughtdomL 
the nioihcr and the child and the skiH of the Cttmction should not be completed until the 
attending ph>sician cervix is sufTiciently dilated to permit \er> easy 

At the outset it mav be said that a disbnchon extracbon of the fetus Thistreatmentisidentical 
should be made between treatment m the home with that which can be carried out m a home for 
and treatment m a hospital As prcvnouslj men similar conditions However, in a hospital if the 
tioncd, ever} patient who his a placenta prxvna chifdis alive a metreurynter may more properly 
should be sent to a hospital Nowadavs with the be inserted into the lower utenne segment after 
large number of hospitals avathblc iml with the rupturing the membranes or leanng through the 
aid of automobiles and luto ambulances which placenta The bag should be sufficiently large so 
grcatlv facilitate and hasten transportation, there that after it is forced through the external os there 
1$ praclic i))> no excuse for treating a piiient with mil be enough dilatation of the cervat to pennit 
placenta prxvia in her home Turthermore un passage of the fetal head or easy version and ex 
less a woman is bleeding ver\ actively when ihe traction A liberal amount of mercurochrome 
physician arrives it is not ncccssarv to pack the h^xylresorcmol or other safe antiseptic should be 
vagina In the few cases where this is imperative . . .1.1 

the greatest aseptic precautions should be taken, 
and sterile cotton pledgets arc much belter for 
packing than gaure The packing should fill the 
entire vagina firmly and counterpressure should 
be made from abov e w ith a firm abilomtnal binder 
If a patient must be treated in her home acare 
ful vaginal examination should be madv and if 
the cervix is un<blated it is best (0 rupture the 
membranes and combine (his with a firm vaginal 
pack consisting of cotton pledgets When it ap 
pears that there is sufiicicnt dilatation of the 
cervix a Draxcon Hicks version should be per 
formed Complete relaxation of the abdomen and 
uterus are necessary for this hence an antsthctic 
must usually be feivcn for a few minutes One fool 
IS brought down with the fingers or with a long 
placenta forceps The breech of the fetus is thus 
used as a tampon to control bleeding The phvsi 
cian must wait for nature to expel the child and he 
should not leave the patient until the child and 
placenta are delivered and all bleeding has ceased 
Haste m delivering the fetus through a partially 
dilated cervix will in many cases result in deep 

lacerations of the lower uterine segment with m *.■«: |wu<.ui. x. 

much hemorrhage which is difficult to control safely wait for spontaneous separauo 
Never should the cervix be dilated rapidly by placenta If ® Her 

means of the hand or instruments because exten placenta should be removed manual > 


pourwl into the vagina preparatory to and with 
the insertion of the bag as w ell as for any inampu 
lation through the vagina 
\ erv little traction should be made on the bag, 
and pituitrm should never be given before dehven 
of the child The ph> sician must carefully watch 
the patient and tfetermine especially by rectal 
examination the exact time when the bagis&imost 
ready to be expelled from the cervix Preparations 
should then quickly be made for delivery because 
not infrequently there is considerable bleeding 
after the bag slips through the cervxx If the head 
/oHows the bag through the cenxx the baby 
should be delivered without delay cither hy per 
mitling It to come out spontaneously or with the 
aidofforceps If however the head remains high 
version and extraction should be performed pro 
vidcd there is sufficient dilatation of the ce^x 
If there is incomplete dilatation version alone 
should be performed but not extraction because a 
rupture of the low er uterine segment might result. 

The treatment of the third stage is very im 
portant because additional hcemorrhage at this 
lime, even though small in amount may be fatal 
to the patient If there 15 little bleedmg one twy 


sue tears usually result ana aeaco is me irequcnc mo ‘ T i,.„mArrhi'’e 

termination Salt solution or a blood transfusion may \x saved from a death due to . “f 
Sould be given at home as well as m a hospital but she may die of sepsis u^es. the tectoque^o^t 
In a hospital the treatment will vary with many invading the uterus is as ^ ^ 

conditions H the patient is in labor and there is anUsepuc such as mercurochrome or r^bleedm'' 
complete eUacement and dilatation of the cervix nol may here be used Sta^one mu°t 

child should be deli\ ered by forceps or version conunues after removal of the piece , ^ 

Sd es racuon dependmg upoi the station of the r^e certain there >s no ruptore rf he Oteros u 

head If the cerv.s IS not completely ddated. and them .s none and prturtrm fads to arrest 
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himorrhage, the uterus and \agina should 
packed firTni> v.ithout dela> Rupture of the 
Uterus maj be treated by tamponade or b> 
laparotomy, depending upon the conditions 
present, but preferabl> b\ laparotomy 
Another expedient of controlling hemorrhage 
which is relatively simple and safe, is tempora^ 
clamping of the uterine arteries from below, by 
means of bullet forceps placed on the broad hga 
ments (Henkel) or hgalion of these arteries with 
sutures (fl Miller kerwin) Likewise, com. 
pression of the aorta with the hand, or an aorta 
compressor applied for a few minutes, may enable 
the ph> sician to make preparations for the control 
of hemorrhage 

Occasionally a patient refuses to have the uterus 
emptied because the child is not viable One may 
temporize onI> il the bleeding is slight and the 
patient is willing to remain in a hospital until she 
IS delivered The uterus should be emptied as 
soon after viabilitj as possible The risk of re 
poated and more profuse hemorrhages is too great 
to permit a patient to remain at home and even in 
a hospital undelivered 

The most modem treatment of placenta prccvia 
is by means of cssarean section A few individuals 
likeDuehrssen Doedetlein, Essen Moeller, and L 
Martin employ the vaginal route, but most 
obstetricians who deliver placenta previa paUents 
by cssarean section employ the abdominal route 
According to De Lee four objects should be ac 
complished in the treatment o! placenta praivna 
namely the haimorrhage should be stopped the 
uterus emptied hsmostasis insured, and anterma 
combated The most certain wav to empty the 
uterus control the bleeding during delivery and 
prevent postpartum himonhage is abdominal 
cxsarcan section This operation combined with 
blood transfusion bclore, during, or after the 
operation yields belter results than does any 
other procedure used vn the tTcalment of placenta 
pravia At the Chicago Lying m Kospit^, the 
lotal maternal mortality in a senes of 1 18 cases of 
placenta pnevna w as 2 6 per cent Of the 3 deaths, 
one followed spontaneous delivery and the two 
others occurred after version and cctraction 
Cxsarcan section was performed 42 times, and 
there w as not x single maternal death in this group 
Heme the mortality for the so-called conservation 
methods was 3 0 per cent Eight of the cxsarcan 
M-ctions were classic and 34 were low, cervacal ones 
Hill recently reported a senes of 45 cases in 
which casarcan vcclion and transfusion were not 
very frequent and in w hich the maternal mortality 

was n 1 percent He compares this group wv\ba 

senes of 56 cases in which 71 4 percent were dc 
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livcrcdby cssarean section, with only one death 
(i 78 per cent) Blood transfusion seemed to be 
indicated in about one fifth of these cases 
Frev, in Zurich, reported a series of con 
secutivc cases of placenta prxvia all of which were 
delivered by exsarean section and only one 
mother died The cause of death w as an tnopera 
ble gastric carcinoma and ileus In the discussion 
of this paper Labhard said m an almost similar 
number of cases treated by abdominal operation, 
he did not lose a single mother 

In Germany the number of advocates of 
aesarean section for the treatment of placenta 
prxvia has recently increased considerably Not 
only arc clean cases being treated by abdominal 
operation but also those m which vaginal examina 
tions were made without regard to asepsis In a 
sencsof ibScasesof placenta priEvna von Mikulicz 
Radecki reported a maternal mortality of 1 1 5 per 
cent for the older methods and only 3 3 per cent for 
cesarean section In a recent paper Korihauer 
points out that m his senes, the maternalmortality 
for patients delivered by version and extraction 
was 50 per cent, for those delivered by Braxton 
Hicks version, 11 1 per cent and for those on 
whom cesarean section was done only 6 9 per cent 
Siegal advocates abdominal exsateatv section 
for placenta pncvia in every case which has ad 
vanced beyond the thirty second week, regardless 
of whether the child is dead or sine, to avoid 
danger to the mother The danger consists in 
laceration and lack 0! retraction of the isthmus, 
which can occur whether the fetus js dead or aliv e 
Kellogg of Boston, believes that all patients with 
ceatral or partial placenta prxvia are best treated 
by abdominal exsarean section whether the baby 
15 viable or non viable, living or dead 
From the foregoing it appears that exsarean 
section yields the best results in the treatment of 
placenta prxvaa for patients who are in hospitals 
and m the hands of specialists We at the Chicago 
Lying m Hospital advocate the cervical t\pe of 
opemtran (laparotrachclotomy), because of its 
numerous general advantages over the classic 
operation At this hospital in a series of 807 
cervical cesarean sections there were only 9 
deaths from all causes, an incidence of i i per cent 
I, personally, have performed loi low cervical 
ccsarcan sections without a single maternal 
death Thii senes includes private patients, 
patients seen m consultation, and ward patients 
treated at the Chicago Lying m HospiUl The 
rerviciJ section permits careful inspection of the 
lower uterine segment which is the usual source 
of the severe hxmorrhage m cases of placenta 
prxvia 2vot infrequenliy a large torn smus 
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\m11 1)C found m the lower uterine Vgment, and of pa\cd roads, smooth running automobiles, and 
bleeding frorn this smus can casilj be controlled the large number of accessible hospitals, there is 
bj suture Such bleeding sinuses cm seldom seldom need to treat a patient with placenu 
be seen during the course of a classic opera prxvia in her home or to pack the \-agma before 

tion and lhc\ nii> continue to bleed not onlj sending her to a hospital I belies e the best treat 
dunng but al<o after the operation There isno mentforcasesofccntralorparUalplacentapnem 
more reason to fear cncountcnng the placenta is the low cersical exsarean section under local 
when performing the low operation than when anesthesia Blood transfusion should be thought 
doing the classic one If ibcre is a strong suspicion of and used more frequently than it is todas In 
of infection in a patient who has a nurnWr of infected cases the uterus should be amputated 
liMiig children it is wiser to perform a I’orro afterthebaby is removed h or cases of marginal 
operation 1 he rccovtry is then much smoother placenta prmvaa and for a certain proporUon of 
If definite infection is present and a casarean cascsof partial placcntaprxvna the older methods 
o|>cration is done, the uterus should lie amputated such as rupture of the membranes wath or without 
rigardlcss of the numlicr of living children the a-agmal tamponade Braxton flicks version, and 
jialicnt has unless one is willing to perform the metrcurvsis should be emploved As De Lee 
Gottschalk I’ortes exteriorization operation paintsout in former vears when confronted with 

Because of the not infrequent association of a case of placenta prxvaa we firstthoiyhtof the 
fetal monsten with placenta prxvaa as shown by old method* of treatment and onlv lastly of 
the author, one should not too stronglv advocate cxsarcan section Now the process is reversed foe 
abdominal operation m the interest of the baby vie usually think of exsarean section first 
without first making rexsonably certain It IS not a In this paper little consideration has been 
monster At the Chicago I ying in Hospital dur gnen the child because it is secondary in m 
»ng the past 9 years, almost half of the monsters ^riancc to the mother However exsarean 
cncounlcrcdwercassocialcdwithphccnta prxvia section is the most certain wav of delivwM a 
This condition can usually be detected by means baby alive, and ii will save every bab\ which is 
of an \ ra\ picture If a patient has a central or not loo premature or a monstrosity In cases of 
partial placenta prxvaa an<l has lost a great deal central or partial placenta prxvaa with severe 
of blood a cxsarcan section should be ifone even hxmorrhage the abdominal route is advocaieu 
m the presence of a monster, because ihcopcrauon regardless of the condition of the cmld 
ispcrformedmthemtercstsof themutherandnot prevn is unfortunately one of the condition 
the child If a patient has sufTered much loss of which will continue to occur for a long tme 
blood she should be transfused preferably before because as yet we know no certain way ot P 
operation If a blood transfusion is not deemed \entingit Our aim, therefore >» to prevxnt o 
necessary or cannot be given glucose or saline oflifc and this can best be accomplisne ins ve 
solution should be administered subcutaneously cases by the cervical exsarean section 
or intravenously Furthermore, to eliminate an 

additional serious risk local anxslhcsia should be H1BU0CR.\PH' 


used wherever possible 1 vcnif a Porro operation 
IS necessary this also may readily be performed 
under direct infiltration anxsthesia as described 

All danger is not over with the operation The 
patient must be watched for postpartum hxmor 
rhage, but this rarely occurs after the cervical 
exsarean section Sepsis is another serious com 
plication and this likewise is much less frequent 
following laparotomy than after extensive vaginal 
manipulation Transfusion should be repeated if 
necessary summ \r\ 

In recapitulation I should like to urge that all 
patients who have a painless causeless hxmor 
rhage m the last trimester of pregnancy be im 
mediately sent to a hospital without having a 
vaginal examination made and without a vaginal 
pack unless this is absolutely necessary Because 
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\N^THESU 

W HEN I began the practice of medi 
one chloroform t\as the anxs 
thetic m general use In the medical 
profession there ^as a feeling, perhaps well 
founded that if a patient was stiffenng at the 
time the operation was performed, so that 
the pam produced a greater cfTect on the pa 
tient’s mind than the fear of the operation, 
chloroform, if given by the drop method, was 
a safe anesthetic This was considered es 
peaallj true m obstetrical procedures It 
was quite noticeable, however, that when 
chloroform was given for surgical purposes, 
the most responsible man gave the anes 
thetic I was never quite sure whether this 
was because of his supposedl> greater skill 
or whether it was to satisfj the relations and 
fnends, if a catastrophe occurred, that every 
thing had been done that could be done 
Chloroform was looked on as a speaal dan 
ger to the heart On one occasion when I 
supposed that the ansslhctist was using 
ether, two patients had failure of respiration 
from which they nearly died, and it was not 
until I was operating on the second patient 


that I noticed the odor coming from the 
anesthetic was that of chloroform and not 
ether In neither of these cases did the heart 
show senous reduction in volume or rate 
In the early days of surgery the A C E 
mixture was popular as an anesthetic It 
consisted of one part of alcohol, two parts of 
chloroform, and three of ether, and was given 
by the drop method Later, ether came into 
favor and eventually became the anesthetic 
of choice, but at times it caused irritation of 
the bronchial tubes and the throat, and usu 
ally was followed by nausea andt vomiting 
For short operations, nitrous oxide was 
popular, but gave bttle or no relaxation, and 
for abdominal work bad to be combined with 
morphine or ether or other anesthetic 
Kecent advances m methods of inducing 
anesthesia have brought, m ethylene, a splen 
did and safe anesthetic, which is much less 
irritating than ether, but which does not pro 
duce quite so complete relaxation It can be 
readily combined with ether, or can be used 
to follow nitrous oxide, and although it has 
the disadvantage of being extremely in 
flammable, m a penod of years we have had 
no acadent of any kind from its use 
Acetylene has a 6eld of usefulness, espe- 
aally for certain operations on the chest 
In those patients in whom breathing is more 
or less interrupted during the administration 
of any aniEsthetic, Lundy has demonstrated 
the great value of the use of carbon dioxide 
to stimulate respiration 
Lundy and McCuskey and their coworkers 
hav e found the use of combinations of general 
anscsthetics of vanous types, espeaally of 
ethylene with ether or mtrous oxide, m 


117 



SURGFR^, GYNFCOLOG\ AND OBSTETRICS 


«|}J be found in the lower utennc segment, and 
bleeding from this sinus can easil) be controlled 
b^ suture Such bleeding sinuses can seldom 
be seen during the course of a classic opera 
Uon and the) ma> continue to bleed not onU 
dunng, but also after the operation There is no 
more reason to fear cncountenng the placenta 
when performing the low operation than when 
doing the classic one If there is a strong suspicion 
of infection in a patient who has a number of 
bwng children it is «i««f to perform a Tofro 
operation The rcco\-cr\ is then much smoother 
If definite infection is present and a exsarcan 
ojieration is done, the uterus should be amputated 
regardless of the number of li\ang children the 
patient has unless one is walling to perform the 
Gotischalb Portes cetcriorualion operation 
Because of the not infrequent association of 
fetal monsters with placenta pr»\aa as shown b> 
the author, one should not too sirongU advocate 
abdominal opcniion in the interest of rhe babi 
without first making reasonabU certain it is not a 
monster At the Chicago L\mg m Hospital dur 
mg the past 9 jears almost half of the monsters 
encountered were associated w ith placenta prxvu 
This condition can usuall> be detected b} means 
of an \ ra) picture If a patient has a central or 
partial placenta prxvaa and has lost a great deaf 
of blooa a cssarean section should be done e^en 
m the presence of a monster because the operation 
IS performed in the interests 0/ the mother and not 
the child If a patient has sufTcred much loss of 
blood, she should be transfused preferaWj before 
operation If a blood transfusion is not deemed 
necessarj or cannot be gi\en, glucose or saline 
solution should be admiru«tcred subcutaneously 
or intra\enouslj Turtherinorc, to eliminate an 
additional serious nsk local anrsthesia should be 
used w here\ er possible E\ cn if a Porroopcration 
IS necessary this also ma\ readil) be perfonoed 
under direct infiltration anesthesia as desenbed 
All danger is not o\ er w ith the operation The 
patient must be watched for postpartum hxmor 
rhage, but this rarel> occurs after the cervical 
exsarean section Sepsis is another serious com 
plication and this likewise is much less frequent 
following laparotomy than after extensive vaginal 
manipulation Transfusion should be repeated if 


In recapitulation I should like to urge that all 
patients who have a painless causeless hxmor 
rhage in the last Uimester of pregnanc> be im 
mediately sent to a hospital without hav-ing a 
vauinal examination made and without a vaginal 
pack unless this is absolutely necessary Because 


of paved roads smooth runmng automobdes, and 
the large number of accessible hospitals there is 
seldom need to treat a patient with placenta 
prxna in her home or to pock the vagina tefore 
Sending her to a hospital I believe the best treat 
ment for cases of central or partial placenta pravaa 
IS the low cervical exsarean section under local 
anaesthesia Blood transfusion should be thought 
of and used more frequently than it is todav In 
infected cases the uterus should be amputated 
after the baby is removed For cases of marginal 
placenta previa and for a certain proportion of 
cases of partial placenta prxvia, the older methods 
such as niplure of the membranes with or without 
vaginal tamponade Braxton Hicks version, and 
metreurysis should be employed. As De Lee 
paints out, in former vears when confronted with 
a case of placenta previa, we thought of the 
old melhoda of treatment and only lastly of 
exsarcan section Nowtheproccssisreversedfor 
we usually th/nk of CTsarean section first 
In this paper little consideration has been 
given the child because it is secondary m im 
poriance to the mother However exsarean 
section IS the most certain wav of delivenni a 
baby alive, and it will save every baby which 
not too premature or a monstrosity In cases of 
central or partial placenta prxvia with severe 
hxmorrhage the abdominal route is advocated 
regardless of the condition of the child. Placenta 
prxvia Is unfortunately one of the conditions 
which will tonlinue to occur for a long time 
because as yet we know no certain wav of pre 
venting it Our aim therefore is to prevent loas 
of bfe and this can best be accomplished m sci ere 
cases by the cervical exsarean section 
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same person A great many patients ha\e 
been, and are, treated for heart trouble be- 
cause of a rapid pulse A careful study of this 
group of patients not infrequently discloses 
cases of hyperthyroidism of comparatisdy 
long standing 

Some of the most striking cases of hyper- 
thyroidism assoaated with other diseases are 
those which are occasionally preapitated bj 
a surgical procedure other than thjroidec- 
tomy Some such cases ha\e been obsened 
In one patient, who had been subjected to 
partial gastne resection for ulcer, the pulse 
rate was 160 each minute on the second post- 
operati\e day Hamiorthage, delajed shock, 
and pentonitis were all considered and satis 
factonly ruled out The patient's temperature 
was loi 6 degrees F In spite of this slight 
elevation of temperature, the chief complaint 
of the patient was intolerance of heat, and 
nervousness, neither of nhich he complained 
of before operation These symptoms sug 
gested the possibility of hyperthyroidism 
Examination of the thyroid gland showed it 
to be barely palpable Nevertheless, the more 
common causes of such symptoms following 
surgical procedures had been ruled out and 
large doses of compound solution of iodine 
were admimstered lYithin 48 hours the pulse 
rate hid decreased to 100 each minute, the 
nervousness had markedly subsided, and gen 
eral improvement was evident Administra 
tion of iodine was continued for 2 weeks, when 
the metabohe rate was determined and was 


found to be +26 per cent A few weeks later, 
partial thyroidectomy was performed The 
thyroid gland was the site of diffuse paren 
chymatous hypertrophy A careful review of 
the patient’s history disclosed the fact that 
for several years symptoms characterizing 
peptic ulcer had been present The patient 
had become slightly nervous and had lost 
weight 2 months before operation These 
were not outstanding features of his history 
and were possibly attributed to the peptic 
ulcer 

Another similaT case was that of a young 
woman who was operated on because of acute 
purulent appendiatis All the classical svmp- 
toms of this condition were present Three 
days after appendectomy, a pulse rate of 170 
and a temperature of 102 6 degrees F sug 
gested the diagnosis of pentomtis The ex- 
treme nervousness and tachycardia led to a 
diagnosis of exophthalmic goiter The gland 
was only sbghtly palpable Treatment with 
iodine was begun, and 3 weeks later partial 
thyroidectomy was performed Microscopic 
study of the removed gland gave the charac- 
tenstic picture of exophthalmic goiter 

These two cases emphasize the importance 
of the fact that hyperthyroidism may be 
present to a mild degree in association with 
some other disease A surgical procedure in 
such cases may preapitate hyperthyroidism 
which, if not recognized and treated, will 
eventuate in cnsis and perhaps death 

C F DtxoN 
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connection ^\lth local anxsthctics, to be the 
procedure of choice in a \crj considerable 
number of eases 

In all eases, liberal amounts of otjrch ha\c 
been found atUantageous 

The lungs have nothing to do uath indue 
mg anTsthcsia so far as sleep and relief from 
pain arc concerned except as an cntr> waj 
through which the inhaled an-rsthetic sub 
stance passes into the blood stream whence it 
IS carncil to the central ncr\ou-» sjstem In 
this process irntation maj arise m the lungb 
possiblj causing serious pulmonary comph 
cations 

With the new ana-athciic:, for instance, the 
sodium salts of the barbituric acids and others 
of that tape we at least have achicaeil a sa 
entific method of injecting the ana'Sthetic 
intraaenousla therthj rclitamg the lungs 
and other organs of certain dangers to which 
we lia\c become so accustomed as almost to 
base forgotten the reason for their existence 
This agent is not the perfect anasthotic, but 
m scscral hundred eases m which it has been 
used, we hasc had no fatalities that could be 
traced to the anxsthetic 

Our experience with sodium iso am>l cth>l 
barbituric acid demonstrates that direct 
methods of producing anxsthesia ma> soon 
be expected, which in connection with ap 
proved methods of induang regional anxs 
thesia, wall relieae the patient of unnecessarj 
dangers to unoffending Organs Certain]} as 
far as sodium iso am>l ethji barbituric aad 
is concerned, the speed with which the pa 
tient drops asleep and the freedom for some 
hours after operation from all painful sensa 
tion has led many patients who ha\c had 
unpleasant experiences with general anas 
thetics to plead to be operated on under this 
newer form 

Regional anxsthesia bj procaine has a 
large and growing field of usefulness, and is 


effiaent and safe Spinal anesthesia induced 
b} procaine has prosed of \ery great salue 
in operations on those organs which he be 
low the diaphragm and this form of anss 
thesia IS the one that should be used m cases 
of intestinal obstruction, because in this con 
dition, c\cn if the contents of the stomach 
hi\e been thoroughlj remoxed b> tubing 
previous to giving a general anesthetic anti 
pcnstalsis maj occur, regurgitating back into 
the stomach, cesophagus and pbarvnx a 
quantit} of intestinal secretions which maj 
be aspirated into the lungs causing fatal 
bronchopneumonia, or even drowning on the 
operating table 

Spinal an-csthesia has the great advantage 
in cases of probable intestinal obstruction 
that if no true mechanical obstruction exbts, 
gas an»l perhaps intestinal contents wall psss 
bv the rectum within 15 or 20 minutes 
Therefore if gas and intestinal contents are 
not passed after a spinal anxsthetic has been 
administered, mechanical obstruction maj 
be assumed to be present and advantage can 
Ik taken of the anxsthesia for immediate 
operation W J Mv\o 

UNDUGNOSED 
m PERTHYROIDISM 

H \ PERTin ROIDISAI in patients 
with easilj recognized goitrous thj 
roid glands is not difHcult to diag 
nose The abundance of literature on goiter 
has made the medical profession as a whole 
familiar walh the sj-mptoms which charac 
tenze the disease The patient with hj^per 
thjrotdism who passes through the hands of 
manj phjsiaans and whose condition remains 
undiagnosed, is one in whom the sjTnptonis 
of the disease are not dearlj defined and per 
haps some are absent It is not uncommon, 
however to lose sight of the fact that two or 
more diseases ma> exist simultaneous!} m the 
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WILLIAM SHirPEN, JUNIOR 

W ILLIAM SIIIPPI'V, Junior, nashom in Ph/Jadelphia in 1736, the soa 
of Dr \\ tlliam Shippcn,%vho was the grandson of that Edward Shippen 
^ho emigrated from Massachusetts to assist W illiam Penn in founding 
PennsjUania, of which colony *'he filled, succcssi\cly, almost all the important 
ofTiccs of the go\cmmcnt *' 

William Shippen, senior, studied mediane in Amenca under a preceptor only, 
but he attained success and eminence in his profession Always a fnend of 
learning, he was one of the founders of the College of New Jersey (Pnneeton) and 
long a trustee, was a trustee in the College of Philadelphia (Uni' of Penna) 
'ICC president of the Philosophical Soacty, and the first phjsiaan appointed 
to the Pennsylvania hospital lie saw to u that his son recei\ ed the best educa 
tional opportunities That son was sent to Nottingham Academy where be came 
under the instruction of Rc'crcnd Mr Pmlay, who gave him solid grounding la 
the classics Later he attended the College of New Jersey, where he shone m 
classical learning and m oratory and became valedictorian for his class, that 
of i?57 Upon this occasion hisl^tin otaUon was delivered with such eloquence 
that the famous preacher Whitcfield, who was present, was moved to praise the 
young man extravagantly and to urge him to enter the ministry Instead, he 
returned to Philadelphia and for three years studied mediane wnth his father 
At the conclusion of that period he went to London, where he lived m the family 
of John Hunter and studied anatomy and midwifery under UiUiam Hunter 
Later he went to Edinburgh, where he graduated m 1761, his thesis being entitled 
“Disserlalio anotoniico medua de riacenta cum (ftero^exu ” 

In 1762 he returned to Philadelphia and tooL up practice and teaching His 
return was preceded by a gift to the Pennsylvania Hospital from Dr John 
EotbergilL of a set of handsome anatomical paintmgs and a letter which mdi 
cated that Fotbergill expected Shippen to explain these pictures and use them 
m teaching He also spoke of the probability that Shippen would establish a 
medical school, and spoke of Dr John Morgan as Shippen ’s able young assistant 
in the project 

Shippen began to teach anatomy at once, and in his opening lecture he pro 
posed the establishment of a medical school He also lectured on midwifery 
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Morgan did not return to Philadelphia for three years, but when he did so, 
m 176s, he was armed with a strong letter from the propnetor, Thomas Penn 
He proposed the estabhshment of a medical school, in a speech the delivery 
of which used two days The trustees of the College of Philadelphia accepted 
the proposal and Morgan was elected professor of theory and practice of physic 
Shippen thereupon wrote to the trustees, reminding them that the establish- 
ment of a medical school had been bis dearest wish for seven >ears, that he had 
proposed the matter in 1762, and asking the appointment as professor of anatom> 
and surgery This was granted It seems clear that there was a rivalry between 
Morgan and Shippen for the honor of being founder of the medical school and 
Father of American Mediane It is not highly improbable that the continuance 
of this rivalry led to the quarrels between these men in Revolutionary days and 
possibly to the scandalous charges and other troubles expenenced by each as di- 
rector general of the Hospital Except to note that both men were highly suc- 
cessful and highly esteemed dunng all the period, we may skip the interval from 
the founding of the medical school until the Revolutionary War 
In October, 1775, Dr Benjamin Church having been detected m correspond- 
ence with the enem> and dismissed from office, Dr Morgan was appointed by 
Congress to succeed him as director general and physiaan m chief of the Hospital 
Some months later, m July, 1776, Dr Shippen was appointed director of the Hos- 
pital of the Flying Camp in New Jersey 
Soon after, Congress began to curtail Morgan’s power and authority and to 
increase those of Shippen, and m January, 1777, Morgan was dismissed, and 
Shippen was given his position as director general m April 
Morgan at once began to seek vindication, which Congress granted him in 
1779 m a resolution declaring that he “did conduct himself ably and faithfully 
in the discharge of his office ’’ Morgan, Benjamin Rush, James Tilton, and others 
continued to make senous charges against Shippen, who was brought to trial 
before a rrulitary commission in August, 1780, and was honorably acquitted In 
January, 1781, he resigned from the service and returned to private practice and 
teaching Except for one winter, 1776 7, be had kept up his lectures each year 
while m the army Hewasconsideredanextraordmanlyfinelecturer Successin 
teaching anatomy and obstetrics required outstanding personabty, as public 
opinion did not approve of dissection or of men midwives On one occasion 
Shippen issued the following public statement as to his procurement of anatomical 
material “The Doctor with much pleasure improves the opportunity to declare 
that the report 15 absolutely false, and to assure them (the public) the bodies 
he dissected were either of persons who had wilfully murdered themselves, or 
were publicly executed, except now and then one from the Potters’ field, whose 
death was owing to some particular disease, and that he never had one body from 
the church, or an> other private bunal place ” 
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rhc advertisement for his first course of lectures on midwifery began as 
follow s 

“Dr Shippen, Jun , having been lately called to the assistance of a number 
of women in the country in difficult labors, most of which were made so bj the 
unskilled old w omen about them, the poor women have sufTcred extreme!) and the 
little ones were cntirclj destroyed, whose lives might have been easily saved by 
proper mimgcmcnt , md being informed of several desperate cases in the different 
ncighljorhoods which had proved fatal to the mothers, as well as their infants, 
and were attended with the most painful arcumstanccs, too dismal to be related, 
he thought it liis duty immediately to begin hu intended course of lectures on 
midwifery, and has prepared b proper apparatus for that purpose, m order to 
instruct those women who have had virtue enough to own their ignorance, and 
apply for instruction, as well as those young gentlemen, now engaged m the 
study of thit useful and necessary branch of surgery, who are taking pains to 
qualify themselves to pnclicc in different parts of the country, with safety and 
advantige to thcir/tJlon crcitures " 

After lecturing and practicing mcilianc, surgery, and obstetnes for some 
ten or twelve years after leaving the armv, Shippen suffered a severe blow m 
the illness of lus only son, a young man of chirming personality and bnlhaat 
promise, m whom he delighted and for whom he lived After sit years of illness 
this son dieef and Shippen lost mtercst ‘in every remaining object ” 

“ Then like a lamp within him died 
I he (lame of his magnificence ” 

I or another ten years lie lived and taught but mainly he gave himself up to 
religion His health failed and in the summer of iSoS he was “attacked by an 
anthrat, which so much incrcascil his debility that he sunk under it on the 
eleventh of July ’ 

lie was learned eloquent, equable and kind He had a pleasing personabty 
and a fine sickroom presence He guided the medical department of the American 
Army during a considerable part of the Revolutionary War He was a co founder 
of the Orst American medical school, a noted and pioneer teacher a skilled sur 
geon and obstetrician He looms large in the history of Amencan Surgery 
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SURGERY, G\'NCCOU)GY AND OBSTETRICS 


The advertisement for his first course of lectures on midmlery began as 
follows 

Dr Shippcn, Jun , having been latel> called to the assistance of a number 
of women in the countrj in difTicult labors, most of which were made so bj the 
unskilled old women about them, the poor women have suffered catremelj and the 
little ones were cntirelj destro>e<l, whose lives might have been easilj saved b> 
proper management, and beingmformcd of several desperate eases in the different 
ncigliborhoods which had proved fatal to the mothers, as well as their infants, 
and Were atlcntlcd wath the most painful arcumstanccs, too dismal to be related, 
he thought It his dutj immediately to begin his intended course of lectures on 
midwifery, and has prepared a proper apparatus for that purpose, in order to 
instruct those women who have had virtue enough to own their ignorance, and 
applv for instruction as well as those young gentlemen, now engaged m the 
study of that useful and necessary branch of surgery, who arc taking pains to 
qualify themselves to practice in different parts of the country, with safety and 
advantage to their fellow creatures ” 

After lecturing and practicing meilicinc, surgery, and obstetrics for some 
ten or twelve years after leaving the army, Shippcn sufTcred a severe blow m 
the illness of lus only son a young man of charming personality and bnlliact 
promise, m whom he dclightcvl and for whom he lived After years of illness 
this son <lied and bhippcn lost interest “m every remaining object ” 

' 1 hen like a lamp within him died 
The flame of his migni/icence ” 

1 or another ten years he hvul and taught but mainly he gave himself up to 
religion Ills health failed and in the summer of iSoS he was “attacked by an 
anthrax, which so much increased his debility that he sunk under it on the 
eleventh of July ’ 

Jle was Jeirned eloquent, equable and kind lie had a pleasing personabty 
and a fine sickroom presence He guided the medical department of the American 
\rmy during a considerable part of the Revolutionary W ar He was a co founder 
of the first American medical school, a noted and pioneer teacher a skilled sur 
gcon and obstetrician lie looms large m the history of American Surgery 
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OLD MASTERPIECES IN SURGERY 
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CiELTOS AURELIANUS 


Aldus included the /*»?« Books of Chrome Diseases in 
the Aldittc medical collection which appeared in 1547 


O RIGINALITY oratleast some difference with under the title Medtct Antiqui Omnes The Acute 
orprogressbejondaccepled methods andbe and Ckromc Diseases was published in one volume 
liefsis necessary to accomphsh reputation for for the first time in 1567 and again in 1569 at Lev 
any individual and make that individual an out den by \\ Rov^lms These editions evidently 
standme figure Calms Aurehanus chose for his life supplied the demand for more than a century ana 
work a profession which at his time was dominated it was not until 1709 that a Swiss physician, re 
and had been dominated for more than a century by siding m Holland, Johann Conrad Amman, brought 
the teachings of Claudius Galen To him there were out a new and most complete edition of the w orks of 
open three opportunities Either to become a fol that author Ammaii is noted also for his work on 

lower of the Galenic doctrines of eclecticism and the education of the deaf and in 169? he published 

sink into the level of mediocrity by becoming an a treatise on this subject which was written in Latin 
infinitesimal gram of sand in a great mass or to and achiei^ such a reputation that it was trans 
adopt one or another type of the numerous forms lated into Dutch and English 
of cnarlatanrv of the period and lose his self respect This work of Cilius Aurehanus is practically the 
d not his originality or to find some other outlet for only one which gives the ideas and teachings of the 
his mental effort and so hew out a career for himself Methodist school as it is frankly a translation into 
which would permit him some autonomy and also Latin of the work of Soranus of Ephesus which has 
siYow him to achieve some reputation fox himself m gteat part been lost la the original Aurehanus 

Of the three openings Aurehanus chose the biter was an African consequently his Latin is not par 

and solved his problem by becoming a follower of ticubrly good and the book by no mean» a model, 
the greatest competitor of Galen Soranus of Ephe but in spite 0! these drawbacks it is important for 

sus Incidentally he preserved for us some of the its histoncal value and the fact that even as late 
work of boranus and gave us in his work one of the as the Salernitan School it held its position almost 
best descriptions of the beliefs and practices of the on a par with the works of Hippocrates and Galen 
sect of the Methodists which had been founded by^ when they were read and taught to the students of 
AscUpiadesofPrusainthefirstcentutyB C .changed, roediane Thus the three great schools — Dogmatic 
not particularly for its benefit by Ihemiston a lit Eclectic, and Methodist — were represented bv these 

tie later in the same century continued by Soranus three authors in the teaching of the middle ages 


at about the time of Galen and then overshadowed 
by the popularity of the GaUniC «choo\ 


The greater part of the work deals with internal 
. . , mediane and conuins much pharmacology to 

C*!ius Aurehanus was an African, born at Sicca gether with baths enemata, and other therapeutic 
in Numidia who lived about the end of the third devices used in that form of practice He does how 
and beginning of the fourth century A D He came ever occasionally advise surgical procedure such as 
to Rome and there practiced and taught mediane iracheotoray which he refers back to Asdepiadcs 
and surgery and achieved a considerable reputation but that he is not very enthusiastic about operative 
both from his writings and his success m practice procedures may be gathered from his description of 
His work became one of the principal guides lottowed hernia He speaks of cases in which the hernia goes 
by the medieval rnonks and is the principal auth into the scrotum and apparently becomes strangu 
oritv that we now have for the views and pnnciples lated For this he advises the attempted replace 


of the Methodist school as it existed during the dos 
ing years of the Roman period 
it was not until well along in the sixteenth cen 
turv 1529 that Yurelianus work was printed and 


ment by various means and finally says that the 
sac mav be opened and replacement carried out by 
‘‘audacissima chiturgia (most audacious surgery) 

.h.n niJ ... r,,,. ■ 1 Vi.”; In field of desCTiptive symptomatology of tiis 

then otilv in part la that y ear the e <./ ease the work is good The desaiption of Hydro 

Uenrumsle^s lour tears later 101533 the same may be said of many other diseases Onecon 
b^Simon^L'cimM^rth^ Soranus was a dear and 

steo XrofSerrElLJn^^^^^^^^ Press At Mcmate observ er and that at the least Aurehanus 
step father of Robert hsuenne Fourteen years later did a great service in preserving his work 
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.« «f nn vAlue moreover Jt ina\ The first volume contains chapters on the history 

sss-s=ar£ sss'ssiiig 

unsatisfactory even though the literature gives it ology of these organs in domesticated and evpm 
S ciedil espcciaflj in epididymitis SnaU in mental animals endoctinokgy, eugenics, hygiene, 
Snons iS supp'liialing ingiinal adenitis ate best aiidoccopational diseases The second volume deals 
Cocaine of any strength is dangerous and given no with general symptomatology and diagnosis moth 
ola“ in tenito urinary surgery ods of emminstion, medicinal and organotherapy , 

'^ Strictures are carefully dilated to bo JiT and protein therapy, b ray and ra^dium treatment psy 
bo 3(F sounds The chapter on stncturesis very chotherapy, pro operative and postoperat ye treat 
comprehensive and complete ment, general and loeal annsthesia The third vol 

It Is Stated that gonorrhttal patients who develop unie covers the problem of constitution, disturbances 
an arthritis are not predisposed to arthritis m iheir of growth osteomalacia, chlorosis malforrnations 
next attack of neis^enan urethntis Id the treat malpositions, sterility steriliration, patholoey of 
ment of arthritis typhoid vaccine is used latra menstruation bacteriology of the vagina, diseases 
V enousl) The authors do not consider salicvlatcs of vulva and vagina In the fourth volume v.e read 
of value in gonorrhccal arthritis and believe that of inflammations atrophy and hypertrophy of 
this IS one way to differentiate eonorrhaal arthritis uterus and cervix disturbances of secretion, hsmor 
from other arthritides rhages pathology and treatment of fibroids cancers, 

The urethra is the site of infection m non parous and all other tumors of the uterus The fifth volume 


women and the cervix in parous women Six to 
8 per cent silver mtrate is used without hesitancy 
on the acutely infected cervix Non operauve pro 
cedures are stressed in the treatment of salpingitis 
The criteria of cure of female gonorrhea are nor 
mal appearing Bartholin's glands urethra, para 
urethral crypts vagma cervix, and anus A bi 


takes up tumors oi the tubes diseases ol the pelvic 
penloneum bgaments, nerves and blood vessels 
further, actinomycosis tuberculosis and syphilis of 
the genitals In the sixth volume tumors of the 
ovaries and their treatment are discussed, likewise 
injuries of, and foreign bodies in the genitals pen 
tonitis and diseases of the breasts The seventh 


manual axanunation muvt exclude patWogy m volume is devoted to psychology and psychiatry in. 
uterus and tubes Smears ace taken from a mas gynecology the interrelations between the female 
saged dilated urethra after treatment with silver gemtals and ear, nose and throat musculature and 
mtrate The urine is centrifuged and stained bones digestive arculatory, and bsmopoietic svs 
Smears are also taken from Bartholin's glands terns eye and skin liver and kidneys and finallv, 
Skene s tubules the cervix (before and after menses) discusses the sedimentation test The eighth volume 
and the anus These tests are repeated in 3 4 and treats of the relationship to infectious and respira 
6 months If all tests are negative at the end of tory disorders metabolism adrenals spleen and 
a year marriage IS permitted pancreas, urinary organs and nervous system and 

Government education of the people in matters contains an essay on the physiology and pathology 
of venereal diseases is advocated of puberty 

This book IS interesting reading and is quite valu Beginning with the ninth volume obstetrical sub 
able in that it giv es us the ideas of men whose expc jecls are presented Here W'e find chapters on the 
iiencc has been wide and varied IIaxbv Culver development of the ovum and placenta anatomy 

E and physiology of the fetus physiology and pathol 

vfcR since the first installments of Btoloiy and ogy of placenta and amniotic fluid The tenth 
PalAoHy £>/ II put in appearance m I9»3 volumecoversthepathologyof decidua membranes 
I have promised myself the pleasure of presenting and umbdical cord biochemistry of pregnancy and 
to the readers of SuRCzwv Gvvzcoujgv andOnSTXT partunlion physiology and diagnosis of pregnancy 

Rics an appraisal of this stupendous undertaking in and utenne contractions Norma! childbirth mul’ 
Its entirety After less than six years— a short Ume, tiple pregnancy abnormal duration of gestation 
indeed for so gigantic an enterprise— the mono premature birth and abortion and toxxmias arc 
u* diswssedm volume eleven Thetwelfthvolumedeals 

volumes of large format each of about one Ihojisand with anomalies of passage and passenger mole and 
pages represent an encydopidia of unprecedented chonoepithelioma and ectopic pregnancy In the 
proportions and one s amazement at such ii hes is thirteenth volume ate presented placeiua orivia 

the p an of the work ph>siology and pathology of the newborn The final 

chapters on normal 

I'i'.??? Dr Udwi* Stiu, 1 mtiutt GoLci^ and pathological partuntion in domestic animals 

MO c i»»j <H4>9 rnedicolesal gynecology achievementsof gynecology 
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REVIEWS or NEW ROOKS 


T nC subtitle of the new contribution on Progtes 
sne Rflaralioni i« A I hNsioloRicalsnd Clinical 
In\csttMtionof Muscular States and thnrSig 
nificancc m 1 8> cholog) and Medical I ractice ’’ This 
IS the product of twenty > can’ work and comes from 
the phjsiofos;icaf laboratory of the University of 
Chicago It IS a most scholarly and scientific preseo 
tation and review of existing knowledge and con 
tains the carefully developed argument for a new 
approach to ‘ nervousness together with exact de 
tails of (he authors technique of treatment 
The book contains eighteen chapters with an ex 
tensive bibliographj and index The author first 
calls attention to the hitherto lack of exact phvsio 
logical knowledge of rest anil relaxation He defines 
neufomusoilar or nervous hjpertcnsion as a con 
dition marked by reflex phenomena of h>perexcita 
tion and h>pcrirntation ’ lie suggests that the 
term nervous h>pertension ’ should largely replace 
the term neurasthenia’ He believes that in most 
instances the exhaustion implied in neurastbema is 
a biproduet of tension The appearance of phe 
nomena of nervous h>pertension in various diseases 
throughout the whole range of medicine and surgery 
IS well discussed The extreme degree of relaxation 
required for success is termed progressive rrlaxa 
tion ” Differential relaxation ‘ is the absence of 
an undue degree of contraction in the muscles cm 
plovedforanact whifeother mu«cles ootsoneeded 
remain flaccid Sixty pages are devoted to the tech 
nique of inducing these states Chapters on the 
influence of relaxation upon the reflex reaction to 
sudden pain upon the knee jerk and upon mental 
activities (hough models of careful scientific work 
are highly technical and difllcult for any but workers 
in phv siologj There is a similarl) excellent discus 
Sion of tonus A <peaal chapter is devoted to the 
application of the author s method m spastic ersopb 
agus and mucous cobtis llJustratnecasesindiierse 
medical conditions and (he therapeutic use of pro 
gressive relaxation complete this volume 
The neurologist or psychiatrist with adequate 
clinical experience m neuroses will be surprised at 
the complete and consistent absence of (he psycho 
therapeutic viewpoint Dr Jacobson has even gone 
to great care to avoid any effects explainable bv 
suggestion It is argued (hat during neurosis there 
IS failure to relax Recovery by whatever route 
attained generally is characterized by a return to 
a fairly normal relaxed state The vanous methods 
to this end heretofore have been indirect in the 
measures empio) ed perhaps because the importance 
of physiological relaxation has not been fuUv real 
ired To the reviewer there appears to be a ques 
tion of priority Granted some distressing expenence 

IPIOC.MSIV* RZIAXATIOH aPhysioi^cicavaxo Cuvicvt-Wnsn 
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Q^Ajo UBivwulrol 0““*'’ P'***' 


leading to emotional disturbance such as a fear 
wbi<* Is built on certain misinterpretabons there 
will be neuromuscular tension this m turn wilf send 
to the brain propnoceptive impulses which m luni 
will Increase the tension and a viaous circle of 
habitual state w ill result U here is the chief offender 
in (bis vncious atde’ Alteration of mental content 
attitude or newpointoftcBresults 10 lowered (foaon 
It is impossible to conceive that any alteraUoo of 
tension can correct misinterpretations or banish fears 
based thereon Taken as an independent method 
of treatment Dr Jacobson s contribution challenges 
the whole jnentaf hvgjenc position Talrn as an 
adjunct in le-education new habit formation and 
better ph\ steal faypene after psychic data are 
adjusted, it is fuff of promise of great value 

John Favui. 

'^HE authors of Cenerrhea and Ktndnd Affdiw’ 
have endeavored to produce a short and practical 
norl to be used by both (be spcaabst and (be gen 
eral practitioner A short concise histon of gonor 
xbera IS giv en and a plra u made for check og the 
incidence of gononbera by teaching bovs the proper 
m^t for women and themselves but prophvlixis 
and regular me&cal examination of prostitutes art 
not stressed Ev en though the Amencan and foreign 
authors are paying less and less attention to the 
complement fixation test it has a certam defiute 
value and should be used The statement that no 
absolute immunity is gamed from an attack of goo 
orthcra and that 90 per cent of the ca'es of gonor 
rhtta becomes jvosteoor even with the best of care 
mav be somewhat expLmed by the fact that the 
author uses the seiJed in treatment for early an 
tenor urethritis Fostenor uretbntis he beheves does 
best when the methods of treatment and tne »iu 
Uons used are changed from time to time He advo- 
cates that when massaging a prostate it i> 
pass the finger to the limit of the right or left lobe 
of the prostate and massage outward and down 
ward never from side to side across the urethra 
The cnteria for the cure of gonorrbeea in the male 
should be nine gonorrbeea free smears and cultures 
of the urethra following massage sounds vaccine 
and silver nitrate In addition to this the pauent 
IS uretbroscoped and the unce cultured This is all 
repealed after a week’s rest and again after a two 
weeks’ rest A complement fixabon test »s done 
last The author states that he has not seen tfie 
disappearance of gooococci m pabents sJtet a 
tacks of high fever He furthermore believes tnai 
the gonococcus remains many years in tee ep 
didymis after it has once been attacked 
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this noik/and that without it no public mcdicia omtiniis a most "“f 

i.v„,-w /-tin hnn/a tn be cDiMoIete toanautboc mde^ It is probably tbe greatest reier 

library can hope to be eompletc^^^__^^ Gamioas cnee nott on otosclerosis to date Jom F Deiph 

I N the foreword of the book entitled Radium Treat 
tnetU of Cancer* the author states that the work 
covers a period of 5 jears and embodies the erpe 
nence of the staff of the Westminster Hospital 
which mdudes nine of his colleagues 
The disisioDS of the volume are well organized 
and tndude a clear and conase erplanation of the 
physics of radium the general principles of treat 
ment the technique involved in the application of 
tbe doses advocated b> the authors and illustrative 
cases of the treatment of the most common sites of 
malignant disease 

The chapters on cancer of the buccal cavity and 
on the breast will be especially interesting to the 
general surgeon In cases of oral cancer the author 
states that radium therapy of the primary growth 
should always be the firtl step m the treatment and 
that surgery should not be directed against tbe 
lesion unless tbe treatment fails 
There has long been a controversy both here and 
abroad over the amount of radium to be used in a 
given case At tbe present time some of our largest 
centers are using great amounts for a short period 
of time and are thus delivering ‘gram" doses At 
the Westminster Hospital they rely upon small 
amounts of radium with long time exposures and 
the results they have obtained constitute, m my 
opinion a strong argument in favor of their method 
The book is well illustrated and m addition con 
tains 15 colored plates which are excellently done 
The chapter on skin covers less than two and one 
half pages and might well be enlarged On the 
whole It is a very good exposition of the subject and 
I believe it furnishes a valuable and timely link 
between tbe surgeon and radium therapist 

R C Csuv 


I N recent years a number of manuals dealing with 
tbe subject of electrocardiography have been 
published Among these the book of Dr Wiggers* 
will take high rank. The author has had preascly 
the experience to which he modestly lays claim, 
experience in the use of the electrocardiograph m 
experimental work and in the dime and is thor 
ougbly familiar with the physical prinaples upon 
wluch the electrocardiograph has been developed 
The early chapters of the book are concerned with 
the ph) sics both electrical and optical of electro 
cardiography these are followed by descriptions of 
the various types of instruments upon the market 
The second part is opened with a description of the 
normal electrocardiogram iollowing which the sig 
mhcance of the defections is discussed Indeed the 
chapters on ‘ The Signibcance of Electrical Deffec 
tions contain within a brief compass a compreben 
Sive survey oi fundamental principles in tbe inter 
pretation of electrocardiograms The remaining 
sections are given over to the presentation of the 
cltmcal aspects 0! electrocardiography In the pref 
ace the author states that the plan of instruction 
used in his courses in the medical schools with which 
he has been connected has been evolved as a basis 
for the book In fact a large pact was actually 
written w bile the practical courses were la progress ’ 
This has given to tbe clinical sections a ^dactic 
quabty which does not make for the pleasure of 
reading but it will serve to make it easy for the 
beginner to retain what be reada whicb after aU 
IS tbe aim of the author The book ought to be 
well received It is of real value If there is any 
cnticism to be offered it would be to suggest that 
another edition may well contain more illustrative 
electrocardiograms The clinical sections might be 
amplified with a wider range of electrocardiograms 
and thus be of more help to the man who is work 
lug out his electrocardiographic problems alone 
JvkcsG Cack 

'T'lIE two volume set on Oloseterosts* is published 
a under the auspices of the scientific committee of 
the American Otological Society and represents the 
hrst step in an eitensiv e study of the problem of oto- 
sclerosis It comprises about 500 pages divided into 
four seciionsdealing with pathologv eUology symp- 
toms and dngaosisand treatment A very exhaustive 
study has been made of the history and research in 
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book on Phystcal Therapeutic Techmi* by 
* Dr Granger who was the best known authority 
on physical therapy in the United States is the best 
of iU kind that has appeared It is not for the 
speaalist in physical therapy but is intended for 
the phvsician who has installed a limited equipment 
Therefore there arc rather sketchy chapters on 
mKhanotherapy muscle re education and massage 
This IS the only senous fault m the book for tbe 
phvsician using physical therapy should know tbe 
technique of muscle re education 
The first one hundred pages give an excellent de 
$cnption of the use of electrotherapy with some 
lundamentals of the physics of the various currents 
'Raihw TitAnn 
- 1 ^«r1ark 
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SURGriU, G\srcoioo\ and obstetrics 

in the nineteenth ccntur> the rcticulo cpithelnl the orRanism which harbors these orcans If ne 
fV '‘tarn'M. ^ever in and the onh hid a more comprehensive TerK thb new 
chddl rupture of the membranes on j:>affoIo;:y jn the Lnghsh Jauffua^e' The Genwns 

O hVs tr„u « 1 * from rtoutnhtdkjndc to Frajcn 

hiri rrJ^rV,. I®, ‘^"^ributions I *Bn<fe lo create a worl which should coUeci the 

* at ^mc detail m numerous entire milrnal and present all the available /acts in 

previous reviews Lich chapter is a complete es«) a clear and consistent manner that has been the 
'''' some of them represent plan of the editors To quote their own wori, in 
V critabic monographs To select n few at random iJie preface the wori not onlv dtsenhts tie d/s- 
(ne chapter on mcdicimt treitmcni covers 140 rises of the female generative orcins but also as- 
pafjes thit on stcrilit) 1O4 piges the two chapters sembles cvcr> thing that m3) have a beanngon the 

on ovarian tumors have 358 pigcs the «sa> on origin and treatment 0/ the«ed: eases /romtieno- 

abortion numbers J40 and the treatise on gvne ment of conception to the grave Such a worh 
coloRic uroloRVJSj pipes The thoroughness of therefore must extend its scope be)ond that of all 

presentation IS further Attested b) thousands upon previous handbooks in our special}) " 

thousands of bibliogriphic references appended in Biefagy <j«d Pathology of II ewj;i senes a double 
smallest print at the enil of each chapter \fncncan purpose To the active spcciabst it is an authonta 
literiture is well represented eicept /or the years livcguide lo the researcher a reference work on ah 
during and immcdiateU after the war when the im developments to the present dav e now urdei 
povenshctl condition of the counlrv madcourjour - - • ... 

nals inaccessible to Cerman wrijers 
Ninctv four collaborators have contributed to the 
work Mmost ill of these are men known to the 
medical world as authorities on the furticular sub 
jeets thev have discussed Internets and neufo 
p»)chiatrists dermatologists and historians ocuhats 
and velrrinaruns have labored side b> side with 
g)necologists to make this undertiking complete 
from ever) as{tcct and it ntav be said without ex 

aggeratjon that no better proof of scieotJbesolidanly ... ^ 

and cu operation could have been given That not obstetrical subject will hereafter consult first the 

all the rssa)s and chapters are of equal standard IS respective chapter or chapters in this handbook 

after all only n.alural with so Jarj,e a number ol J or reasons previousU staled hems) hive to look 
collaborators A certain amount of overlapping and up the \mencan literature from igi4 to r^aj *nd 
rvpctiliun vias unavoidable and seems so me even will then be readv to start on hi> own work 
desirable ff the various subjects were to be viewed I have not )et mentioned lhei2lu»lrafions There 
from every possible angle Neither should it be a is an almost endlcss number of them manv of which 
matter of criticism if here and there we iind opinions have never before been published and there is a 

expressed which ma) not be acceptable to eveiyone profusion of color plates of unsurpassed excellence 

for medicine is no exact science but remains forever When one tealiaes ihat this work, was conceived ol 
in a state of flux and man> of the newer teachings and earned into elltcl at the lime of greaUst post 
are still debatable while even the older and seem war depletion and depression m German) tne'ision 
ingly established ones are alwa) s subject to changes danng and determination of the editors and pu!> 
But It would be quibbling to pick Daws in a work livhtrs excites o..t sincere admiratioa We tban 
which has given to the medical world an entire!) them for what they have giv*'" '■''d mnsraiu 
new conception of g)necology 

We have traveled far m the last sixt) or seventy 
years since our young specialty first began to struggle 
into a place of its own and aspire to independence 
b) the side of Us parents Obstetrics and burgerv 
Then and for many years to come attention was 


stand the reason whv chapters on comparative 
anatoms pbyiiolop and pathology ofaniinabare 
includnl Not only i> much of our fTiniiamfnls' 
Lnowleifgc derived from observations and experi 
mrnts on animals but the detailed description of 
methods of experimentation saves a good deal of 
time for lho^e who wi»b to engage in similar in 
vestigabons 

lor practical purposes the proposition amounts 
to this W hoev er embarks on anv dinical or expen 
mental study or rrseaiti on anv gynewlogjcal or 


incut lui .Miattuv. ..u.w b..... ..i and we coDgratu 

late them on their success m creating a work. 0/ 
which It li difticull to speak m other than super 
lalivistic terms 

Such a work must not become obsolete let 
experience has demonstrated that the most exten 
c leltrence works all too soon become antiquatea 


Then ann tor many years to come atieniion was sivc reicriuve , 

focused on local changes within the reproductive I mention merely the handbooks bv , 

sphere and our therapy consisted altogether of /ocai by \eit and it seems that medicd cvoluti 
treatment by means of medicines or the knife The on more rapid strides than ever be^f* , " 

last two decades have brought about a decided that the pubJi hers of Biologx ^ 
change Serology and bacteriology physiology and H oman ha e devi ed a way to avoid 
endocrinology, the studv of heredity and constitu in this case Perhaps our own loose ^ 

tion the recognition of the effect of occup-ition and and monographic collections with ‘beir app ^ 
he evaluation of psychic mfluences-all these have brought out everv few years may ^ 

widened our gynecologic horuon and enabled u» to whiUi this \vork can alwavs kep -.ergreen 
realuc tha^our endeavors must not be limited to progress made and thus be retained as an evergreen 
a certain set of organs but should embrace as well classic of gvnecologic literature 
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rhc technique here is Tscll cxplameii «nd »cJI 
iJfustratecl 

The \aluc of massage is stressed and Granger 
makes ^ pies that as soon as the ph>sioan needs an 
assistant or a technician the common practice of 
training an oflice secretary be abandoned and a per 
<on trained in masssge and muscle re education be 
secured 

1 here IS an excellent chapter on a hospital depart 
ment of ph>sical thcrap>, Riving sugRcsted lists of 
cQumment and floor plans 

Ine list two hundred and twcne> five pages arc 
devoted to the technique of ph>sicil therapy in van 
ous pathological conditions Here it is rmphasiaetl 
that ph> steal ihcrapj is onl) an adjunct that il 
should be prc^cnbcil onlv after a careful nh>sical 
examination has been made that rtiologica) factors 
should first be sought and eliminated and that 
proper medical and surgical procedures should go 
hand in hand with ph>sical therapj Thu is based 
on t«cnf> five vears experience in a large private 
practice devoted to ph>sical ihcrap) and as director 
of one of the largest hospital ph) steal therapy de 
partments in the world 

This book will be a great help to the beginner and 
of great interest to those familiar vvith physical 
therapv J b C 


/^UTZEIT’S monograph* is a rather complete 
discussion of the development and the nses 
advantages and disadvantages of the method of 
gastroscopy for diagnostic purposes He has made 
over 500 gastroscopic examinations and gives the 
reviewer the impression of having mastered thb 
rather diflicuU procedure He gives eipliat direc 
tions and V aluable suggestions for successful carrying 
out of the method Though an enthusiast on the 
subject he frankly admits the disadvantages of 
the method Among them be mentions sensitive 
throat difficulty m passing a rigid instrument pos- 
sible damage jo the ersophagus and perforation of 
thcitomach nail with the lostnimeat Tiedamage 
to the ersophagus is particularly to be feared be 
cause of great difficulty of approach and repair The 
author also states that not all of the gastnc area is 
accessible to view The lesser curvature and the 
area of the pylonc portion cannot be brought into 
the view Its greatest advantage is in the recognition 
0/ a castntis So far as ulcer and caraaoma ait 
concerned the roentgen ray study wiU always P'O 
more reliable information The method will w au 
probabilitv find verv little favor this side 01 the 
Atlantic Ccossa HuKao- 

•fir* C*»t»o»t 6 ni IV IUbiii*> mi Kiens«iv StAOtsuoxorm. 
BS l>r kuM iMiie i Delia /obui p isrff >919 
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r T is but fitting at the opening night oI our 
annual meeting that v,e should pause for 
a fei\ minutes to do reverence and honor 
to the mcmoi> of Americas greatest teacher 
and Chicago's master surgeon Here we have 
the env ironment , the atmosphere which p1a> ed 
so great a part m the making of Murph> , for in 
him was personified the intensive energj of 
this great citj of the Middle West He grew 
with It, ho gloried m it, m his work and in his 
teaching there was ever the thnU and the to 
mance of the pioneer The boundless energj 
of the growing \S est was in his blood and mlo 
surgery he brought that dynamic force and 
aeal which weie in keeping with the eager and 
restless activities around him Pre eminently 
at this meeting, held in the arena where lor so 
long he was the leading figure we recall with 
gratitude his gifts and his achievements 
The opening years of this century will be re 
membered is those in w hich American surgery 
as a science and as an art made its full adv ance 
into the front rank of world medicine Promi 


o MV u enjoys touay.wnll be 

that of J 15 Murphy in whose unique person 

ahty enterprise and enthusiasm were so hap 
pilv and so elTectively combined Murphy 
for many y ears before his untimely death had 
attained (o the full stature of a surgeon lore 
most among his many surgical virtues was a 


TSe John a hlurpbyOr li 


I T IS but fitting at the opening night oI our ject m hand, led to his many remarkable con 
annual meeting that we should pause for tnbutions (o surgical knowledge He saw 
a few minutes to do rev erenc e and honor things clearly and had the pow er of presenting 
them in vivid relief, so that by convincing 
argument he led on to conclusions which 
seemed inevitable and irresistible He will 
always be remembered as the foremost among 
clinical teachers and chiefly because of the 
fact that while no man could equal him in the 
intensity of his focused attention on the in- 
dividual case, few, jf any, could surpass him 
m drawing the moral and laying bare the un 
derlymg principles which the case displayed 
About Murphy there was nothing small or 
parochial, he w as a world teacher and an ideal- 
ist In (he inauguration of this great Clinical 
Congress and the founding of the American 
College of Surgeons he played a leading part, 
and tonight it is especially appropriate that 
w e should remember him at home as a founder 
of our ^llcge m the city of which he was so 
honored a cituen and surgeon 

n=nVam;;g;h:;i.;;;cM;'';hrb™Li'gTe;i 

men who put surgery m Amencron the sSJ characteristic it has been catholic 

and safe footing nhich it enjoys today, wall be search^for^resb^t^^^^?^?^ 

senation at the source, Alurph, bj precept 
Md b, practice led the ua, flic mtema 
tional ctchange of rdcas nhich he fostered is 

„ „„„„ „„ , S”" valuable and rsholesome 

true scuntihe imagraalKsn This, combined does^Mt olb “'^ 1 ,'’'?“®'“"’, •"■‘"”'’•'”2 

ndh Ins tremendous concentration on the sub aeno Senctal standard of efTi 
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PRINCIPLES IN ABDOMINAL SURGERY 





TJIE PRINCIPLE OP DE TENSION 

It » in the effective mobiUiation of the 
tissues to be dealt with that our teet is best 
illustrated Deal onlj with the mobile organ, 
if It be immobile, mobilize it Do it not by 
force but b> strategy based on the anatomical 
fact that all the abdominal organs tv ere mobile 
before some became fixed, and therefore all 
may again be rendered mobile This sounds 
dangerously like a platitude, and yet this rule 
IS but imperfectly observed and what should 
be easy and safe surgery is often rendered 
difficult for the surgeon and dangerous for the 
patient 

When William May o demonstrated so beau- 
tifully how a generous mobilization of the 
proximal colon might be effected so as to ren- 
der resection of a large segment both simple 
and safe he illustrated a principle which has a 
mdcbpread application in the abdomen Other 
portions of the gut, such as the duodenum, the 
splenic flexure, and the descending and iliac 
portions ol the colon, are equally susceptible 
of mobilization How often can a resection of 
the transverse or distal parts of the colon be 
rendered easy by a simple division of the 
phrenicocoUc ligament, enabling tissues, whidi 
would othermse be united under tension, that 
unforgivable sin in abdominal surgery to fall 



Fig i Dt^iuon of (ssciipropns at the angle to lasure 
free mobilization of tbc duodenum 

together m perfect relaxation In the mobili- 
zation of organs there are two structures to be 
divided the pentonealfoldswhichretam them 
and the underlying— in the case of diseased 
organs, usually thickened — extrapentoneal cel 
lular tissue or, as we usually designate it, the 
“fasaa propna” It is the division of this 
fascial layer which renders the mobilization 
complete, and this division can best be effected 
by the knife (Fig 1) Thus we find, in the 
mobilization of the duodenum, that a simple 
division of the peritoneum along its lateral 
border will free it considerably , but it is only 
when we divide the fascial bands which hold 
it, and especially its inferior border, that it can 
be brought up freely into the abdominal wound 
(Fig 2) In the case of the colon the system 
atic division of the extrapentoneal fascial 
bands by the knife is of equal advantage 
In one operation above all others, however, 
is the, pnnciple seen to greatest advantage, 
namely m splenectomy The greatest impedi 
ment to removal of the enlarged spleen is in 
my experience not inflammatory adhesions, 
which are rare, but the short outer leaf of the 
lienorenal ligament \\ ithout an. adequate sev 
erance of the ligament, the spleen cannot be 
delivered except at the imminent nsk of a tear 
in the hilum Not only must the peritoneum 
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fncndsliip ^\luch make for peace among the 
nations 

It IS a peculiar honor to (lcli\cr the Oration 
in his memorj That >ou should have asked a 
surgeon from Scotland is c\ idcncc of the bond 
\\hich unites our profession jn eserj lami, and 
the special ties \\hich bind m> homeland to 
\our great countr> 1 hat j ou chose a surgeon 
from f rhnburgh was a graceful Inbulc to the 
long standing and fruitful connection of the 
great Uni\cr'<it} which I reprc'icnt with Amen 
can medicine When we recall that John 
Morgan, the pioneer of medical ciluralion in 
America studied in 1 dinburgh that William 
Shippen, who with Morgan startcil the flr^t 
medical school in \monca, was a graduate of 
I dinburgh m 17G1, that I’hilip S>ng Tin sick, 
the father of American surgcr\ , took his M 1 ) 
at, 1 dinburgh in that Ucnjamin Uush 
the most distinguished ph>sician of Ins daa 
and a name still held m rc\crencc among )ou, 
was an I dinburgh graduate in that 

Samuel Ihrd who startorl the first medical 
school m New \ork in 1769, had taken his 
(icgrcc m I rhnburgh but 4 jears before that 
William Ciibson, the founder of the Uni%ersit\ 
of Mainland, was a pupil of Sir Charles Hell 
and an 1 dinburgh graduate, that I phraim 
MacDowcll that fearless practitioner and pio 
necr of abdominal surgerj, got his idea and 
inspiration when studying under John Hell in 
I dinburgh — when we recall these indissoluble 
bonds which united earlj American mcilicine 
with the Scottish capital, }ou ma> tniU claim 
Edinburgh as jour Alma Mater and I am 
proud as her representative to be among >ou 
toda\ 

In choosing a subject for this address I was 
influenced bj the fact that, while Murphv in 
his eager course roamed o\ cr the whole lield of 
surgerj, his earlier, and perhaps his most valu 
able contributions were in the domain of the 
abdomen It will not, therefore I trust beal 
together unfitting that I should draw jour at 
tention to some pnnciples which I believe are 
fundamental m abdominal surgerj If manj 
of you recognize in what I say the old familiar 
faces of the well kent facts vou will pardon 
the re introduction 

The capacity of the peritoneum and the ab 
dominal viscera to tolerate even gross inter 


fcrcncc has been fulij tested dunng the past 
50 > ears and has formed the basis and the 
backbone of modern surgerj So great is that 
tolerance that w e as surgeons are apt to pre 
sumc on it and to lose that sense of reverence 
for living tissues which should be a funda 
mental law in operativ e surgerj Bj an elabo 
rite ritual we endeavor to insure that ourop- 
cntions shall be aseptic but ntual mthout 
reverence maj be a mockerj and technique 
associatcti with trauma will be tolerated les 
well than much less perfect asepsis but gentle 
handling If we had to epitomize our guiding 
rules in the surgerj of the abdomen, I believe 
that we might corrcctlv do so bv stating “no 
tnction no tension ’ i he pnmarj impres ion 
convejed to the mind at the first sight of the 
interior of a normal abdomen i> the remark 
able flacciditj of all the hollow viscera, m 
cjuietness and m relaxation lies their strength 
When disease or operative measures interfere 
with this relaxation and introduce tension 
trouble and pain result Our guiding pnnciple 
thus will be to relieve tension when we find it 
and so to plan our operativ e w ork that neither 
dunng nor after the operation shall tension on 
the awlominal wall, the viscera, or the mesea 
tones be present 

The signal advance in our standard of pre 
operative diagnosis has furnished us with the 
adv image of being able so to plan our inasions 
m the abdominal wall that we shall hive the 
freest possible access to the seat of disease 
without recourse to forcible rctracUon Uniie 
the integritj of the abdominal muscles and 
their nerves will ever command our re pect, 
adequate access must alwajs be the first con 
sideration in anj major abdominal operation 
Too small boots beget corns, too small inci 
sions beget complications If we visualize the 
tissues as Iiv mg delicate cellular structu^ 
we become less and less intrigued with ° 
rate mechinical appliances such as povverfu 
self retaining retractors and imghtj crushing 
clamps, instruments which not onlj injure 1 
rectlj the patient s tissues, but blunt oblique ' 
the surgeon s sensitivitj Retractors shou 
be used to retain out of the surgeon’s waj tis 
sues which have been gentlv pushed asi e 
too often we hav e seen them used as if thev w ere 
weapons 



WILklF SOME PRINCIPLES 



Fig 4 DnisjonoIthegenitoaieacntcncfolO— mobiluing 
the appcnduc 

appendicoatoTnj or, still better, a valvular 
tube accostomy earned out on the principle 
of a Senn’s gastrostomj A colon tube passed 
per anum to bejond the anastomosis is less 
disturbing but hardl> so efiicient Insurance 
against ten«wn from a,ithi.a b> a temporarv 
valvular opening ma> be practiced v'lth ad 
vantage when resection of small intestine for 
acute obstruction is required, and the upper 
coils are sodden and dilated Likewise an 
ileoslomj after a resection of the proximal 
colon, where a subacute obstruction was pres 
ent ma> makethediflcrencebetweenasmooth 
and a stormy con\ alescence and may , indeed, 
be a life saving measure 
These three elements —mobilization of the 
Mscus mobilization of its coats, and drainage 
ol Its lumen — are best exemplified m a case of 
resection for a tumor of the descending colon 
\fter free mobilization of the growth has been 
secured by di\ iding the peritoneum and fascia 
propria along the outer side of the distal colon 
and by cutting the phrenicocolic ligament, the 
pcntonealandmusculartoatsaredn ided round 
the whole circumference of the gut at the two 
points chosen for division Light crushing 
clamps of the Schoemaker tvpe are then ap 
plied It these points and the colon resected 
rht clamps arc then vpproximated and apos 
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fis S Division of the lODgituUmal muscular bands as a 
step in colon reseclioo 


tenor row of interrupted fine linen Lcmbert 
sutures inserted and tied An anterior row 
of similar sutures is now inserted over the 
clamps which are then removed and the su 
tures lightly tied, the two ends of intestine 
coming together without the least tension, and 
the intramural blood supply suffering a rmni 
mum of interruption (Fig 6) Through an in- 
asion in the right iliac region a valvular tube 
ccccostomy is now instituted to obviate anv 
gaseous distention Such an operation, based 
as it IS throughout on the principle of "de 
tension,” is followed by singularly little dis 
comfort and in my experience is one of the 
most satisfactory m the whole field of surgery 
Where, in the case of resection of either 
small or large intestine, it is deemed wiser to 
close the cut ends of the bowel and do a lateral 
anastomosis, the principle of mobilization of 
coats is still more applicable A circular in 
dSion dow n to the submucous coat w ill permit 
of the application of a catgut ligature and sub 
sequent invagination of a diminutive stump 
wath both rapidity and tlaccidity The cufi 
method of removing the vermiform appendix 
IS an old and familiar practice The same 
method applied to the small and large intes 
tme Is sound in principle and easy of perform 
ance 
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lu 3 Mohli/itnn of the fil.fn l>ivi i .» of fN-m.v 
nfum sn I of fa <n p^{lrll furmin.. Ih« ou«ff loaf of |h« 
llrnorrn^1 li„anirnt 


on the outir bide of tin. «[i!enic {Kdiclc be 
<Jm but i! o the under!) inj, fascia (I iff >) 
Ihcrt'ifttr 1 sjditn ^^hltll was ‘»pinrtntl> 
/iced so as almost to <{t/\ sift remo\il como 
fonsani into a field where case control of the 
pedicle la reidiij secured 
I een when we consider sueli n simple open 
tion as rcmoeTl of the ecmiifonn apjicndix wc 
find tint the usual impediment to cisj re 
mo\ al Is not the presence of inflamiintor> ad 
hcsions but the binding down of the middle 
third of the organ b) tint congcnitil fold first 
described bj Doughs Reid as the gcnilomcs 
enteric fold 1 liis fold is practicallv bloodless 
and a few touches of the knife will divide it 
and mobilize the appendix complelclj, thus 
abouing It to come up without tension into 
the abdominal wound (Pig 4) 

MODILIZVTION OF MSCCR-VL COVTS 
lUien a portion 0/ the gistro infestiml 
tract Is resected, union whether b> end to end 
suture or bj lateral anastomosis after closure 
of the ends, must be ciTected hen Murph) 
introduced his button he did a great service to 
surgerj not only b) evoking an ingenious in 
strument which has stood surgeons in good 


stead on manj occasions when ordinal) suture 
methexfs were impracticable, but main]) b) 
proving that, if accurate peritoneal apposition 
was obtained, elaborate lavers of sutunng 
were quite unneccssan 
W hdc leak from a suture line ma\ be refer 
able in some ea«cs to sepsis and in others to in 
adequate lilood suppl), it is m m) opinion 
usual}) due to tension either in the long aus 
of the gut iluc to inadequate mobilization to 
tension in the suture line or to postoperative 
tension Within the lumen of the gut If free 
mobilization of the ends to be joined has been 
cfToctcd I hclievc that m the pnnciple of 
mohifizing the coats of the viscera to be joined 
so that the lavers mav be sutured together 
without anv undue tension lies the secret of 
safe anastomosis When we remember that 
the peritoneal and muscular coats of the hollow 
viscera oiler but a slender hold /or sutures and 
that the strength of the wall m c\er) case lies 
in the submucous coat, we realize that sale 
approximation of the outer coats, can be ac 
comphshed onh 1/ earned out mfh these coat# 
compictel) rclixed Such relaxation can be 
secured particular!) in the colon, onli i/fie»e 
coats are iirst divided down to the submucous 
Ia> cr m each end of the bow el entering inW the 
anastomosis In the colon it is the longitudinal 
muscular bands which, being shorter than the 
rest of the wall, render uniform relaxation 
difiicuU Consequentk division of the bands 
down to the submucous coat should be an 
Cssenlnl step m all colon resections (Fig 5) 

I he empIo)Tnent of a single la)er of inter 
rupted Lembert sutures lightl) tied so as to 
give the minimum of interference with blood 
suppl) IS, I believe the ideal method of an 
astomosis and the safest if the pnnaple of 
“de tension ’ be full) observed The use of 
two or more layers of continuous suture drawn 
tight must luevitablj strangulate a 
part of the sutured margins and the infected 
slough so formed will in a few cases determine 
a leak 

The last form of tension to be feared is ten 
Sion {eom within /he eiolution and reten 
tion of gas ici the colon during the hrst few 
da)S after operation ma) bring about tension 
necrosis at a suture line otherw ise perfect 1 0 
insure against this, nothing is so eflicient as an 
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F»g 8 The on-dnelhng clamp method of reiectiott of 
tumot of the lower part of the pelvic colon 

The death rate {torn acute appendicular 
disease, both m this country and m Britain, 
has tended to increase rather than to dimmish 
during the past decade It is m> firm con\ic 
tion that over 90 per cent of the deaths are in 
cases not of primary inflammation, but of pn* 
mary obstruction of the appendix with result- 
ant tension, gangrene, and perforation If we 
would but visualize this disease as one of the 
fatal t>'pes of acute intestinal obstruction, 
■mth the afebrile onset charactenstic of such 
disease, demanding immediate operation be 
fore the tense, obstructed organ bursts, if we 
would teach our students its underlying pa 
thology and demonstrateits charactensticclm 
ical picture — we should not have to deplore a 
rising death rate from so called appendiatis 
\ an Zwaluwenburg has, I find, been teaching 
for more than 25 years the fundamental im 
portance of the obstructiv e factor m acute ap 
pendicular disease W hilc I cannot agree with 
him that in all cases obstruction precedes in- 
fection I believe wholeheartedly that block- 
ing of the lumen, with tension, is the real 
danger m appendicular disease 

RELIEF OF TEVSIOS IV ACUTE PERITOVITIS 
The much discussed problem as to whether 
drainage of the peritoneum is advantageous 
and eflecliv e m acute diffuse suppurative pen 
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Fig 9 SbadovT sVetch of tube aoaslomosw in Viigb eb 
slrucuoD due to peritonitis 


tonitis IS to my mind answered by this pnn 
aple, that, in so far as it relieves tension and 
permits of improved vascularity, it is helpful 
Thus m the case of diffuse peritonitis m which, 
on the opening of the peritoneum, purulent 
erudate gushes out, tension has obv lously been 
present and a dram will obviate its recurrence 
The fact that the dram is very rapidly shut off 
by mteslinal adhesions is undeniable but by 
that time it has sen ed its purpose As Murphy 
showed very clearly, in cases in which drainage 
most required, adhesions around the tube 
form but slowly We do well to temembcT his 
words "Reduction of tension must be initial, 
and the absence of pressure continuous ” The 
tension may, how ever, prov e to be due not to 
peritoneal exudate but to intestinal disten- 
tion In cases in which this factor is pro- 
nounced, benefit will result from a crecoatomy 
or an enterostomy, according to whether the 
large or small intestine is most affected Such 
tebef of intra. intestinal tension will, among 
other influences render a semce to the m 
flamed peritoneum by permitting of more efii 
cent blood supply In all cases in which CTcal 
distention is a salient feature in the operativ e 
findings, a temporary v ahmlar tube cscostomy 
IS mvaluable, not only as a safety valve for 
gas, but as an inlet for fluid to combat dehy 
dration 
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Tig 8 The on-<JweUing riawp method cpI itMttwi* 
tumor of the low er part of the pel\ ic colon 

The death rate from acute appendicular 
disease, both in this country and in Britain, 
has tended to increase rather than to dimmish 
dunng the past decade It is m> firm contnc 
tion that o\er 90 per cent of the deaths are in 
cases not of primary inflammation, but of pn 
mary obstruction of the appendix with result* 
ant tension, gangrene and perforation If we 
would but Msualiae this disease as one of the 
fatal t>pes of acute intestinal obstruction, 
with the afebnle onset charactenslic of such 
disease, demanding immediate operation be 
fore the tense, obstructed organ bursts, if we 
would teach our students its underlying pa 
thologyanddemonstratcitscharactensticclin 
ical picture — we should not ha\e to deplore a 
nsing death rate from so called appendicitis 
\ an Znaluwenburg has I find been teaching 
for more than 25 jears the fundamental im 
portance of the obsttucti\ e factor in acute ap 
pendicular disease While I cannot agree with 
him that in all cases obstruction precedes m 
fection, I belieie wboleheartedlj that block 
ing of the lumen, mth tension, is the real 
danger in appendicular disease 

REUIE? or TE^SION IN ACUTE PERITONITIS 

The much discussed problem as to whether 
drainage of the pentoneum is adsantageous 
and efi cells e in acute, diffuse suppuralis c pen 
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fiC 4 Sluulow tlelch of tube snastomosis in buh ob- 
struction due to peritonitis 


tomtis is to my mind answered by this prm 
aple, that, m so far as it relie\cs tension and 
permits of improved vascularity, it is helpful 
Thus m the case of diffuse peritonitis m w hich, 
on the opening of the pentoneum, purulent 
erudate gushes out, tension has obviously been 
present and a dram wnll obviate its recurrence 
The fact that the dram is \ ery rapidly shut o 5 
by intestinal adhesions is undeniable but b> 
that time it has serv ed Us purpose As Murphy 
showed very clearly, m casesm which drainage 
IS most required, adhesions around the tube 
form but slowly We do well to remember his 
words, “Reduction of tension must be initial, 
and the absence of pressure continuous “ The 
tension may, however, prove to be due not to 
peritoneal exudate but to intestinal disten- 
tion In cases in which this factor is pro 
nounced, benefit wall result from a cxcostomy 
or an enterostomy, according to whether the 
large or small intestine is most affected Such 
rehef of mtra intestinal tension will, among 
other influences, render a service to the in 
flamed pentoneum by permitting of more effi 
aent blood supply In all cases in which crecal 
distention is a salient feature m the operative 
findings, a temporary \ alvular tube carcostomy 
Is invaluable not only as a safety valve for 
gas, but as an miet for fluid to combat dehy- 
dration 
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Tiir rRiscint op cojfPtErc \^E^sitF\T 
In no other rcgjon of the bodj do nc find 
multiple pathological lesions so frequently as 
m the abdomen Such multiple lesions may be 
associated on a common etiological basis or 
maj to all appearances be present b> coma 
dence An operation which cures one lesion 
and lca\es behind another unrccognued mav 
ha\e all the stigmata of failure and is apt to 
bring discredit to surgery It behooves us 
therefore, m all abdominal operations, other 
thsn tboyeof an emergenej character foracofe 
maladies, to be on the lookout for the corn- 


stages to our ultimate operative goal 'Man; 
/actore combine to make this surgery b\ stages 
aneressity In abdominal maladies asinfew 
others, the surgeon is often consulted for the 
first time m the presence of an acute cn» j n 
the disease, e g , in cases of acute obstrucljon 
of the stomach or large intestine, of intense 
cholxmia in obstructnejaundice or of walled 
off appendicular abscess fhe iminediate op- 
erative indication in any such case u clearl) 
the rmnimum that will give relief and restore 
fftcpafienc to such condition as vnW permit of 
a radical treatment of the causal factor at a 


monly associated lesions and to exclude other later date The general tovsnua m such cases 
gross pathofogicaf changes I need but refer to — the poisoned heart hver, and kidnevs— 
the frequently associated lesions m the duode renders the patient an easv prev to comphea 
num, appendix, and gall bladder It is my be tionsif any major procedure is attempted, but 
he/ that aff three are (fepenefent on a strepto- further the local conditions are thoroughh 
coccal infection and when found together as unsuitable both for operative vrork and for 
they not infrequently arc, should each bedcalt satisfactory repair The tissues in and atound 
with if a completely satisfactory result is to be the affected area are cedematous and fnable 
assured Within i year I met with a malignant the bowel content frequently putrefying and 
stricture m the colon cases m which opera highly infective, and the UTophchanne’^drain 
tion was undertaken for long standing gall ing the area laden with bacteria A prelim 
bladder disease In one of these, an made mary operation, whether it be a gastioent : 
quate exploration failed to reveal the growth o>tomy m a stenosing pyloric carcinoma, a 
which was recognized onlv when acute ob simple choledochostomy m bihary obsttwe 
struction supervened during the convalescence tion, a emeo tomy m a Urge bwel obs*rw 
Examples might easily be multipbed of dual tion, or a MmpJe drainage of an appendicular 
lesions present at the time of operation and abscess will give the necessary relief and a 
either recognized or missed according to respite until tox.emii has passed, natrUonis 
whether the assessment of pathology was m a measure restored the factcirs of local 
thorough or incomplete The two criteria adema tension, infected lynaph ebauneb, 
necessary for such complete assessment if and vascular stasis eliminated and tusue 


delay and shock are to be avoided, are ide 
quate anTstbesia and generous exposure It 
IS invaluable for future reference that the neg 
ative findings should be recorded This was a 
characteristic of Murphy s wort, and his con 
slant refrain “ Let the record show hasbeen 
perpetuated as one of the most vntaf and im 
porlant rules of the Hospital Standardization 
schi me of the College 

Tirc PRINCIPLE OF THE XvvO STVCE 
OPERATION 

In the surgerv of the abdomen as. in that of 
many other regions e g the brain the thy 
rnjd and the prostate we have learned that it 
IS fr’equentlv not only desirable but well mgh 
conditional for success, that we proceed by 


calm restored . 

It must be realized that no fixed length ol 
interval between the preliminary and radical 
operation can be laid doirn, but that each ca e 
presents a problem demanding an individua 
exercise of surgical judgment Apart alW 
getfier from tie benefiC accruing to thepatseoi 
from tbis restorative interval we know that 
the mere opening of the abdomen and t 
handling of the viscera calls forth a reacuon 
which gives to the peritoneum an increasea 
resistance to infection at the second operation 
The latter deals wnth a peritoneum prrparea 
and warned, there has been as it were, a tes 
mobilization of the protective forces 
\ATufe working at the subject of penlomtis 
-o years ago with the object of testing whether 
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a specific local immunity could be produced, I 
was impressed by the fact that the injection ot 
any material wIiatsoe\er into the peritoneal 
cavity gave mthin 40 hours a markedly in 
creased resistance to a lethal dose of micro 
organisms Ihe material injected did not need 
to be bacterial, it required to be merely foreign 
material The same increase m resistance 
could be secured by a preliminary opening of 
the abdomen and handling of the viscera This 
called forth an immediate emigration of poly- 
morphonuclear leucocytes but later — and more 
important — a mobilization from the omentum 
and mesentenes of large macrophages which 
could “stand to arms” the moment the infec- 
tion armed 

MTien jt happens that a resection of some 
portion of the large bowel constitutes the sec- 
ond operation, an attempt may nith advan- 
tage be made further to increase the patient’s 
resistance to the possible infection which 
awaits him We know that this infection is 
usually amixed one — streptococcal and bacillus 
coh—and by suitable inoculation u e may hope 
to obtain a certain degree of immunity Since 
1909 It has been m> custom in all cases of e^ 
cision of colon or rectum to give two prelim- 
inary injections of streptococcus and baallus 
coll vaccine, the first given xodays, the second 
3 days before operation, and to combine this 
With an injection of nucleic acid given la 
hours before the operation, the latter to call 
forth a leucocytosis Experimentally I had 
found that this preliminary treatment gave m 
animals a definite increase of resistance to 
peritoneal infection and I have reason to be 
liev e that it has a real v alue m human surgery 
Recently at The Mayo Clinic intrapentoneal 
injections of vaccine, with the same object m 
vnew, have given encouraging results 
In referring to two stage operations, one 
must not omit to mention the Mikulicz Paul 
operation of eventration of the growth m ob 
structing tumor of the colon The advantages 
of this method of dealing with stenosing car- 
cinoma of the pelvic colon in old and feeble 
subjects are ncU known W hile this practice 
IS tedious, It IS eminently safe especially if an 
interv al of some months be allow ed to elapse 
before an attempt is made to close the artifiaal 
anus 
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The on dwelling clamp operation, a modifi- 
cation of the Mikulicz Paul method, has 
proved of great value m dealing with large 
growths m the lower half of the pelvic colon, 
especially m cases in which multiple resec- 
tions of intestine were required In this class 
of case when, after resection, the low er slump of 
the pelvic colon reaches just up to the pelvnc 
bnm, an end to end anastomosis is difficult 
of performance and the blood supply of the 
lower end is ptecanous By applying clamps 
with heavy handles to both ends of the colon, 
fixing the latter m apposition for i inch by in 
temipted sutures, fixing the clamped ends 
m the abdominal wound (Fig 8), removing 
the upper clamp m 2 days and leaving the 
lower one to slough off, one has repeatedly 
been able to deal successfully vnth tumors 
which appeared well nigh inoperable In sev- 
eral cases the lower stump has sloughed for an 
inch below the clamp but without untoward 
result After the application of an enterotome, 
an interval of 2 months is allowed to elapse 
This interval permits retraction of the ends oi 
the colon, a return of the tissues of the ab 
doimnal wall to normal suppleness and elas- 
ticity and, most important of all, an immense 
betterment m the general condition of the 
patient 

■no: piuvciPLE or rxplenisiiino 

rH\SIOtOGIC\L LACE 

The cause of death m high intestinal ob- 
struction IS a subject which has attracted the 
intensive interest both of practical surgeons 
and laboratory workers Gradually the fac 
tors which are operative in producing the con 
dition of collapse so characteristic of this tyqic 
of obstruction, have been elucidated and, 
while much remains to be cleared up, w e hav e 
today in our possession a number of facts 
which point the way to ultimate solution of 
this difficult problem WTule possibly a chem- 
ical substance of albumose type is absorbed 
from the distended bowel above the obstruc- 
tion, and while drainage of this obstructed gut 
will give some relief, we know that death may 
yet ensue when free drainage is established 
fhe pronounced dehydration which accom- 
pames such obstruction and the call of the 
tissuis tor fluid are now recognued to be of 
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primarj importance and replenishment of 
bod> fluids the first indication m treatment 
The \cry important fact that a notable and 
dangerous loss of chlorides occurs in such cases 
has led to the use of hjTicrtonic saline injec- 
tions with marked impro\ement in results 
The aspect which I wish to emphasize, how- 
ever, IS that of the deprivation of the bond 
below the obstruction of the secretions which 
should normallj descend into it from the up 
per portion 

We know that in animal experiments high 
obstruction with immediate drainage of the 
bowel IS not survived for very much longer 
than an obstruction without drainage The 
fluid, which m the bowel above the obstruc- 
tion ma> appear to be toxic and threatening 
the patient’s life, may be lift saving if it is 
introduced into the bowel below the ob 
struction 

This fact was first borne in on me b> a case 
of postoperative obstruction following acute 
appendicitis which is recorded in the British 
Journal of Surgery. (Vol xi No 43 1924), but 
to which I venture to refer again here In thj» 
case an enterostom> was performed, but the 
coil opened was evidently below the really 
active obstruction, for no flow from the tube 
resulted Later, on the same day a second 
enterostomy was performed this time on the 
highest jejunal coil, and a pfofu«e discharge 
followed In spite of copious saline infusion 
the patient continued to go downhill until the 
device of joining up the two enterostomy 
tubes was practiced when the abundant secre 
tions from above the obstruction were con 
ducted through the joined tubes to the intes 
tine below (I ig 9) An immediate and re 
markable improvement followed this maneu 
ver, the patient made a satisfactory recovery 
and he is alive and well today 


This call of depriv ation of the empty mtfs 
tine below in cases of high obstruction const) 
tutes I believe, an important pnnciple m the 
treatment of such cases Brockman has em 
phasjzed the benefit of enemata of bile in po^t 
operative ileus, and has shown the important 
rdic which the absorption of bile from the 
loner reaches of the bowel has in hver func 
tion There are, I believe, other factors be 
sides bile in the profound physiological upset 
which results when an obstruction occurs be 
tween the active secretory upper part of the 
small intestine and the absorptive reaches be 
low The emptying of the upper distended 
coils, at operation for acute obstruction of the 
small intestine, say from a band, may, by 
reducing intra abdominal tension, permit of 
more vigorous peristalsis thereafter and thus 
be an advantage It will not save the pi 
tient’s life however, unless subsequent pen 
staUis results in the propulsion of the content 
of the higher coils into the empty coils below 
The conception of a physiological lack below 
combined with a pathological retention above 
js one which deserves our attention and will 
find a field for application m our practice 
In submitting to your notice these pnnci 
pies ol de tension m operating, of intraws 
ceral tension in disease, of complete assess 
ment, of the two stage operation, and of the 
supply 0/ a phy siologicsl lack in obsfrucljon 
I feci that I hav e made a v cry inadequate con 
tribution to the list of communications deliv 
ered m memory 0/ a great man I am cem 
forted m this, how e\ er that m my endeavor 1 
was guided by the spirit of Murphy in seeking 
from my own experience to find pnnciples 
which had a wide application in practice, and 
in the assurance that in the commonplace we 
may sometimes find the most valuabJeguidmg 
hghts for our daily work 
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hyperthyroidism associated with cardiac disorders* 

FRANK n Unn.MD, FACS Bostov 


\ FEW years ago v. e directed attention to a 
/\ group of cases of hyperth) roidism with 
1 V auricular fibrillation and cardiac de 
compensation and another group with auncu 
lar fibrillation alone The latter group was one 
of potential heart failure In the former group, 
the undeiljing hyperthyroidism, as being the 
cause of htart failure, had m a considerable 
measure been overlooked The degree lowbicb 
cardiac capaaty could be regained following 
the removal of the to vie goiter had not been 
antiapated nor was the relative safety with 
which these apparently inoperable patients 
would withstand a general anesthetic and sub 
total thy roidectomy realized 
Tor the purpose of marking them as an 
entity and thus directing attention to them so 
that they would be removed from a group of 
patients considered hopeless and, as proved 
by ouc etpenence with them, converted to a 
group m which the most amazing results in 
thyroid surgery (restoration of cardiac capac 
ity after seemingly hopeless decompensation) 
could be obtained, wv. designated them under 
the perhaps inaccurate but descriptive term 
“thytocatdiacs ” 

It has> been assumed for a long time — and by 
some It is still considvred to be true— that the 
effect of hyperthyroidism is a destructive one 
upon the heart Upon this assumption, it is 
sometimes presumed that there is a staU 
which mav properly be called “a thyroid 
heart ” For several years I have believed and 
nnUen that this is not so and that hyperthj 
roidisro in itself accomplishes no destructive 
effect upon the heart which can be drstin 
guished either microscopically or by the in- 
terpretation oi dinical findings rurthetmorc, 
there is no laboratory evndi nee to bear out the 
idea that the effect of hyperthy roidism is to 
produce permanent myocardial changes Wc 
have With our increasing experience in the 
pre-operative and postoperative observatJoo 
of thyroid cases now amounting to well over 
7 500, been more and more convinced that 
hyperthyroidism in itself docs not directly pro 

> rr»«lrt teIor« ill* Q alnl Co6rM»«/ 


duce degenerative changes m the heart In 
assoaation with Dr B E Hamilton, to whom 
we are indebted for assistance earlv m our ex- 
perience with the tbyrocardiac, and now with 
Dr L M Hurxtbal, we have seen several 
young and middle aged people die either with 
out operation m the acute crises of hyper 
thyroidism or in the acute postoperative or 
so called thyroid storms No matter how great 
the intoxication, regardless of the uncountable 
rales to which the pulse rose, there was none of 
the clinical indication^ of fading compensa 
tion The patients were not orthopnccic, th^ 
could lie flat without embarrassment, there 
was no cedtma and there was no enlargement 
of the liver Wc have further observed after 
operation a very large series of patients who, 
without previous heart damage, have suffered 
the effects of hyperthyroidism over long pe 
nods of time and in whom relief of hyperthy 
roidism with restoration of the cardiac rate 
to normal range ha resulted in a heart which 
IS as capable as one which has never been sub 
yected to the effects of hyperthy roidism This 
does not mean that there are no patients m 
whom relief la not complete, but that, in those 
pitients without previously existing heart 
damage where the relief from hyperthyroidism 
IS complete, no permanently damaging effects 
of the hyperthy'roidism are recognized in the 
heart In all patients dying of hyperthv roid 
i»m,wcha\ea!so sought by autopsy to demon 
slrate effects upon the heart which might be 
considered the results of prolonged hyperthy- 
roidism, but we hive not been able to recog 
mze any 

It has ajw ay s been our belief, and one w hich 
IS shared by Dr Hurxthal, who has had the 
opportunity of observing a large number of 
thy rocardjacs in the Lahey Clinic from a mcdi 
cal Viewpoint, that cardiac decompensation, 
assoaated with thyroidism, is due to the effect 
of thyroidism upon a prevnously damaged 
heart rather than the damaging effect of thy- 
roidism upon the heart The relative \nfre 
quencj with which cardiac complications occur 

rcuCitb{tgISiuf«»s ClutXto Otiobtf 14 i& igig 
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m joung people and their frequent appear 
ance \n patients in late middle and the later 
jears of life, when sufilcient time has elapsed 
to acquire cardiac damage, Icndb ncight to the 
probability of this assumption 

This hypothesis also permits a reasonable 
explanation of the operability, the degree to 
nhich the patient mav be relie\ ed of his car 
diac decompensation, and the remarkable ca 
pacitj for sustained effort n hich he or she can 
regain follomng the relief from hyperth>roid 
Ism These conditions, under nhich the factor 
causing the heart failure to appear and persist 
can be remQ% ed surgicallj , ha\ e no parallel in 
heart conditions 

There are se\eral factors uhich arc respon 
sible for the case uith uhich underlying h> 
perthjroidism as a causative factor in cardiac 
failure has been so often overlooked One is 
that the urgent and most evident portion of 
the picture of cardiac failure due to hyperthy- 
roidism IS the cardiac failure, the distressing 
orthopnoca, the oedema, and at times the ascites 
and general anasarca Another factor u that 
the underlying heart disease may be correctly 
diagnosed by the internist, because of a his 
tory of rheumatic infection and the finding of 
valvular lesions yet hy^ierthy roidtsm as the 
precipitating cause be overlooked 

These features particularly direct one s at 
tention to this pressing side of the picture, 
espeaally when it is realized that the cvndences 
of hyperthyroidism, when assoaated with 
heart failure at the age period m which it so 
frequently occurs, are usually far from typical 
m comparison to the features of the disease in 
a young and active person without associated 
cardiac damage Furthermore, in the primary 
or exophthalmic tyqie of hv'petthyroidism, the 
thyroid gland is not only without enlargement 
but IS often not of su^cient size even to be 
visible and, to add further difficulty to the 
diagnosis, the hvpeithyroidism often assoev 
ated with cardiac decompensation evidences 
itself, not by the striking and tyqiical activa 
tion of hyTierthyToidism as seen in young and 
activ e individuals, but rather by a form ol by 
perthyroidism characterized by apathy in con 
trast to activation 

In a recent paper on the thyrocardiac, the 
subject of the apathetic tjTC of hyperthjTOid 


ism was discussed at some length, but, at the 
nsk of repetition, I would like to stress tie 
necessity of understanding the senousness o( 
the non actuating type of hyperthyroidism 
which IS so commonly found in thyrocardiacs 
and which we have frequently written about 
under the term “apathetic hyperthyroidism ” 
Ev cry one is familiar with and cannot fad to 
be impressed with the apparent senousness of 
the activ ating ^pe of hyperthyroidism which 
IS observ ed particularly in y oung and v^go^ous 
individuals The bounding, rapid puke, often 
ol startling rates, the pounding heart action, 
the flushed face, the constant agitation im 
press upon one, almost beyond possible error, 
that here is a senous and dangerous situation 
On the other hand, howev er, is the other type 
of hyperthyroidism, less well known, less tvp- 
ical very much less sinking about which 
little has been written but which possesses 
the most senous possibilities of fatal outcome 
It IS characterized by non actuation, by only 
moderate elev ations of pulse rate and by pulsts 
of not particularly bounding quiUtyr This is 
the apathetic type of hyperthyroidism and is 
often the cause in itself of failure to recogmae 
this type as the underlying cause of heart fau 
ure It is this type of hypertbyioidism, unasso- 
ciated with cardiac states, which leads one to 
do unjustifiably, extensive operations u^n 
the thyroid Many patients with hyperthy 
roidism of this kind maintain very reascmable 
pulse rates dunng operative procedures, whim 
fact associated with lack of actuation, leads 
one to do complete thyTOidectomies, only to 
have the patients die after operation by 
gressing into the deepening state of apathy, 
finally to succumb in peaceful unconsao^ 
ness as opposed to the wild exatation of a thy 
roid storm These are the cases in whi<m it is 
so difficult to estimate pre-operativ ely the ca 
paaty to w ithstand operatu e procedures, and 
just as apathetic thyroidism must be carefimy 
looked form cardiac decompensation suspected 
to be due to a possible underlying thyroidism, 
so it must be balanced as to the extent of op- 
erability m thyTOidism of the apathetic type 
unassoaated wath cardiac decompensation 
We have repeatedly stated that the oper 
ability of patients with cardiac decompensa 
tion due to associated hyperthyroidism, as 
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pro\ed. by our own expenence, is far greater 
than used to be thought possible We ha\e 
definitely proved that many, if not most, of 
thyrocardiacs in se\ere decompensation who 
were m the past rejected as inoperable, are 
toda> not only operable but operable with 
only a reasonable mortality Up to about 2 
years ago, we had operated upon ijStbyio 
cardiacs and have since been able to ascertain, 
chiefl) by examination, the exact status of 
most of them The operatu e mortalitj in this 
group of 138 was 3 6 per cent, 5 having died 
Of those dying after operation w hilc stiU in the 
hospital, I death was from postoperative me 
diastmitis following the remov al of a toxic re 
trotracheal adenoma in a patient with severe 
decompensation, 1 from status lymphaticus 
(autopsy finding), i from pulmonary embolus, 
and 2 were sudden, from unbnoivn causes (no 
autopsy) Uithm the past 2 >ears the opcr 
atne raoitality has been materially reduced 
This group represents one in which there were 
no rejections on account o( decompensation 
We have operated upon all but 4 patienU of 
the thyrocardiacs who have come into our 
hands Operation was not done m these cases 
for the following reasons i died of broncho 
pneumonia before operation could be done, r 
toxic patient had, in addition, hopeless mahg 
nancy , i patient died of tracheal obstruction be 
foreoperation, and : patient refused operation 
When one realizes that some of these pa 
tients were so breathless that they had not 
been able to lie flat for weeks, had general 
anasarca and a few could not be relieved of 
their decompensation b) any measures then 
available, and yet withstood a general anxs 
thetic (ethylene) and a subtotal thyroidec 
tomy, within a few days regained their com 
pensation, and within a few weeks could walk 
out of the hospital, one realizes that there arc 
no patients too badly decompensated to be 
rejected and to be able to regain their com 
pensation to such a degree as to be up and 
about in a reasonably acliv c capaaty 
Ml do not make this statement, that we 
hav e rejected practically no patients because 
o! the degree of Ibcir decompensation or that 
there arc no patients with cardiac decompen 
sation due to hyperthy coidism too ill for 
ation, with any spmt of assertive pnde, but 
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rather with the idea that it will prevent seem 
ingly hopeless patients with this condition 
from being denied the possibility of relief and 
thereby, a lengthened and useful life 
An explanation of the ability of some thyro 
cardiacs to withstand a general anxsthetic and 
subtotal thyroidectomy with a surpnsingly 
low mortality rate is doubtless the fact that 
any patient with cardiac decompensation and 
thyroidtsm who is able to get to the hospital 
and to stay aliv e there long enough to hav e the 
matter of operation considered, must ncces 
sanly possess a considerable degree of cardiac 
reserve Often one of the features of the car- 
diac decompensation associated with hy'per 
thyroidism is that because of the underlying 
hyperthynoidism, it has been impossible, with 
rest and appropriate medical measures, to re 
store compensation Nevertheless, those pa 
tients who reach the hospital usually do not 
become progressively worse while resting and 
under observation Every patient, tbereCotc, 
with a cardiac decompensation which persists 
in spite of seemingly adequate therapeutic 
measures, should be carefully investigated as 
to the possible presence of a hyperthyroidism 
as the causative factor m the decompensation , 
and, furthermore, ev ery case of auricular fibril 
lation must be thought of in terms of a possible 
hyperthyroidism, just ashyperthy roidismmust 
be considered as the possible cause of every 
glycosuna 

So difficult may be the diagnosis of this pos 
sible underlying hyperthyroidism that often 
but doubtful evidence of it is present, such as 
moderate exophthalmos or stare, pigmenta 
tion, a firm, hard, but not enlarged gland, un 
explained weight loss, particularly m spite of 
good food intake Any person, therefore, with 
goiter and heart failure or auricular fibnila 
tion should be suspected of hyperthyroidism, 
because of the hope which surgery may hold 
out to him in contrast to the patient suflenng 
from decompensation mated by causes other 
then hyperthyroidism 
Auricular fibrillation is definitely associated 
vnth hyperthyroidism in patients past middle 
age and is also a causatu e and promoting fac 
tor in cardiac decompensation due to hyper 
thy roidism MTule the relief of hyperthy roid 
ism results m restoration of normal rhy thm in 
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man} instances, and is particular!} successful 
m the treatment of transient auncuIar/ibnlJa 
tion, it IS not the purpose of this discussion to 
dnell particular]} upon this cardiac complica- 
tion of h}per^h^roldlsm This phase of the 
subject has been reported upon from the Climc 
b} Dr L M Hurxthal It is noix so gcnerall} 
accepted that permanent or transient /ibnJJa 
tion lb no contra indication to partial th}roid 
ectom} that the subject does not need to be 
considered further here W e hax eleamed from 
our experience with cardiac decompensation 
due to hyperthyroidism that e\er> measure 
which wall in an} wa} lessen decompensation 
prc-operati\ el} should be cmp!o}ed in these 
cases W e ha\ e kept them in bed at rest as 
long as It was apparent that an} degree of re 
lief of decompensation was being obtained 
Dr Hurxthal has emplo}ed digitalis onl\ m 
tw 0 tj’pes of cases— 'tbose with congesin e fail 
ure who did not impro\e with iodine and rc>t 
m bed, and those patients with established 
auricular fibrillation in whom an excessive]} 
rapid pulse rate persisted after a reasonable 
time m the hospital •\Uhough in the con 
gestne failure cases digitalis ma} slow the 
pulsC, banish d>spncea and orthopnera, and 
at times promote a diuresis diuretics (thcosm 
and sahrgran) are frequentl} emplo}«l with 
excellent results Fluids arc restneted until 
time of operation but can be given frecl} after 
operation In the cstabhshed fibrillation group, 
digitalis renders a slower and less alarming 
pulse rate throughout antsthesia and is a safe 
brake on the heart for an} postoperati\e com 
plication which might precipitate an added 
load on the circulator} apparatus 
Qmnidme is reserved for auricular fibnlla 
tion until after operation because of its appar- 
ent greater toxicit} in the th) rotoxic patient 
and because of the liabilit} of the recurrence 
of auricular fibrillation immediatel} after or 
during operation The percentage of return 
to normal rh} thm following operation has been 
increased from 52 percent without qwnidine 
to 76 per cent with quimdine 

In the beginning of our operativ e expenence 
with patients having cardiac decompensation 
and th} roidism, w e believ ed that it was ncces 
sar\ to do the partial tb}roidectom} withlocal 
anesthesia \\ e hav e for the last 3 > ears cm- 


plo}cd eth}lene m all operations upoathjro- 
cardiacs except those with dangerou h ele 
vated blood pressure Eth}lene with its high 
mixture of ox} gen has prov ed just as 'afe as 
and far more comfortable than, a local anis 
thetic for the e patients Dr Hunthal, in 
whose hands rests the management of the 
heart conditionsmthesepatients, has cailedour 
attention to the desirabiLt} of anesthetizing 
and operating upon the more senous ca es m 
the upnght position — averv wise suggestion 
If it IS difficult for decompensated patients 
to breathe while conscious in the recLmng 
position, itisprobabl} anaddedcardiacburden 
for them to be anasthebzed andoperated upon 
in that position 

have found it most desirable to do com 
plcte subtotal th}TOidectom} on th}T 0 car 
diacs with decompensation, since rebef from 
decompensation is most likeh lo be obtained 
with the greatest degree of relief from th> 
roidism ^NTule i complete one stage partial 
thvroidectoin} is to be desired, it cannot al 
wa}s be accomplished with justifiable pros 
pects of toleration b} the patient In such a 
case we have divided the operation into two 
stages a nght first stage subtotal hemithj 
roidectom} and a later left second stage sub 
total th}TOidectom} It is cttremel) im 
porlant even though the nght first stage 
subtotal th}-rotdectom} accomplishes relief 
of decompensation that the patients should 
be kept m the hospital under supervision and 
treatment until read} for their second stage 
procedure have found this necessar) 

because of the fact that we have permitted 
patients to return home between stages when 
relieved of decompensation b} the brst stage 
procedure onl} to have them return to us 
again in decompensation because of undue 
exertion mtercurrent infection, and, in one 
case, an alcoholic excess Because of tho«e 
experiences, we urge that patients be kept 
under observation until relieved to the great 
est possible degree of their th} roidism 

\ stud) of the end results, as reported m 
a recent communication on this subject in 
volved the investigation of 14’ patients "ho 
might be classified as th}Tocardiacs Of tais 
number 18 are untraced and the outcome in 
onl> 124 is known Five died operative 
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deaths while still m the hospital, an operati\e 
iiiortaht> of 3 6 pec cent Ihe types of death 
were given earlier m this paper Fourteen 
have died since operation Of this number 4 
died with congestive heart failure, 3 died sud 
den deaths i died of pneumonia, and 4 died 
of undetermined causes Two other cases 
died of causes other than heart failure after 
leaving the hospital Four v\ ere not operated 
upon, for reasons enumerated m the earlier 
part of Tn> remarks One hundred and one 
cases are alive and their condition known 

Of the 101 thj rocardiacs operated upon and 
now alive, 76 have full return of the function 
enjojed before the onset of hjTierthj roidism, 
19 have persistent auncular fibrillation, 4 are 
partially disabled, and 9 are completely 
disabled 

The average duration of cardiac symptoms 
before operation as given b> the histones in 
these studies when obtained was tyi >ears 
The average number of years during which 
the loi patients who are alive after operation 
have now been well and active in the degrees 
above stated IS3H years 

The age incidence i« grouped below 


» to 39 
301039 

40 to 49 

JO to 59 
60 to 69 
70 to 7S 


ToUl 


14* 


The incidence of established auncular fibril 
lation in the 142 cases before operation was 
as follows 


Established auncular fibrillauon (8, 4%) iia 

l3roT>smal tach>cardu j 

’V''rmal rhythm (li 6^) ,g 

Auncular fibnllation with clear cut congestwe 
failure 

''ormalihvthmwiihcoticestisefailufc ig 

Auricular libnUaUon without clear cut coogestwe 
failure 

rarorystuai Uchj caidia with conge5U\ e failure i 

raroxysrail tach\cardia without congesUie failure t 

If we throw out all ercept the dear cut 
failures, ^0 cases we mav group under mild 
failure 55 cases those patients having erdema 
and marked dyspntra on attempted activity 


under moderate failure, 14 cases, those having 
cedema, enlarged liver, and orthopncca and 
requiring rest in bed and active treatment, 
and under severe failure, 42 cases, those with 
anasarca, liydrothoraT, large liv er, orthopncca, 
and dyspnoea at rest and requiring intensive 
medical treatment 

Of this entire group of cases operated upon, 
49 were adenomatous goiter with secondary 
hyperthyroidism and 93 were exophthalmic 
goiter QC pnmary hyperthyroidism, indicating 
that toxic adenomata are no more apt to 
produce cardiac complications than is primary 
hyperthyroidism or exophthalmic goiter The 
incidence of tjqje of thyroidism corresponds 
in these figures to the incidence of type of the 
disease as it occurs in our community 

CONCLUSIONS 

It IS therefore concluded that 

1 Thyroidism m itself does not by its 
direct action upon the heart produce dcstcuc 
tivc changes in the heart 

2 The thyroidism frequently assoaated 
with cardiac decompensation is atypical and of 
the apathetic type 

3 Thyroidism of the apathetic type is less 
sinking and much more dangerous than thy 
toidism of the activating type 

4 There are practically no cases of cardiac 
decompensation due to associated thyroidism 
which cannot be submitted to surgery with 
only a reasonable risk 

5 The possibility of restoration of cardiac 
capaaly after removal of the associated thy- 
roidism in thy rocardiacs is extraordinary 

6 Toxic adenomata are no more apt to 
cause cardiac failure than is pnmary hyper 
thyroidism or exophthalmic goiter 

Suggestions as to the handling of these 
cases are made upon the basis of our expe 
nenre wnth them To substantiate the above 
condusions an end result report on 142 thyro 
cardiacs is submitted 




Ricutee, Chicago Dr Uhey and 
hB associates have done much to focus attention on 
the irMuent etiological relationship of thvrotoiico 
jears ago Hamilton pre 
Mtri a splendid piece of work on this subject from 
the Lahey Clinic before the American Aledical 
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Ik "k'’i* attention to the lar causing disaprointment m ils failure to wldlo 

frequenc) with \^hltll tins thyroid birLgmund is thiroidectomy ^ 

Vh, JJ't '"’i" “f n>'* ETOUP M a whole p,e,enl,d mel te, oh 

fh Ul/m ^ common knonlctjKc Iloper iious increased ercitability, though it included i 

nhmse comeTl,!^l‘*t'“l f n S""' ^ fen palienii showing high gnde inenul dniuth 
phrase coined b\ S A I evine of I eter Dent Btighim antes Fsc change# were relatnely inlrequent 
Hospital IS still unsuspected li\ too many internists ‘I'ich>cardia was hr less con tant than m lie 
of the first rank and is almost entirely unLnonn to jounper patients with acute hjperthvToidism 
the Kcncral pracutioner «eigfit foss and elevation of meUboIisa .ere 

experience with the association of Hnrolox almost universal The average pr^peraLve 
icosis and hein disease Ins been along parallel tibolism of these 55 patients was plus 57 33or«o 
Ij’i« to that of Dr LjIilv though on a much smaffer percent averaged plus 72 13 or 24per centaversged 
scale My obscrv alions of the more detailed cardiac more than plus So \ et one had a consistentlv low 
damage nave been less complete The internists metabolism rcpeatedl) falling to withm Dormat 
a'sociated with me hav e repeatedlj seen the mam In the absence of a rounded out thvroid picturr 
test enect of detoxication by tnvToidectomj on the the most important diagnostic criteria have been la 
damaped heart but they rather than 1 have inter the order of their importance a raised basal meta 
preted in more exact terms the significance of ilie bolic rale which alone in the absence of obvious 
pre-operative cardiK manifestations and the charige reasons for its existence jUitifies the diatoiosis lie 
wrought bj operation respon«e of the patient to lull therapeutic doses 0' 

Serious cardiac damage has presented itself in mv iodine weight loss physical weakness and tremor 
material mainly in older patients In a group of 55 1 have seen no case in whivh either cardiac dismse 

advanced cardiac cases picked ftota a consccvitivc or high blood pressure not associated with hvpet 
senes of r 000 patients siib;eiled to tharoidectomy ihvroidnm has been a»«ocialcd vnth a subs aa isUv 
37 ordSperceni w ere over 30 ' cal’s of age whereas raued metaWism 

0/ the entire r 000 onh 0 iwf cent were over 30 The use ol full dosts of lodire as a therapeutic 
years of age One must dilTerentiate between pa lest of thyrotoxicosis ranks id value with tie 
tients who exhibit unreined cardiac changes upon therapeutic test for syphih# in pre \\a« etmsBS 
wfuvh thyrotoxicosis has been superimposed and ihe dav$ The clinical effect rather than the effect on 
true thvrocardncs Uc cannot expect to relieve roetaboii«m alooe detennints the diagnosis Car 
the former group of their ofg,anic damage it has diac irregulaniv in questionable cases is al.ayi 
been my impression that iluroloxicosis in (he agtd stronglv presumptive of lhy 70 tosicosis 
tends particularly to darnage a heart han<hcan|K.d Tinaliy I subscribe wholeheartedly to Dr 
by earlier orKanic chint,es Autopsy finding# nave l^hev s attitude toward the surgical treatment « 
eommonlv failed to sliow extensive t.fo s changes or the ihvrocardiac These patients respond to prop* 
specific changes That thvrrtoxico i> has a selec erlv directed prepaialoiv treatment The mortsi 
tive action on a previouslv damageil heirt «n<l ily m these cardiac cases has been reduced to tie 
leaves the normal heart of the vounger patient level of that of general abdominal surgeo 
relatively unharmed would be difficult to prove In mv own work lodice has been the mainstay m 
More exact hi#to!nj,ital methods show enough prepnratorv Ireatmert Radiotherapy is not ustc 
cardiac damage to siiggist tint long continued Prolonged bed rest, or other form of delay is ot>- 
thyrotoxicosis mav leave senou permanent in lectionahle The duration of the iodine preparation 
]ury The group here considered was composed of in the cardiac group has ranged around 4 weeks 
constant or intermittent fibnUators at the lime of Thvrovdeeloxnv detoxicates the patient It met 

Operation Forty three veased fibrillation before (he requirement of James Mackenzie who in speak 

their discharge from the liospiial »ng of the poisoned heart , 

Cardiac decompensation bke fibrillation virlded The appropriate treatment is to get nd 01 ip 
m great measure to adequate iodine thirapv and poison Simple as this proposition “ 

thvTOidectomv Some of these patients with an wonderful to find how often it is neglected or 
uareCOGnued thvroid basis had been resistant to neglected how attempts are inade to cure tbe cea 
persistent treatment along recognized lines lor condiUoa as if vt were something 
cardiac disease onlv to respond promptly to mtoxivation This criticism of Mackenzie s 7 

thyroidectomy It is significant that the more applies to the treatment of the thyrocardiac pat «i 

serious cardiac damage was usuallv associated with by any method short of adequate , 

unrecognized Ihyrotoxii-osis of long standing The Da O E. CtU^go 

ultimate lesUts as contrasted wiih the immediate chmcal experience the 

improvement have been less satisfactory Restora to analyze his “UJanL Lahev must h^ 

tion of compensation lias not always been per ro^icme posswsed bv ^ r Latey 

Xent In cases of organic heart disease high judged an auihoniv ard m it is with Hr ^ 

blood pressure and fibrillation the usual sequdx o"**** *'**»J”^ , ^tions 
mu^ anticipated it. spite of complete rebel of A\hde it may be true thM Je 
the thy-TOtoiicosis high blood pressure lo parUcu seen 10 goiter are not proved to be Uiose 
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degeneration or inflammation of heart muscle, sliU 
the interrelation between the two is so definite and 
so relatnely constant that we must consider thsTo 
cardiac disease a definite entity Therefore, even 
despite Dr Lahey s arguments we may say for 
purposes of this discussion, that goiter does produce 
cardiac and cuculatory pathologj and must tahe a 
more important place in the cause of heart disease 
than it has been considered to do in the past 
To illustrate why we believe goiter not to be 
sufficiently stressed in the consideration of the 
causes of heart disease I shall cite a feu references 
Irom the hteiatuTc (i) Sit James Mackeniie m 
the Oxford System of ^ledictne makes no mention 
of goiter as a factor m heart disease (a) Alexander 
Lambert, in Tices ■S'vilem of Mtdxcxne states that 
the nervous excitability and hypertension accom 
pan>ing goiter tna\ have an influence in producing 
cardiac disease (3^ Paul AVhite of Boston, in 
bicLon s Loose Lea] \ft 3 ictne published in May of 
igjO slates that a g pet cent of 0,431 cases of or 
game heart disease uere associated with but not 
necessarily caused bi, h>petthyroidi8m (4) Myers 
and I eck, m loua found i s per cent of 264 organic 
heart cases probably due to goiter (5) Vasques 
Laidlow mentions Graie« disease omy in the 
etiology e! tachycardia 

It IS, 0! course evident that the importance of 
goiter as a cause of heart disease must vary nitb 
the geographical location of the cases studied 
Therefore statutics from the southern states for 
instance vsould show very fen cases of heart disease 
due to goiter because there are so few goiters How 
ever, in a locality such as the Great Lakes drainage 
district the incidence of heart cases aggravated by 
goiter must be much higher 

Another factor is that of the insufficient tecogni 
tion bv the profession m general of the correlation 
between the heart and the goiter It is undoubtedly 
true that many cases of heart disease are seen m 
which thyroid disease is also pie ewt \*i the same 
patient but in which the interrelation of the two 1$ 
not recognized until late m the course when a 
histon of thvrotosic crisis is obtained 

Is there any diflerence between exophthalmic 
goiter and toxic adenoma? \\c believe that they 
are the same disease and that the only Allcrence 
is the chtoniciiy or stage In other words txt^ 
lhalmic goiter ij an acute hyperlhytoidun toxic 
adenoma being a chrotuc form of the same disease 
A study of many specimens gross and miaoscopic 
ol rem^ed thyroid glands will convince one that 
the pathological anatomy of toxic adenoma is prac 
tially Identical with that of exophthalmic goiter 
tthat does this mean’ To my mind it can be an 
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swered only by a thought that with each light at 
tack of exophthalmic goiter in the chronic cases 
there IS left a small island of hyperplasia which 
eventually continues to grow, thus forming an 
adennm« These adenomata then degenerate into 
the various forms seen m cases of toxic adenoma, 
such as cysts and calcareous masses 

Although the cause or causes of goiter are not 
known at the present time it would seem that the 
factors producing the clinical entities of acute 
hyperthyroidism and chronic hyperthyroidism are 
the same that cause cardiac decompensation both 
in cases of exophthalmic goiter and so called toxic 
adenoma of the thyroid gland 

In order to obtain information in the Percy Clinic 
at the Augustana Ijospital about the incidence of 
heart disease in goiter we reviewed i 5og cases of 
goiter operated upon between September i iga?, 
and September i, lOJg Of these cases we consid 
eted 283 pet cent to be ‘hyrocardiacs Thev do 
not include cases of simple tachycardia or other 
mild svmptoms of hyperthvToidism but only those 
cases in which it seemed evident that there was 
some form of actual cardiac disease Of the total 
number of cases S 4 per cent bad aunculo fibrilla 
lion The postoperative mortality rate was 1 8 per 
cent two tniids of which was due to bewt latlute 
A systolic blood pressure of 160 nun or over was 
present in 18 2 per cent of the cases which figure is 
to be compared with other statistics in the frequency 
of hypertension in thyroid disease 

Heart disease of this type as Dr Lahev has told 
us IS therefore preventable end there is nothing so 
striking in the treatment ot any disease us the rebel 
of symptoms in a case of cardiac manifestations due 
to goiter A thyroidectomy produces such rapid 
and often permanently beneficial results that no 
case of goner with even the earliest of cardiac signs 
should go without treatment It is, of course, 
essential that such patients should be treated very' 
raVy in tbeu course to prevent any permanent 
damage to the heart muscle which might preclude 
the perfect recovery expected m an early case well 
treated 

In conclusion we may state 
1 Cardiac disease due to goiter is largely pre 
vcnlablc and much can be done to educate the 
public in the benefit of early treatment 

a Goiter as a cause of heart disease has not 
received sufliaent attention in those geographical 
areas where the incidence of goiter is high 
3 Although the causes of goiter are not known 
It would seem that exophthalmic goiter is an acute 
P“»5e« and toxic adenoma a chronic phase of the 
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THE DANGERS INVOLVED IN THE OPERATION OF THORACOPLASD 
FOR PULMONARY TUBERCULOSIS' 

EDWARD XRCIMB^LDMD FACS Vovtktxi Qurerc 

T he operation of CTtrapleural thoraco* tnan> patients have been operated on who 
plastj for certain forms of pulmonary should not hav e been operated on, and that a 
tuberculosis, bom m 1908, has in this good man} deaths have occurred as the result 
year reached its majontj, and one maj sa\ of rash enthusiasm unsupported b> suffinent 
urihesitatingl} that it has deservedlj acquired stud}, the blame for which hes at the door of 
full rights of citizenship It found 6r5>t a the surgeon as well as of the ph>sictan 
wide acceptance in German}, Svvatzerland, Consequent!} I have thought that it nii;ht 
and Scandinavia, in which countries the num serve a useful purpose to review before jou 
ber of operations performed must now amount the causes of death as discov ered in the studv 
to several thousand In England and Trance, of m} own senes of cases 
where medical opinion is apt to be more con- The remarks which follow are addres ed 
servative, the operation was taken up rather not onl} to the surgeon, but also to the 
later, and the same is true of this continent ph)sjaan and in particular to tboic ph> 5 i 
However, although we on this side of the cians who devote themselves chiefl) to the 
water, with two or three exceptions, allowed treatment of tuberculosis of the lungs To 
some 10 or 15 jears to elapse before we real the former I must sa} something about the 
ized the verj great value of the procedure, technique of the operation, and to both some 
our usual enthusiasm for the new flung, thing about the proptr selection of 
stimulated as it soon was b} earl} successes And to begin with, it is necessar} to lav do'i'’n 
has rapidl} growm At present throughout certain pnnaples which appl} to the treat 
the country the operation is being done and ment of all forms of tubercidosis 
done sometimes b} men who are insufficient)} The lirst is that while nearl} ever}bod' 
educated m the fundameritafs of tuberculosis, sooner or later is attacked b\ the tuberde 
and who are apt to regard the operation onl> baallus onl> those who possess resistance b\ 
from the standpoint of surgical technique inheritance or their natural constitution or 
Up to 1914 onl} 3 thoracoplasties had been who have acquired it through environment or 
performed on this continent In 1910 the treatment are able to overcome this attack 
writer reported a series of 12 Over 3 }ears Disregarding the ver> large number of tnose 
ago a questionnaire sent out to all those vvho who do overcome it without ever knowiDS 
were engaged m this work showed that at the} have been attacked we ma} consWief 
that time between 300 and 400 thoracoplas onl} the question of declared or clinical tu ef 
ties had been done At the present moment, culosis In the patients suflenng from dinic 
though I have not accurate hgures at m} tuberculosis resistance is made evident } 
disposal, I feel sure that well over a thousand certain well known pathological processR 
must have been earned Out in this countr} familiar to evei}bod} chief of which is 
Now, from pubbshed reports and from nu replacement of the tubercle b} ’ 

merous conv ersations, I have reason to be representing natures attempt 1 

lieve that this enthusiasm threatens to go fibrous tissue turns into scar, and the c 
beyond proper bounds Enthusiasm without propert} of scar tissue is to contract 
adequate knowledge becomes a dangerous sequent!} , this hrst pnnciple amounts to t^ 
thine Nor can knowledge itself escape the that in considering the question 0 p 
same reproach if it be not corrected b} that we should look for the ^'idencc 0 s 
wisdom which comes onl} from stud} and 

reflection I have the best reason to think absolute!} depend upon the help of n 
rndgm-^fromm} own experience that a good that is, of the patients resistance, to aid 

* I Pfgsaited before tSe Clinical CcnFes»cftSeAaicnia«CiiBts«®ISij/*eoii» Clucato O:iob«ri« iS ij>9. 
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;ly the surgeon’s worl. We see this 15 the so called esudative form Here there is 


evidence of scar contraction both m the or- 
dinary ph>sical examination and particularly 
m the \ ra> picture Inasmuch as the nbs 
form a fixed point nhile the thoracic organs 
are mobile, scar contraction vnW pull the 
trachea, heart, mediastinum, and diaphragm 
toward the fibroticlung tissue and toward the 
nbs of the affected side 
The second pnnciple is that the funda 
mental factor in the cure of tuberculosis is 
rest of the diseased tissue Thus, for in 
stance, we immobiliae joints, and we try to 
immobilize the lung bj putting the patient 
at rest and reduang the work of respiration 
This is exemplified in the ordinary hygienic 
treatment of pulmonar> tuberculosis In 
certain cases more complete rest of the af- 
fected lung can be brought about by artificial 
pneumothorax And finall) when this last 
IS impossible on account of pleural adhesions, 
the pnnciplc is still further exemplified b> 
the operation of extrapleural thoracoplasty, 
which, b> rerao'ing portions of eleven nbs, 
prevents respiration on that side, puts the 
lung at rest, and also compresses ^e lung 
This IS the rattonalc of the operation 
To put It briefly, then, the chief danger 
arising out of the first pnnaple lies in choos 
mg lor the operation patients who do not 
show natural or acquired resistance, and (he 
chief danger arising out of the second prm 
aple lies m putting out of function suddenly 
too large an area of the diseased lung 
Let us take these up in their order — first 
the danger of operating upon patients whose 
resistance is insufficient to stand the strain 
of a thoracoplasty I he course of tubeicu 

losis clinically may run along two mam hnes, 
the one showing a tendency to chroniaty 
with the gradual laying down of repair tissue 
in the form of fibrosis and ultimate scar, that 
IS a tendency toward healing even if com- 
bined usually with some degree of local dc 
struction m the shape of cavnties This js the 
productive form The other tends toward 
actmty and is characterized by quietly or 
rapidly progressive infiltration of a broncho 
pneumonic tvpc with or without cawtation 
and liquefaction, but usually with fever, nse 
of pulse, and loss of w eight and strength This 


\ery utue eviuencc, n auy, 
tempt at repair m the way of fibrosis, and 
consequently one misses the evidence of scar 
contraction Between these two general types 
coroes a large number of cases m which there 
can be found, as one reviews the histones, a 
sort of up and down course, with attempts at 
fibrosis marred by successive shoves of fresh 
tuberculous infection invading new ground 
The number of \ anations or combinations of 
these two types is a large one, and each case 
must be studied on its ments with this funda- 
mental pnnaple constantly in mind Now it 
may be laid down as a safe proposition that 
the patient who shows no evidence of fibrosis, 
whose historv demonstrates a tendency to 
activity, and whose lesions are at the moment 
active, even though the disease be strictly 
unilateral should not as a rule be operated 
upon because the undoubted strain of opera- 
tion IS very likely to aggravate the disease, 
since nature contributes nothing m the way 
of help How much more is this true when, 
as IS often the case, there arc present the 
evidences of similar, even though slight, dis 
ease of an active nature m the opposite sup 
posedly good lung I find, indeed, that a com- 
mon error is to operate on such patients be 
cause of the fact that the disease is chiefly 
unilateral, in order, as has been said, to give 
the patient his chance This is to disregard 
entirely the fundamental requisite of resist 
ance, without which any strain added to the 
load whwJi the patient is carrying merely 
makes that load heavier The results are apt 
to be disastrous The slightly active disease 
on the good side may easily go on into 
heightened activity , m\ ade fresh areas of the 
lung and become so extensive as to amount 
to a pneumonia, thus forcing the patient into 
a negative phase which ends in death within 
a few days or a few months Let me em- 
phasize, then, that it is usually impossible to 
bnng help to a patient whose whole history 
shows that he cannot help himself On the 
contrary , only harm is done 
The right selection of cases, therefore, is of 
paramount importance, and the greatest dan 
gCT of operation lies much more in lack of 
judgment in that selection than in eventual 
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THE DANGERS INVOLVED IN THE OPERATION OF 
FOR PULMONARY TUBERCULOSIS' 


THORACOPLASn 


EDWARD \\ ARCmBVLDMD C S ^fDVTREAI, QczBrc 


T he operation of extrapleural thoraco 
plastj for certain forms of pulmonary 
tuberculosis, bom in 190S, has in this 
>ear reached its majoritj, and one ma> saj 
unhesitatingl> that it has desen cdlj acquired 
full rights of citizenship It found first a 
wide acceptance m Germanj Switzerland, 
and Scandina\ia, in which countries the nuni' 
her of operations performed must now amount 
to several thousand In England and France, 
where medical opinion is apt to be more con- 
sen ative the operation was taken up rather 
later, and the same is true of this continent 
However although we on this side of the 
water, with two or three exceptions, allowed 
some 10 or 15 jears to elapse before vve real 
ized the \tr> great value of the procedure, 
our usual enthusiasm for the new thing 
stimulated as it soon was by earl> successes 
has rapidl> grown \t present throughout 
the country the operation is being done, and 
done sometimes b> men w ho are msuificientl> 
educated in the fundamentals of tuberculosis, 
and who art apt to regard the operation onl> 
from the standpoint of surgical technique 
Up to 1914 onl> j thoracoplasties had been 
performed on this continent In 1919 the 
wnter reported a senes of la Over 3 jears 
ago a questionnaire sent out to all those who 
were engaged m this work showed that at 
that time between 300 and 400 tboracoplas 
ties had been done At the present moment 
though I have not accurate figures at my 
disposal, I feel sure that well over a thousand 
must have been earned out m this country 
Now, from published reports and from nu 
merous conversations, I have reason to be 
lieve that this enthusiasm threatens to go 
beyond proper bounds Enthusiasm without 
adequate knowledge becomes a dangerous 
thing Nor can knowledge itself escape the 
same reproach if it be not corrected by that 
wisdom which comes only from study and 
reflection I have the best reason to think, 
judging from my own erpenence that a good 


many patients have been operated on who 
should not hav e been operated on, and that a 
good many deaths hav e occurred as the result 
of rash enthusiasm unsupported by suffiaent 
study, the blame for which hes at the door of 
the surgeon as well as of the physician 
Consequently I hav e thought that it mi»ht 
serve a useful purpose to review before you 
the causes of death as discovered in thestudv 
of my own senes of cases 
The remarks which follow are addressed 
not only to the surgeon, but also to the 
phjsiaan and in particular to those physi 
aans who devote themselves chiefly to the 
treatment of tuberculosis of the lungs To 
the former I must say something about the 
technique of the operation, and to both some 
thing about the proper selection of ca*es 
And to begin with it is necessary to lay dow 
certain pnnciples which apply to the treat 
raent of all forms of tuberculosis 
The first is that while nearly everybody 
sooner or later is attacked by the tubercle 
baallus, only those who possess resistance b' 
inheritance or their natural constitution or 
who hav e acquired it through environment or 
treatment are able to overcome this attack 
Disregarding the v erj large number of tho e 
who do overcome it without ever knowing 
they have been attacked, we may consider 
only the question of declared or clinical tuber 

culosis In the patients suffenng from climw 

tuberculosis resistance is made evident J 
certain well known pathological process^ 
familiar to ev ery body chief of " hich is t e 
replacement of ^e tubercle by fibrous tissue, 
representing nature s attempt at 
Fibrous tissue turns into scar, and the c ^ 
property of scar tissue is to contract 0 
sequentlj this first principle amounts to tnis 
that in considering the question of opeiaw 
we should look for the evidence of scar con 
traction m diseased lungs because we mu 
absolutely depend upon the help of natu 
that is of the patient s resistance, to ai 

ID &Oes«BfS neoDS ChiMTO October ■« iS ISi?- 
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progression of the disease through previously after operation On 

healthy, or almost healthj, portions of the known that if the mediastinum has been 
lung, in particular of the opposite lung Death, stiffened by long standing fibrosis or by a 
if it occurs, comes usually only after vveeU pro existing pneumothorax or by chronic em 
or months, although in one of my patients it pyema. the cxtens^ive removal of ribs s much 
ensued on the eighth day aftet operation But better home by the heart, and the pulse rate 
there is a second, more immediate, danger to after operation may rise but very little these 
life which arises from a disturbance of the physiological conditions have often been too 
physiological equilibrium, both of respiration little regarded b> those whose natural rnind 
and of heart action \\hen one remo\es a and whobe training have made them confuse 
sufficient number of ribs and a sufficient fine surgery with fine technique So that the 
length of those ribs, one brings about a seiJJnd warning is not to take off too many 
re\ersal of the normal ph>sioIogical move nbs, nor too long a piece of each rib, at one 
raents of the underhing lung, m the sense tune 

that during inspiration this portion of the We owe to Dr Hedblom chiefly, in this 
lung, having no expanding ribs over it to country, and also to Colonel Keller the pnn- 
bring it out, follows the crpansioa of the ciple of the graded thoracoplasty, which 
opposite lung and is therefore pulled in means multiple operations and but little at a 
toward the opposite side, while m eTpiralion time There is no more certain way of pla>- 
it takes the opposite movement, being shoved mg safe At a time when the continental 
out b> the contraction of the opposite lung practice was all in favor of removing ten or 
This IS called paradoxical respiration The eleven ribs in one stage, the wiser surgeons 
practical result is that this portion of the were advising two stages, and at the present 
lung becomes inert and is of \er> little use, moment there is a distinct tendency, to which 
any, for purposes of aeration Even the I beariily subsenbe, towards a three stage 
removal of two or three ribs over a length of operation My own opinion is that whenever 
from 4 to s inches will allow this phenomenon there is a suspicion of recent activit> in the 
to appear It follows that the more ribs one good lung (if this were a certainty one would 
removeb and the greater the extent of the not operate at all), vs veil to rfmove no 
nbs removed the more lung will be put out more than three or four nbs at a time, but m 
of action and the greater will be the lobS of the majotitj of cases, properly selected, it is 
ox>genation and reduction of vital capacity safe to remove from the sixth to the eleventh 
Not only has this a serious effect upon the inclusive at a first stage and the upper five 
patient's ability to breathe properly , but the about z weeks later As a matter of fact, as 
action of the heart also is interfered with, one secs from photographs taken between the 
because there ensues a sort of swinging or two stages, the removal of the lower six ribs 
flapping movement of the mediastinum and does not put a very large area of lung out of 
of the heart, corresponding to the phases of commission The collapse of the chest wall is 
respiration I he heart loses Us normal sup- kept within reasonable bounds by the but- 
port and its work is disturbed It ib the rule tress of the upper five nbs On the other 
that the removal of from 4 to 6 inches of the hand if one begins at the top and removes 
lower fiveor six nbs increases the hearts rate the upper slx or seven nbs first, as has been 
by 20 or 30 beats for a period of a week or advnsed particularly by Alexander and bv 
xons'dxx Lilienthxl, the ffxgrcc o( lung collapse is vciy 
ibic H all the nbs arc taken off at one sitting, much greater, and the sudden interference 
"5, xnth aeration, the sudden large loss ol vital 
Lnd lb, cipaaty, constitutes a distinct element of 

stand the strain A failing heart then bnng, danger If m addition, the mvocardium is 

m n d “ “ ‘"‘r' ‘h' danger becomes most 

m the earlier penods of this operation died threatening, and m the few caserm Th^ I 
in this way m the course of the hist few days have tned this method, the mortality has 
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errors of operatu e technique I shall perhaps the last group, carrjnng a bad prognosis, tie e 
do ^ell at this point to illustrate thb state tiere no practical cures and onl> about 10 
ment by a brief reference to the results ob per cent of marked impro%ements 
tamed in mj omi senes of cases I iia\e Now jou can see from these figures that 
divided my patients into 3 mam classes the although I ha\e tned to be careful m the 
first includes those of ordinarj fibrocascous selection of cases I ha\e frequentlj failed 
disease, of chronic tj’pc, in ^\hlch the lung In the fiftj odd patients of the third, or un 
fills its side of the thorax, the second includes faxorable, class I was guilt> of man) errors 
the cases of pneumothorax in w hich it is pro^ of judgment The reason is dear, and I think 
posed to gi\c up the pneumothorax and sub I can condense it into a few words wbchaxe 
stitute a thoracoplastj , and the third takes that, in spite of sticking to the pnnaple of 
up all the cases of erapj ema, whether purely demanding the e\ndence of scar contraction, I 
tuberculous or grave mixed infections gave insufTicient weight to the finding of 

Now all of them may be divided again into potentially active lesions on the good side 
3 groups, as regards operative nsk the fa- and to the evidence of a general late loss of 
vorable cases or the so called good chronics, resistance, coming on after an earlj penod of 
the doubtful or conditionally favorable cases, resistance Jlost of these unfavorable ca'es 
and finallv the defimtelv unfavorable risks were on the border line between operability 


Of the good chronics I can report on 47 cases, 
with 2 deaths from the operation, that is, 
4 3 per cent In one of these, a one stage 
operation, the patient died on the eighth day 
from an acute tuberculous pneumonia of the 
opposite lung In this case and one other I 
broke my rule of nev er operating in one stage, 
and I think it probable that if I had taken 
two stages for the operation the patient would 
have been alive today In the second group, 
that of doubtful cases there is a senes of 71, 
with 3 operative deaths a mortality of 4 2 
per cent And in the third group of dcimitely 
unfavorable cases 54 m number 14 died from 
the operation, which is a mortality of ap 
proximately 26 per cent If figures can dme 
home the realization of the necessity of care 
m the selection of cases, surely these statistics 
should constitute a sufficient warmng in that 
respect Out greatest problem, involving our 
greatest danger, lies here 
It is not mv purpose at this time to speak 
of the favorable results followang upon this 
operation, but I may allow myself a moment 
to put before you the reverse of the medal 
In the class of good chronics, as calculated a 
year ago, I count 66 per cent of practical 
cures that is, of patients restored to com- 
munity life and able to work, with a further 
13 per cent of great improvements In the 
cases of the second group, or of doubtful risks 
there were 38 per cent of practical cures and 
24 per cent of great improvements, while m 


and non-operability , and such are alwa )5 
being sent in e\ cr increasing numbers, to tie 
surgeon who has acquired a certain reputs 
tion m this line And they are sent sometimes 
by internists and ev en by professed specialists, 
at much too late a period, when they are going 
downhill often years after an earlj stage 
characterized by resistance and fibrosis, at 
which time they might have been operated 
upon safely Let me say that, when a patient 
who has been under medical treatment for a 
period of I or 2 years has made clear lus 
resistance by fibrosis but has obviously 
reached a stage at which sanatonum treat 
ment can accomplish nothing further, he 
should then while he is in good condition, 
be considered as a candidate for thoracic 
plasty He is then still a good chronic and 
the operation yields very satisfactory results 
This remark is addressed chiefly to the 
medical man, and I would remind him that 
upon hib shoulders lies the pnmaiy responsi 
bility in the selection of cases for the opera 
non The surgeon on his side must always 
realize that he cannot in hu conduct ol tne 
case do mthout the constant co-operation 01 
the mtemist It is the internist who uom 
his long observation of any given patient, i> 
best able to estimate that patient s resistance, 
to determine the pulmonary condition oe 
tween stages, and to evaluate the final results 
In these remarks I hav e discussed the dan 
ger which lies in an acute postoperaiiv 
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lung filled Its side of the thorax, 12 in Tvhich a 
pneumothorax partial or complete, uas re- 
placed by a thoracoplasty, and 25 in which 
an emp> ema ca\ ity , with or without a partial 
pneumothorax, was obliterated or reduced in 
size by a thoracoplasty Now it is an interest 
mg thing that 16 deaths, a great majority of all 
those ascribable to operation, occurred in the 
first senes of 117, wlule m the 55 cases of the 
second class there were only 2 deaths The 
reason is clear W hen the mediastinum has 
been stiffened by a long continued pneumo 
thorax or an empy ema, one escapes the dan 
ger of disturbance of the respiratory and car 
diac function 

CONCLUSIONS 

In conclusion, may I set down a brief 
analysis of the causes of death in the 19 
patients who succumbed? Of these deaths, 

7 resulted from an acute spread of tuber 
culosis m the opposite or good lung within a 
period which \aried from 5 days to 4 months 
In some of these, undoubtedly, secondary 
heart failure and pulmonary cedema, coming 
on within the first week, played a secondary 
r&le but decided the issue Three of these 7 
showed before operation a definite though 
slight activity of the disease on the good 
side and should not have been operated on 
at all One was a one stage operation, which 
in my opinion is to be condemned In the 
other 3 cases rapid extension of disease must 
be accepted as one of the accidents belonging 
inevitably to any large senes of cases 1 do 
not know how certainly to forestall such 
disasters 

Of the same nature is i death that occurred 
from tyTihoid contracted in the hospital m the 
course of a most promising convalescence 
Acute myocardial failure caused death in 2 
cases on the second da\ after operation both 
after the first stage m which the lower five and 
six ribs had been remov cd One of these had 
shown some myocardial disease m the electro 
cardiogram taken before operation Both 
were adjudged bad nsks before operation It 
IS most important to estimate the strength of 
the my ocardium before doing a thoracoplasty, 
and, when then, is any doubt of the ability 
of the heart to stand the strain the opetaUou 
should be done m not less than three stages 
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One patient died of miliary tuberculosis, 
whidi may or may not have been precipitated 
by the operation One died of cardiac failure 
on the twelfth day after the operation, a first 
stage m which the fourth to the tenth ribs 
inclusive were removed This patient was 
likewise a bad risk The warning is again not 
to take off so many ribs at one stage Another 
patient di«l of a secondary htmorrhage oc 
curnng in the gravely infected wound on the 
seventh dav after the second stage This 
patient and 1 other, who died of a strepto- 
coccus septicsmia 21 days after a first stage, 
represent the only deaths from wound sepsis 
in the whole senes of over 200 cases, and it 
should be remembered that this represents 
also about 400 separate operations Infection 
of the wound has been remarkable by its 
absence One patient died of a most curious 
accident, a spontaneous pneumothorax m the 
thorax of the opposite side, the cause of 
which I cannot explain Three patients who 
had survived quite well a total posterior 
thoracoplasty, but m whom persistent cavi 
ties at the apex suggested a further attempt 
at compression, succumbed to an extensive 
apicolysis (earned out in front) m from 
5 to 14 days These were among my early 
cases, they were all m desperate condition, 
and with my present cxpenence I should not 
think of undertaking such an operation 
They died from pulmonary cedema conse 
quent upon gradual heart failure combined 
with spreading bronchial infection Two 
others died from the same cause after the 
usual posterior operation 

As you see, gentlemen, I have made not a 
few mistakes The majonty of them were 
due either to msufliaent expenence, or, with 
mcreasmg expenence, to insufficient caution 
Others can be ascribed to the uncertainties of 
a refined pathological diagnosis, or, finally, 
to the mistake of yielding to the pleading of 
patients This last mistake can best be 
avoided and the patient still satisfied, if one 
explains that the patient’s best chance lies in 
further delay fas, indeed, is perfectly true in 
some instances), that there is need for further 
building up, and that the operation may only 
be pos-tpsjwtd But in the last analysis the 
most frequent mistake lies in operating upon 
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been excessive This warning, therefore, is 
addressed particular!) to the surgeon Let 
him not be misfed bj the faalitj of nb re- 
moval, or by the consciousness of doing a 
technicall) prettj operation, into removing 
more than six of the lou er ribs at one time 

A corollary to this proposition concerns the 
length of rib that should be remov ed Sauer 
bruch advised taking out not more than from 
4 to 8 centimeters of any one nb His opera- 
tion, in that sense, is called the paravertebral 
operation Brauer, on theother hand, contended 
that, in order to secure sufficient collapse of 
the lung, one should take away practically 
double the length mentioned by Sauerbnich, 
so that m his operation the thorax underlying 
the scapula also disappeared and his proce 
dure was called the paravertebral scapular 
operation The published results make clear 
a distinct difference m the mortality rate 
Brauer’s larger resections involved a higher 
mortality rate, although his contention is 
that they result in a higher proportion of 
practical cures 

The surgeon vsho is new to this work will 
de well to follow Sauerbnich and always re 
move less rather than more For my own 
part I think that one should judge the amount 
of nb to be removed by the behavior of the 
lung as observed during the operation If, 
after removing the tenth, ninth, and eighth 
ribs, m a length of 5 to 6 inches, one notes 
paradoxical respiration, one must conclude 
that the loss of vital capacity is going to be 
a considerable one Then a shorter length 
IS taken of the seventh and sixth, and the 
removal of the eleventh, always done last 
because it forms the last support of the 
diaphragm, may even be postponed to the 
second stage During the 2 weeks following, 
the patient’s respiratory balance becomes 
fairly well re established, and one may then 
safely take out the upper fiv e ribs in lengths 
of 4 to 5 inches, tapering off at the top to a 
length of 3 inches of the second, and i inch of 
the first, nb 

As expenence m this branch of surgery is 
still not common property, I think it very 
important that these dangers of which I have 
spoken should be fully realized Otherwise, 
because ol the letatue facility with which the 


operation can be done, the tendency will be 
to do it m unsuitable cases, if only from mis 
taken humanitanan reasons The inevitable 
result will be an unduly high mortaht), and 
consequently the operation will suffer a dis 
Credit which it does not deserve, and proper 
candidates for the operation willbefnghtened 
into a refusal 

A paragraph or two may be given to tecb 
nical details I have almost imanably used 
general nitrous oxide gas-oxygen ansstbesia 
combined with a small amount of novocain for 
the skin and the intercostal nerves I leai 
local amcsthesia alone, believing that it car 
nes with it two dangers that of novocain 
poisomng (from which I find recorded m Ik 
literature 7 deaths), and that of wound in 
fection Novocain renders the tissues less 
resistant to infection and the anssthetia 
tion of the intercostal nerves through the 
intact skm i» open to the objection that the 
needle m unskilled hands, may be dnven 
into the lung and carry infection back into 
the soft tissues of the thorax 

I have not found any greater d-rget of 
extension of the disease to healthy lung on 
account of interference with cough from the 
general an-esthetic, than is reported by those 
who insist upon this datger and wiu use 
nothing but local anasthesia I tbri, too, 
there is some slight danger in cough as a 
factor in splashing fluid tuberculous pus into 
other lobes Consequently I giv e two hypos 
of morphia during the hour before operation 
and I give a general annestbetic, the wnole 
being suffiaeat to abohsh cough, as well as 
pain and mental distress The result is a 
quiet patient and a quiet, orderly operation 
The requirements of the patients safety as 
well as his comfort are fully met whue t 
surgeon’s comfort, a not unimportant factor, 
IS greatly increased . , 

I have had under my care 212 cases « piu 
raonary tuberculosis for which some form 
surgical treatment has been undertaieD 
these, however only 172 have been subjec w 
to a thoracoplasty In the remainder s 
min or procedures as phreiucotomy , apicoiys , 
cutting of pfeuraJ bands, and costectomy, 
diamage only, have been done Of \l 
thoracoplasties there were 135 m whicn tn 
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express my conviction that the mortahtj eoU thereby 
be reduced and the indication for the operation ex 
tended Thoracoplasty is identical m principle with 
artificial pneumothorax in that it produces rest and 
compression of the lung The more the thoraco 
plasty operation can be made to approximate an 
artificial pneumothorax refill nith respect to its 
effect on the general condition of the patient the 
safer U -will be Longer segments of ribs mav be 
excised xMthont mediastinal flutter, securing there 
b} a more adequate collapse 
Allonmg a longer interval betneen stages allous 
the patient to recuperate and lessens the gravity of a 
wound infection should it occur If nb regeneration 
interferes with the ultimate degree of collapse a 
later anterolateral costectomy niU effect a maximum 
degree ol collapse The all important tonsideialion 
IS an ultimate adequate collapse effected by as 
many stages as the patient s condition seems to 
necessitate 

To summarize conservatism in the selection of 
patients pre operative management adaptations of 
the operative procedure to the individual patient 
and lolloping through to an adequate degree of 
lung collapse niH extend indications and improve 
resJts 

Ds Ralph B Bettuav Chicago Collapse and 
immobilization therapy in tuberculosis has pro 
gressed from the early crude attempts with posture 
application of weights to the affected side or strap 
ping the chest nail x.ith adhesive to the present 
stage of artificial pneumothorax and extrapleural 
thoracoplasty 

The operation of extrapleural thoracoplasty 
brings about a permanent collapse and compression 
that is excellent A large share of the credit of 
popuhnzing m this country this operation first 
conceived in Gertnanv belongs to Dr Archibald 
The greatest factor of safety which has been evolved 
In connection with the operation per st has been the 
diviiion of the procedure into two or more stages 
Here again Pr trchibald has been a leader 

Although in general the operation now most com 
monly used has been but little changed from its 
first form our knowledge concerniog it has been 
greatly enhanced 

The multiple stage operation has practically sup 
planted the single stage operation The importance 
ol induiling the first two nbs in the resection has 
been so clearly shown that in spite of imaginary 


difficulties in technique no one today would omit 
this step The useof ethvJene either alone or in con 
)unction with local anxsthesia has simplified the 
operation for the surgeon and done away with much 
of the mental shock for the patient, because no 
matter how complete the local anxsthesia the vibra 
lion and sound of the actual culling of the nbs wa, 
a horrifying sensation 

One of the dangers subsequent to extrapleural 
thor^plistv has been cardiac embarrassment For 
the hst s years Dr ^\ S Prie«t and I have been 
studying the reaction of the heart to the changes m 
position and intrathoracic pressure subsequent to 
thoracoplastv This work has been done incur “heart 
station at Michael Reese Hospital, where wc have 
taken electrocardiac tracings on all cases before and 
after operation We have found that the patients in 
whom the respiratory mobility of the heart before 
operation was great were most apt to suffer from 
postoperative cardiac embirrassmeni Pxticnts in 
whom change in position of the heart was that of a 
shift rather than a rotation seemed to suffer least 
The operation of thoracoplasty seems to throw more 
of a Wden on the heart than does a laparotomy 
and a heart with myocardial damage which might 
withstand the strain of a cholecystectomy or stem 
ach resection, may not withstand even o multiple 
stage thoracoplasty On the other hand a healthy 
heart can tolerate surprisingly large shifts to one 
side or the other as long as bttle or no rotation 
occurs Just how far we will he able to apply our 
results to practical advantage is difficult to say 
In evaluating the operation of thoracoplasty it 
must be remembered that in practically every case 
other remedies have proved ineffective, and that to 
a large group of indiv icluals thoracoplasty is the only 
bridge spanning the gap from the sanatorium to 
active outside We In oiy own senes of thoraco 
plasty aopercenlarebackinindustry Theinterest 
ing point about this fact is that every one of these 
cases except for thoracoplasty would now either be 
dead or languishing m a sanitarium 
To my mind there is no question that at present 
the greatest danger of unnecessary loss of health and 
Me associated with the operation of extrapleural 
thoracoplasty results from withholding the opera 
tion m suitable cases because of ignorance of the 
operation or failure to compeehend the possible 
good It may offer rather than from any or all oner 
alive catastrophes 
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patients who simpl> are too sick to bear it I should hkc to add aU possible emphasis to the 
Alter aU, we, the declared ad\ersanes of the statement that no other thm? is so laportast as 
Old Man with the Scjthe, with whom there realize that the essential difficulty lies la the 
can ne\er be truce, must still realize that Judicious choice of the patient This implies not 

Dnine NTntnrP Jrse reauze tnat operativeskiU— importantastbatis— but^udgmeiit 

Dame Nature has accorded him certain con based on knov,ledge of and climcal espenence with 

nnes within which hiS power pre\ails against pulmonary tuberculosis on the part of the phAsioan 
US and must e\er pfe\ail And his habeas and roentgenologist in dose coihooration 

corpus, senedandcamedout.mav beamore ’"Jaili™™ ot patients means poor raiilts 

TT^fsirifnl nrf f>,nn f . * t Unmerited discredit of a method of treatment 

merciful act than our own wnt if a takes the based on sound principles and abundantly able to 

form of a gra\ e and painful operation Pallida prove its worth 

Mors (forgiv e the change of gender) maj la\ relationship that exists between mdica 

upon the poor sretim of an inescapabte sum- a”/ "sell, rs shewn strilus^ b, D, tali 

TT,nr.e u...wei .1 bald s statistics In his group of favorable cases 

, ^ , j , lat of the surgeon Sjpercentwerecuredorgreatly unprovedfoUoam 

whose outlook upon his own, science is of the thoracoplasty and the operative mortality was onl) 
mechanical kind Ailuocerel 3 3 per cent whereas m the group classibed as un 

The moral I draw is that for the sale of the ^f'oraWe only 33 per cent were mproved and 
- - there were 38 per cent operative and 38 per cent 

noa-operative, deaths In other words in the unfa 
vorable group one third of the patients were un 
proved while two thiri, died 
Unerring pre-operative classification can he onlv 
approximated and as stated some uofstorsWeM is 
are operated upon to give them the benefit of the 
doubt Every eSort should be made, however to 
eliminate this group In my experience tie Pif" 
bnunary pulmonarv phremc nerve operation ho 
beeaofgteat value as a test operation SoiaepatieaU 
who seemed decidedly hopeless have been eonvertes 
b> It into case# favorable for thoracoplastj follow 
mg which they have achieved a complete clinicu 
cure The benefits of this simple phrenic resectwa 
art some'imts most remarkable In ** 

adds to the rest and compression afforded by uter 
thoracoplasty 

Generally speaking patients showing a rapmy 
progressive downward course are poore*- risks Ihea 
they appear at the moment while patient# distmctlv 
on the mend are more favorable than they seem 
Patients reduced to a cntical state by 
bxmoplyses are more favorable for thoracoplisy 
than, they seem provided the operation 1# preceoea 
by a transfusion of blood , 

Time will permit only passing mention ol tuDer 
culou# empvema Way I stress Dr , 

statement that every possible effort should be ma 
to avoid secondary infection by tube drainage or 
rejection? Mild mued infection responds to 

■ - ' avoided oy 

Tostenor 


credit of the operation and for the encourage 
ment of other better candidates, the definite)> 
bad risk must be excluded from operation 
until, at anj rate, we learn how to reduce the 
strain of the procedure and make it more safe 
for those who can bear \erj little B> strict 
observance of this principle we can certainly 
reduce the operative mortality in favorable 
cases to 4 per cent and Sauerbruch bas claimed 
a still lower mortality rate m this group The 
operation of thoracoplasty on the tuberculous 
subject IS still regarded by very many as a 
most formidable one to be advised only as a 
last resort It ts fonmdable in some tyTies of 
the disease But if, knowing the danger we 
eTclude such types from operation, we can 
make it one of the least dangerous and most 
beneficent of all major operations 

DISCUSSION 

Dr Cart, A HcoBioir, Chicago One of the 
chief difficulties mhereot in evaluation and com 
patiiOn of results of treatment m any field js lack of 
uniformitv in the classification of tvpes of cases and 
of results There is a particular need for clear cut 
definition and uniform classification in the coosidera 


iition and unilorm classiUcation in the coosidera rejection? iviuq mucu jmcvui-u -- - 

of disease conditions having the wide range of aspiration Bronchopleural fistjiie are a p„,,nnr 
variations as to pathology which is characteristic of early oblutiat nn of Ap rostectomy 

tuberculosis The surgical treatment of pulmonary thoracoplasty followed by anterolatera t, 

tuberculosis is of relatively recent development and will reduce the cavitv to small proporlio „ 

m the opinion of some is stUl on trial It is impor is no secondary infection the 
lant therefore to hav e a dear understanding as to become obliterated ^ per 

types and the indications and results of treatment in has been open drainage I S t ^ 

each It seems titling that a classification meeting sistent residual cavity by a pleural resecuon w 

ihis reed should come from the pioneer m the sur is well tolerated the hizh 

cTPTv of pulmonary tuberculosis on this continent Dr Archib^d expresses ^ ^ l, „duced 
5^ tinr, Tlr Archibalds dassitication mortahtv in the poornsk “Y ,M lAe to 

by a three or four stage operation I should hie to 


1 this continent 

In'^my ^sUmation Dr Archibalds dassihcation 
merits careful study and general adopUon 
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directed to the fact that m contrast to success 
of the regimen among patients who are m good 
condition, experience seems to sho\\ that car 
diovascular disease or diseases of other parcn 
chymalous organs which debilitate or weaken 
the patients predisposes to the formation of 
thrombi and emboli One of the most impor- 
tant factors concerned probably in their pro- 
duction is the change in blood flo^ occurring 
simultaneously with decompensation of the 
function of these structures 
In the statistical review by Henderson of 
3 13 cases of pulmonar> embolism in The Mayo 
Clinic during the 10 >ear period from 1917 to 
1927, there were 46 non surgical cases in which 
fatal embolism occurred Half of these pa 
tients had m>ocardial degeneration with 
marked decompensation In some of the non 
surgical cases, pulmonary emboli were found 
unexpectedly at neefopsj , when death had ap 
pcared to be due to cardiac failure from myo- 
cardial degeneration, pentonitis, bronchitis, or 
haimorrhagc, and embolism had come into the 
picture as a terminal esent 
Kuhn, at the Institute of Pathology at Frci 
burg, recently reported that the incidence of 
fatal embolism m Germany from 1924 to 1927 
increased from 1 3 to 4 9 per cent, whereas m 
1927 thrombosis was found m eiery fourth 
body examined and fatal embolism was found 
m e\ cry t\\ cntieth body He stated his belief 
that this increase m the incidence of throm 
bobis and embolism is the result of prolonging 
life by the treatment of patients with chrome 
disease of the heart W ith such disease, 
changes m the flow of blood occur 

Further evidence of the tendency to the 
formation of thrombi and emboli in patients 
who are debilitated by disease is found m the 
fact that the incidence of fatal postoperative 
erabohsm v. as three limes greater after cy slos 
tomy preliminary to prostatectomy on debili 
tated patients than after the same operation 
|x.rforracd on patients m good condition The 
effect of cardiovascular disease and disease of 
the parenchymatous organs as the prcdis 
posing and probably uncontrollable factor of 
pulmonary embolism has been cmphasiicd 
because of the problem of compensating for 
these fixed pathological changes and because 
It emphasizes the influence of changes in 
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the flow of blood in the formation of such 
emboli 

La the senes of 4,500 surgical cases which I 
am reporting, pulmonary emboli were found 
at necropsy m 4 cases, 3 of the patients were 
more than 70 years of age and had advanced 
cardiac disease In 2 cases pulmonary emboli 
were found uneirpectedly at postmortem ex- 
amination, death was the result of unmia m 
1 case and of sepsis in the other The other 
patient, a woman aged 54 years, had auricular 
bbnilation, and died on the sixth day follow ing 
her operation She had received only 4 grains 
of desiccated thyroid gland the preceding day 
Since mention has been made of the predis- 
position of elderly patients with debilitating 
disease to the formation of thrombi and em- 
boli, especially in cases of cystostomy as a pre- 
liminary to prostatectomy, it is of interest 
that in this senes of operations 779 were per- 
formed on the prostate gland and bladder, 273 
of these patients w ere m too uncertain a condi- 
tion to warrant pnmary prostatectomy and so 
cystostomy was performed Of the 4 patients 
who died from embolism, 2 had had cystos 
tomy as a preliminary to prostatectomy , both 
patients were more than 70 years of age 

METHOD OF TXDUCIVG THE INCIDENCE 
OF POSTOFERATIVE EMBOLISM 
In order to combat the decrease of metab- 
olism the decrease in blood pressure, and the 
slowing of circulation, tablets of desiccated 
thyroid gland in doses of 2 grains, adminis 
tered 3 times daily, hav c been used in all cases 
except those m wluch there has been an ab 
normal increase in pulse rate and temperature 
occurring as a spontaneous postoperative re 
action Cases in which the desiccated thyroid 
gland is not giv en will comprise approximately 
to pec cent of the total number Inasmuch as 
the increase in temperature and pulse rate in 
this small group occurs spontaneously, which 
means an increase m metabolism and flow of 
blood, It has not been felt necessary to add 
(uTthex to the reaction by the administration 
of desiccated thy roid gland The administra 
Uonof desiccated gland is begun as soon after 
operation as the gastro intestinal tract toler- 
ates fluids and drugs, usually from the second 
to the fourth days, and is conUnued until the 
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A METHOD or REDUCING THE INCIDENCE OF FATAL 
POSTOPER;\TIVC PULMONARY EMBOLISM 
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C LFMCAL in\estigation has been, and 
should continue to be, a reliable meth- 
od of secunng information ha\e 
but to rc\new the w orh of Richard Bright on ne 
phritis, that of Addtson on tuberculosis of the 
suprarenal glands and on pernicious anTmia, 
and the many recent ad\ances in medicine 
de% eloped by deduction from clinical obserxa 
tions substantiated by postmortem reports 
to appreciate the \alue of clinical in\es 
tjgation CTpenmentaJ iniestfgation and 
research leading to deductions referable to 
clinical problems h 3 % e so w dl justified them 
sel\es that unless deductions made from cim 
ical in\estigation are proved to be facts b> 
animal experimentation we may look on the 
results of such work as suggestive but not 
proved Pulmonary embolism is one of the 
^reat surgical problems Unfortunately up to 
the present time it has been diflicuU to pro- 
duce pulmonary emboli experimentally in a 
manner which simulates their formation in 
human beings In more than 6 o experiments 
on animals ililler and Rogers were unable to 
produce pulmonary emboli that might be com 
pared m formation and condition to emboli m 
human beings The deductions which I am 
making in the presentation of this maten jl are 
essentially the result of clinical investigation 
let these investigations earned on over a pe 
nod of 45/ years in a large group of cases 
have proved of great clinical value 
Many physiological changes and adjust 
men ts follow surgical procedures Those seem 
ingly concerned m the formation of postoper 
ative pulmonary emboli are (i) decrease m 
metabolic activities, (2) the tendency toward 
a decrease m the rate of blood flow (pointed 
out by Virchow m 1846) mth a decrease in 
blood pressure and (3) changes in the lellular 
constituents ol the Hood , 

These conditions may be the result of (ij 
rest m bed without food, (2) mterferente with 

PreWMed before the O DicU Coogrettrf fte Ainerta 


Circulation by mtra abdominal manipulation 
(3) forty eight hours of inteatmal quiet after 
intra abdominal operations, and {4) muscular 
Splinting of the abdominal wall because ol a 
painful incision 

Any method which would cause an increase 
m metabolism, m rateof the flow of blood and 
In blood pressure should decrease the madence 
of fatal postoperativ e embolism The metab- 
olism can be increased effectually by the use of 
desiccated thy roid gland Chnical support of 
the value of increased metabolism in the pre 
V ention 0/ thrombosis and ezabohim j» lent by 
Plummer’s observation that m cases m whid 
the thyroid gland i* hyperfunctioning thioni 
bosis and embolism practically never ovcir 
even when disturbances of blood flow are «x 
treme from associated cardiac decotupeiui 
tioD In contrast to this is the frequent asso- 
ciation of thrombosis and often fatal emboli ra 
in patients w ith primarv cardiac decompensa 
tion When i nulligfam of thyroxine was ad 
ministered daily for 3 days to rabbits by 
Shionoya and Rownttee, thrombosis did not 
occur for from 25 to 30 nunutes in contrast to 
thrombosis occurring in their control afumah 
in from 4 to 10 minutes This change in blood 
/low and the late formation of tie throaibosis 
following thyroxine experimentally adminis 
tered b) them was sustained for 3 days 
The tragic deaths from pulmonarv embo- 
lism are those occurring in patients who « 
cept for the lesion for which they are being 
operated on ace in good condition Most 0 
the reported deaths from fatal pulmonary em 
holism have occurred in patients of this ty^r 
yet death did not occur among patients ot tW’ 
type m the senes of 4 500 surgical rases 1 
which the method of prevention which i a 
presenting was used Any method of reducing 
the madence of postoperative pulmona^ err 
bohsm should have its greatest possibility in 
thts group ol cases Attention therefore, > 

nCoBtit^lSiifstou Ciiiago October re-iS «» 9- 
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Fatal pulmonary embolism did not oral ^;J^‘^,^‘“y“„"5“a°finS'prosrain direcljd 
among patients m good general condition ,^5 elimination or even reduction in fre 

•when the descnbedrcgvmen of prevention was quoicy, more than welcome We have heard pre 

seated such a method, adequately tested and of 
proved value Nothing, it would seem on the face of 
it, should stand in the way of its acceptance 
General acceptance however, of any new tnera 
tisticai review Aica ours iv»/ *» peulic measure no matter how attractively pre 

JiTjD E S andWAttess 'V altmav Abstract oI the sented seldom is quickly gained, because first must 
report of the surgical procedures on the gall bladder jjg overcome a natural reluctance due partly to laclc 
bile ducts liver, and pancreas for 19*8 Proc Staff offcnowledgcof thenewprocedureandpartly tofaith 
■Meetings Mayo Oimc 1919 ly 165-16*1 evistinff methods a frame of mind which sUmu 

Kntv J K lates one to investigate aU phases of the proposi 

tion before being convinced of its merit 
What are the facts surrounding cases in which a 

fatal pulmonary embolism has followed an opera 

loot Quoted by Victor J auiical cotisideraUons tion? From a review of reports publuhed within 
of thromtasis and embolism Ann Surg 1915 the past few j ears especially from the German 
Uku 19J-198 , , . dimes, and from i^ormation received directly from 

RosEVOw EGA bacteriological study of pulmonary the foUowwfi statements may be made 

W«t a. is., SthoutresetMUon 

I The incidence of prov ed cases is verv small 
a The majority of the patients are well advanced 
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in years usually above the age of 60 

3 The operation is usually on the midportion of 
the body ttpetially the lower abdomen ei pelvis 

4 The pathological condition is very frequently a 
cancinoma 

$ The accident is most apt to occur dunng the 
convalescent penod without preexisting cedema, 
swelling of the legs thrombophlebitis or any other 
dmical sign which would attract the attention of 
the clinician to a likelihood of its occurrence 

6 At autopsy the site of origin ol the thrombus 
IS almost always found to be in the iliac or pelvic 
veins or right auncular appendage The length, 
caliber and shape of the clot are sometimes the only 
clues to Its origin, because of the almost constant 
absence of any local inflammatory change in the 
endoibclial lining at the original site 

7 After giving due consideration to the inllu 
cncc of the multitude of factors which may or may 

V conlnbule to the etiology the outstanding sin 

glefactor concerned 15 stasis of the blood in the large 


Lockhart Mlswery J r Postopcrativcpulmonarrcm veins of the pelvas 
boisrn Brit tf J 1974 u 184-185 What then may be done to influence this svtua 

Mann F C Pulmonary embobsm J Exper M 1917 tiOB> Certainly much may be accomplished by 

■" ““ "Stop’s?.! 

embolism Surg Cynce A Obst 1927 xlv 238-230 « "eoA or falling circulation (b) careful operative 

teclmique — clean cut dissections accurate bicmo- 
DISCUSSIOV stasis and avoidance of mass ligation and undue 

np Pnu.v \f rv,- -- TV J P"S uce on great veins bv retraction and (c) dihgent 

of iv ^ , \f . ^v“* The endeavor postoperative care the paying of particular atten 

of the es^vmst m this piece of clinical research is tion to adequate fluid intake and intelli-ent use of 
worth! of commendation for though the inadence digitalis callem or other drugs acting direcllv on 
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patient IS out of bed usuaJ/^ the tenth dm hfootl pressure, and possible retardationoflie 
In anj ev ent the administration of the phnd i-> arculation that are responsible for the forma 
stopped bj the twelfth daj If marked cicva tion of thrombi and emboli ebe the madeace 
tion of pulbc rate and temperature occur itis of postoperative emboham would be mud 
discontinued sooner In 3 cases compound so higher It seems reasonable, Iiofle\er, that 
lution of iodine (Lugol s solution) wa^ given to thej set the stage, and whether infection, as 
counteract its elTcct, which it did success maj be inferred from Rosenow 's isolation of 
fulij and without harm to the patient streptococci from emboli at cecropsj, or 

bince an increase in metabolism which also changes m blood or tissue fluids are the ei 
may mean an increase m both temperature citing factors 15 as jet undetermined How 
and pulse rate, is the primarj object of gmng ever, lowering of blood pressure, depression of 
the desiccated gland, it cannot he coastdered a metabohsm, and possibiy shningol thearev 
deleterious effect Other untoward effects Iationasaresultofprolongedrestirtbed,mtli 
have not been noted If,durmgitsadminibtra great diminution of peristalsis and the re 
tion, the patient is nauseated or vomits, it is stneted etcursion 0/ the diaphragm /oflemig 
discontinued \lso patients have been urged operation plaj an important part in either the 
to move in bed to Act their legs and arms and predisposition to, or the causation of post 
especial!} to turn themselves from s*de to side, operative thrombosis and cmbolistn /Utemph 
as advised b\ Wilson and Tool Not infre have been made to overcome these changes 
quentlj even on a surgical service in which through increasing the metabolic rate bv the 
such a regimen is considered a routine proce- use of tablets of desiccated fb\ roid gland aud 
dure, one maj tind an occasional patient who early movement of the patient jn bed 
during the surgeon s absence has not moved 

from the position in bed m w hich he was placed sionURV 

when he returned from the operating room or In a studv of 267 ca'es of fatal pulmonarj 

who has not received the desiccated thyroid embolism following 63347 major operation* 

gland This emphasiaes the necessity in each during the lo-y ear period from 1017 W 

case of the surgeon seeing to it that wh itever The Mayo Chnic, Henderson found the aver 

regimen is outlined should be earned out for age incidence of fatal postoperative embolism 

if this IS relegated to others its importance to be 0^4 per cent 

may not be rccognued Such a regimen has The use of a regimen directed toward m 

been used during the last 4t^ years in the creasing tberateofmetabolism,ofbloodpr« 
management of 4 500 surgical cases on m> sure and of blood flow m 4 500 major sur^ca 
service, consisting for the most part of procedures, of comparable type dunng the Jas 
mtra abdominal optrations on the gastro 4)-^ycarshasbcen followed anmcidence 
intestinal the biliary, and the gemto urinary fatal pulmonary embolism in less ihanooppr 
tracts cent of cases v v j nl 

The method of reducing the incidence of Ol the 4 patients in this senes 
fatal postoperativ c embolism desenbed might monary eoiboh 3 were aged 70 years or mo 
be expected to have a field of application in all and of those f died from other 
cases except those of e!der/y patients nitfi in r case and uraemia in tie other; 
marked cardiovascular disease or disease ol age of the third patient was 54 years an 
otherparenchymatous organs which has weak this case auricular fibrillation waspre*ca 

ened and debilitated the patient On the sur each of the 4 cases there was mv ocarmti 
eical service of my colleague, C F D«on thi> necropsy, it was marked and a^oaa 
remmen has been followed m all cases (except coronary sclerosis m 3 cases Ine-e 4 
cases of hyperthyroidism) during the last 2 illustrate the predisposition 0/ pa , 

,ears,w..hou..to.hfrompostcperamepul 

^UnSubTedly there are factors other than pfayed bj disturbances ol the blood flow 
slowing of the rate of metabohsm, lowering of their formation 
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addition to the injury o{ the mtima of the veins, the 
blood stream is also sloried 
The third contributing factor, and possibly the 
most important, u the change taking place in the 
blood Itself after operations especially after opera 
tioLS on patients who are aged who have cancer, 
who have cardiovascular disease, or who have re 
cently undergone severe general infection Bancroft 
and his collaborators hav e shown after careful blood 
studies that patients with postoperative thrombosis 
and embolism have an increase of blood clotting 
factors m their blood and usually a diminished 
amount of anti thrombin Govaerts at the Inter 
national Surgical Congress this past summer ad 
vanced the interesting theory that injury to the 
blood platelets with their consequent viscosity 
brought about by infection was a primary cause of 
postoperative thrombosis He said it w as a common 
nnding to recover microorganisms from the clot 
causing the embolism 

Martin recently published the results of some 
interesting erperimental work on postoperative em 
holism He created emboli by the injection of iron 
chloride intravenously and watched under \ ray the 
thrombus proceed to the lung Its course was slow 
and vacillating through the vena cava and occa 
sionall) It passed backward against the bloodstream 
\\ hen it reached the region of the diaphragm, it shot 
forward into the heart, aided by the suclung action 
of the accessory movements of respiration From his 
study he believ ed that thrombi which did not occlude 
the vein or which reached beyond their point of 
vessel wall attachment into a larg*: vein were most 
apt to be detached and become emboli 

rrneniton Until more definite facts are known 
concerning the mechanics and chemistry of blood 
coagulation our efforts must be aimed at removal of 
factors which predispose to thrombosis 


Before operation the patient should be out of bed 
as much as possible and fluid should be taken frcclv 
on the days preceding the operation Purges preetd 
tng the operation with their consequent loss of body 
fluid should be avoided If there is any question 
about the strength of the heart, digitalis should be 
given, butintrav enousmedication should be avoided 
Vancosities of the extremities should be lightly ban 
daged with bias cut flannel bands 
At the operation, extreme care should be taken to 
avoid loss of blood and trauma, such asmass ligatures 
Heavy mechanical retractors should be avoided 
Postoperative procedure The patient should not 
be allowed to remain m one position during the first 
few days when so little inclination exists to move 
The position of the legs shouldbe frequently changed, 
and in almost all abdominal surgery th^ patient 
should be turned on the side for certain periods 
during the day Tight abdominal dressings should be 
avoided The fluid content ol the bowel -hould be 
maintained Heart stimulants should be used where 
cardiovascular incompetence is suspected In ac 
cordance with the recommendation of Walter and 
Frund small doses of thyroid extract may be given 
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of the arms and legs, and espeaally daily elevation 
of the foot of the bed as a mechanical method of 
increasing the ^ enous flow from the dependent pelvic 
region, are important m the prevention of stasis of 
the blood 

It IS a question in mj mind whether, having done 
these things in the hope of avoiding a fatal pul 
tnonary embolism much more would be acconi 
plished b> the use of thyroid extract unless it is 
definitely shown that on account of the slight nse 
in metabolism which follows the rate of flow is ac 
celerated or the pressure elevated in the great veins 
of the pelvis which arc most commonl} the original 
site of the thrombus 

Dr \ervov C Dvvio Chicago While an 
average of from i to 3 instances of postoperative 
pulmonary embolism usuallv occurs in large clinics 
in every i 000 cases operated upon there seems to 
have been a decided increase during the last few 
jears This may be more apparent than real, as 
Detenog of Frangenheims Climc has pointed out, 
for m a chart covenng the incidence of emboli&cn 
since iQoo in the Cologne Clinic there was seen to 
be nearly as marked an increase m 1909 as there has 
been in the last few years Ifowever between the 
years 1923 and 1926 there has been a threefold 
increase in postoperative pulmonary embolism in 
Schmieden s Chiuc and this is tv'pical of manv 
other dimes including those of Rost and Bier 
Concurrent with this has been the relative increase 
of thrombosis in patients after operation Fatal 
embolism in non operativ e cases and in medical 
cases also has increased during the same period but 
not as rapidly In 30 000 cases in the Chemnitz 
Climc Martini reports an incidence of o 22 per cent 
fatal postoperative embolism from 1917 to 192$ 
while o I per cent occurred in patients who were not 
operated upon 

Clinical details The usual time of appearaace of 
postoperative embolism has been between the suth 
and tenth days after operation The tnajonty of 
instances occurred in patients between 5® 7® 

years of age Obesity seems to be a predisposing 
factor The type of anesthesia seems to have no 
causative relation In some statistics cancer was 
present in as many as 33 per cent of the pauents 
Preceding infecuon such as influenza or tuber 
cdosis, IS commonly present m the antecedent 
histo’y , , 

The type of operation seems to play an important 
predisposing rfile in postoperative embolism Ab 
dominal and pelvic surgery leads the list m about 
70 per cent of the cases Stomach surgery especially 
for cancer of the stomach and pelvic surgery 
parUcularly operations for prostatic hypertrophy 
and fibroids of the uterus are the most important 
Gall bladder surgery and surgery of the large towel 
mcludiDC removal of the appendix also are lollop 
by fatal embolism Hernias too play idles wWe 
surgery of the extremities u rarely complicated by 
embohsn Thyroid surgery u particularly tree bm 
“stoperauve embolism It is of mterest in this 


connection that Frund from the Cane Ouuclii 
reported a decrease m the number of poslopmtiie 
emboli following the administration of tluToid « 
tract to patients about to be operated upon 

Tempsky tabulated a senes of opentions for 
caranoma of the stomach caranomi of the reciun 
andappendiatis, from the Kuttner Cbnic in relation 
to postoperativ e thrombosis and embolism In 1 4,S 
cases of caranoma of the stomach there vere ij 
postoperative thrombi and 12 emboli In 496 of 
these cases resection of the stomach was done snti 
17 postoperative thrombi and s emboh which is at 
the rate of i embolism 10 every 100 cases 

In 506 cases of caranoma of the rectum there sere 
27 postoperative thrombi and 17 emboli Of thest 
cases, 304 resections of the rectum were performed 
with #3 postoperative thrombi and 12 emboh or 
nearly 5 to every 100 cases 

Contrasting sharplv with this was the report of 
1 767 cases of appendiatis in which there were a? 
thrombi and 4 emboli or 2 to a thousand, which is 
about the usual rate 

Polhological anatomical consideraliens Whilevu" 
iWe pcnpheral thromboses of the internal sjpie- 
Dous vein are most common fatal postopenme 
embob rarely onpnate from this source as it » 
found that 50 per cent of postoperaUve pulaonuy 
emboli have their source m the femoral or uiac veiiu 
(Lubarsch) ^MiiJe occasional thrombosis el the"* 
veins may occur because of direct trauma from a 
mass ligature or from the direct acuon of an a 
factious process in most instances these veuis sr* 
notiL theimmediateoperativefield 
cause of thrombosis must be discovered in factors 
not purely obvious , , . 

Of these the importance of slowing ol toe raft 
lation in veins has been emphasized by AshoS aBO 
his school as an important 
thrombosis The platelets and white 
linger m the penphery of the v essel where , 

1$ the slowest and lay down on 
the vessel a white coagulen from which a thromb 
starts The factors influencing slowing of Vbt b w 
stream in the large veins occur not 
surgical patients Among the most j, 

ihw factors are loss ol blood shock loss 0 

from catharsis or excessive perspiration 

acuon and interference vnth the acuon of 
tonr movements due to the pain of abdominal w 
aswms Of all the cases havmg 'wt 

tolism Bauer from Koemg s dime stated „ 

one fourth were noted to hav e If 

before operation but that at autopsy th- heart wa 
found to be affected in Qj, per cent ,n/iify 

Ribbert has erophasued the impo«»“« ihrombo- 
to the xnti ma af the blood vessels in ^ 

SIS Endothelium occurrmg m any of the s metrn^ 
ol the tody including the vein. ^ A,- JoM 

and degenerative changes by reason of °pf 

toxins from cancer growth injury f 
intravenous medication and ^ ^^bere V 
Thrombosis is espeaally likely to occur wn 
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Fir t PhotORraph of capsular surface of tiunor 
Contour disturbed by bisection 


Fig » Cut surface of the tumor \ctuaV size and 
shape Teeture quite well sbo«-n 


bands It nas firm, smooth elastic and gave to the 
palpaliog fingers the sensation of a tense cyst 
Figure I ts a photograph of the capsular surface of 
the tumor The contour ts as distucbed somewhat bv 
bisecting the tumor before this photograph was 
taken Figure a which is reproduced from a paint 
ing of the cut surface of the tumor shows the shape 
of the growth better and the lecture also 

UlCROSCOPIC PATIIOtOCY 

Half of the tumor was sent to Dr J Ewing of 
New \ork and half to the pathologist of St 
Joseph s Hospital Dr Ewmg reported as follows 
The tumor which you sent me proves on section 
to be an aleveolar carcinoma The mam features 
suggest the diagnosis of adrenal adenocarcinoma 
The cells are quite opaque and they form small 
rather regular alveoli (Fig 3) There are no 
traces o{ pigment so that (he tumor is probably an 
adrenal cortical tumor The structure is not unlike 
that of the renal cortev but the fact (hat there are 


TABtE I — BLOOD PRESSURE READINGS DURING 


8 ys 
8 33 
8^0 
841 

8-»J 

845' 
845 
846V1 
848 
8 49 
5 83 


OPERATION 
lol c 

1 me prcuure 

8 5S 918 

8 57 230 

8 59 aZJ 


993 
0 94 

9 9 b 

9 98 
9 39 
9-43 
9-44 
94$*» 

948 


ti UHL ^loLn ijiT 
tCttinct «t7i<V»*<l 
I Adrcaelia edmifib li 


DO lummx shows that it is not a renal tumor AI 
though the tumor was welt encapsulated ^Fvg js,) 
and not of large size. I think it i» malignant There 
are many large blood sinuses through which the 
lumor cells might well produce metastases \et all 
these sinuses are intact and it seems quite probable 
that no metastases have occurred 
The hospital pathologists report was as follows 
The speamen was "brought to the laboratory on 
June 26 1999 Microscopic study of sections from 
vanous parts 0! the tumor mass shows an extensive 
hyperplasia and overgrowth of the cortical tissue 
of the adrenal especially the loaa glomerulosu 
extending from the capsule down for about x 
to I inches The histologic architecture is that of 
numerous broad sheets of cells without any alveolar 
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REPORT or A CASE OE P/\ROXYSSIAL HYPERTENSION CURED B\ 
REMOVAL or AN ADRENAL TUMOR' 

MILES r lOUTER MD E \CS \\n MILES F PORTER Jr . M D FORTflAWE Isimi 

T he patient, L W II , male, a^d 39 ConsaUatioo wth several ejaiaeat speasih^ts re 
jears, married but wthout l<^ue, re sealed nothing further and nothing any more deS 
ported first m JIa>, rose, comphinmc oitf «>»» tto kaj been aliraiy altd 
ofpecul.arattacls,occurr.„gappt,re„,;y«.,h= noiSTt 'Aneb i'r 
out reason or warnmg t\ hich had begun m Shipley, and others it was felt that the du'mo's 
rebruaij, 1557 Most of these attacks had, ebtamed b> a process of eJimiaatioo of possible jd 
up to this time, occurred while he was in bed or chromaffin cell tumor was suffiaent ground 

and thej acre accnnrpan.cd hj an «„plea,ani ^ Xl” 

sensation m the epigastrium, similar to, but because he felt he wa* grownng worse 
not exactlj, nausea At this time the> were The stnLmglv pawT>smaI character of tbe 
of short duration, probabH 30 or 40 seconds ^Macis and ihei short duration made it reisoasblv 
and passed of! without other definite sj-mp- offending some 

Ti.. —I 1 .1 7. . through the autonomic nervous s}stem ana no 

toms His color during the attack was said Iitelier source could be suggested than aa adrenal « 

to be sickf> green " chromaffin ongin 

Ilia past hiatorj as well as his famJv history, 
contained nothing uorthv of comment Ctccpt for opeiuiiov 

the period of the attacks he ‘ felt fine ’ On June ip io*9 a vertical aidliae epigastric 

Complete ph>sical and laboratory ecaminatioos incision was made Nothing abnotinJ wu dis 
revealed negative results ercept (or white blood covered on the left side but on the right ade » 
cells of 14 000 and slightl> increased eosinophiles globular tumor occupying the nght renal 
1 e g 5 per cent and a marimum svstolic pressure found and first mistaken for an abnoroal sbapn 
consistentlv near 1 10 Unnahsis complete \ ray kidney On further eiammatioo the kidney wu 
eiaminadon duodenal drainage liver and kidney outlined a little below and behind the tumor wiics 
functional tests all were negative was slightly movable and retroperitoneal 

rrom that lime on, eccept for short periods one A transverse inosioa was made to connect wiib 
fasting 30 davs but most lasting only 4 or 5 days the vetijcal inosion far better erposure of w* 
these spells recurred similarly Gradually the patient tumor The pentoneuia was mtised and the tumor 
began to notice that assuming certain positions removed wnth hilte difficulty and without ouca 
especially one of slight mdination forward and to haimoirbage although it had attached to it 
the left would bring them on It became possible ous very vascular loose connective li»ue bafio**^ 
then to produce them at will and make it possible to of which were ligated save a posterior ore wbic 
eTamine him dunng such an attack held the tumor rat*'er dos» to the back This ws 

\\ itbin a few minutes after assuming the positiou damped and the damp allowed to remain for 4 
he complained of the peculiar sensation hi> nui hours when it was removed without laadrnt l 
imom systolic pressure would nsc from Jio lo aoo tumor bad no pedicle and was compl^eldy encar 
or more within 3 period of go seconds and hi» beart sulated The wound was dosed around the toreeps 
slowed down to about 55 showing an unusually and a gauze dram protected by rubber dam 
forcible beat sufficient to shake the bed or chair be The operation was begun at 5 30 and ^ 

was occupMOR His color was ashen and be felt 1025 Administration of the an*<thetic was sta 

“ternble This condition rarely lasted over 3 or 4 at 8 is and stopped at g 5a , . . .«»re 

minutes the pressure dropped as rapidly as it bad The patient was put to bed in a s^^te ot s 
risen and within 10 or IS minutes he felt aswellas shock which la spile of active medicad 

tiBJcd for more than 24 hours Twentv four h^« 
Continued observation revealed nothing new The after the operation the blood pressure . 

white count varied from 14 000 to .0000 with a but the nest dav it had risen to rro an , , 

weriistent moderate eosmophilia \s the months to 144 All medication was qq 

Mssed mild renal degenerative signs gradually P?***'?^ 

Sited themselves In addition m./d cardiac the fi/toenfli dav Jfe has had 
embarrassment was noticed shown by slight dysp- the 74 ^ys since the operation an I 
ncea on esertion occasional tendency to lachvear side with comfort and has teeuJarl) 

j r ir ift-tcLs and a ven greatJv m The tumor was found to be Quite r Sui 

■ Pfests«4 befoi Chs Omtetl Ca -rea e/ li CeUrro/Siureoiu Chi,j o Oct ber U iS WO 
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LAWS OF CELL GROWTH^ 

aiARLES II MA^O MD Rochesttes JIiwesot* 


T he stMd> o{ cell growth most inter 
estmg, as is the study of all that is 
connected v-ith the function of cells, 
namely, matuntj, degeneration, and death 
Disintegrative bacteria, as single cell chem- 
ists, were the first industrial norkers, they 
split and resplit the inorganic elements mak- 
ing new combinations of the world’s material 
The one essential material was the dJorophjll 
m the cell which made active microbic life 
possible and, ultimatelj, multicellular life 
Single cell life growing by division of the cell 
into two cells, under the influence of food and 
environment, is a normal process and con 
tmucs thus indefinitely These chemists pre 
pared the way for higher types of active single 
cells to live on the organic material, which was 
accomplished when chlorophyll appeared 
Cell growth is possible because the permeabil- 
ity of the cell membrane allows the cell to 
receive food the single celts assimilate the 
food and eliminate waste products They 
multiply indefinitely with food and favorable 
envaronment Cell growth lags at times to 
start anew with an added drop of the original 
culture or by some change m fluid or cells 
developed by the rest period 
Recent work m the field ol vitamins has 
disclosed the existence of significant relation 
ships betw een v arious vitamins and processes 
of growth Evans and his co workers have 
show n the necessity for a fat soluble vitamin 
I for reproduction Vitamin B has been 
shown essentnl for proper lactation, and the 
hormones of the gonads are known to be 
essentia! for normal development All these 
results indicate that, although the nervous 
vy stem mav efTcct a proper relation of \ anous 
organs still the essential controlling mechani&m 
in growth appears to depend on the presence 
of vanous vitamins and the products of the 
various ductless glands 

Hie great animals of past ages, both 
invertebrate and vertebrate, possibly lacked 
the control of cell growth and size, one factor 
which cau-cd them to perish from the earth 

Ulofe lh« O icU CosptMal Ui« AnmJ 


Ibe blue wnaie 01 louay, yo icct long aim 
150,000 pounds m weight has survived in the 
sea and. is now the largest living animal 
WTien the more advanced life of multicellular 
structures developed, the granules which had 
controlled the large single cell organisms 
became assembled into different organs for the 
general control of the body, making com 
mumty cell life possible The secretion of the 
cells then passed into the intestine to prepare 
nourishment or was delivered into the blood, 
by absorption or through lymphatic v essels, 
to act as fluid nerve hormones They may be 
amplified by sympathetic ganglions with 
nerve connections causing change in the 
general circulation, the internal organs, or 
other regions of the body At the present 
time, following ages of tnal and adjustment, 
there is an average size to cells of both plants 
and animals The laws of growth, with nor- 
mal conditions, give an average size for all 
structures and organs made up of cells The 
limitation of growth is a factor seldom con 
sidered except in the presence of cretinism, of 
gigantism, or of local overgrowth 
Riddle, at the thirteenth annual meeting of 
the Assoaation for the Study of Internal 
Secretions held in Portland, Oregon, July g, 
1929, expressed the conviction that growth 
in the animal organism, m particular intra- 
uterine growth, IS not under the control of the 
nervous system, but that it is controlled by 
the ductless glands Robertson has show n that 
growth progresses m definite cycles with 
vanous stages of retardation, which, when 
plotted, form a senes of steps P E Smith, 
by removal of the pituitary gland m the tad 
pole, showed that metamorphosis was pre- 
vented The tadpoles grew to a very large 
size, but remained in the tadpole form The 
administration of thyroid preparation at any 
time induced metamorphosis, but the thy roid 
gland of the hypophysectomized tadpole was 
m a quiescent state and did not appear to 
possess the power of actmty In 1919 
Uhlenhuth suggested that the mechanism of 

«>CUlr enfSurEMBs Chic»go Ocl U «4-i? ,5,9 
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Fij; 4 Low power photomicrograph of adrenal tumor 
remo^ed 


formation The cell& are arranged m small circular 
groups separated b> fine strands of connective 
tissue This arrangement of the cellular elements is 
uniform from the capsule down The histological 
picture of the specimen is that of a neoplasm Lnonn 
variously as adrenal hypernephroma, Grawitzs 
tumor or adrenal adenoma 

Prior to the present, 7 cases of paro^sma! 
hypertension ha\e been reported including 5 
from Europe and 2 in this country In i case 
the lesion was nasopharyngeal, m 1 case it 
was mediastinal, 1 case was due to a tumor 
like the one herewith reported, there was i 
case m which the etiology was not definitely 
determined, i case was due to meningococcus 
meningitis, and i was a paraganglioma The 
case reported m the paper was an adrenal 
adenocarcinoma It is worthy of note that of 


these S tumors causing paroxysmal hyper 
tension, 5 — possibly 6 — were malignant An 
other noteworthy fact is that -> of these 
tumo» w ere remote from the adrenal glands 
le above the diaphragm 

It would seem that tumors of the chro- 
maffin organs in any situation may cause 
paroxysmal hypertension So far as can be 
learnt, in only 2 cases, that reported by Dr 
Shipley and the one reported in this paper 
were diagnoses made before operation Ma 
lignant inv asion of glands usuallv results in 
hypofunction rather than hyperfunction, but 
the reverse would seem to be the rule in 
chromaffin cell tumors 


Rerpez Arch demed evp^r etdanat path ]S9 

iv 414 

DovzEtor E The cLmcal modalities of pstoiysmsl 
arterial liy^ertensioD Pansm^d ig 8 la* iQ > 
IlAJtviEa f and Buuety M Bull etmfm Soc 
m<d d hOp de Far igzs 17^181 
LvBBE Sf TiNEi J and DontiR Bull et mem 


' Neosser Nothnagel s Spec Path u Therap i V 
jcvm 71 » j j 

1 Orerlcnc C and Jr\o Bull etm^n Soc med 0 
hSp dePar 19 tliv gS _ 

I OppEKHzniES B S andFisBBERO Arthur ' i lo' 

association of hypertension with suprarenaltumors 

Arch Int hied 19 4 «aiv 631 , 

1 Rabbi Coleuc. B Chromaffin cell tumor of tae 
suprarenal medulla (pheochromocytoma ) 

Path 1929 Ml 28 
SncpLEV Arthur Ann Surg In press 
Vaquez Tr Cong franc demM 1904 P 33^ 

Vaquez and DoNZElOT Presse med *9 ” ’3 ? 
ViLLARCT VI Block S Bvrietv Vl andLiPf' 
B J Presse med 19 6 ii 8^6 

Weber C Paroivsmalhypertensiondue to sudsculc 

meningitis Arch de mal du cceur 1927 ** 59 
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fibromjoma of all muscle within reach of their 
influence Degrees of resistance by irritation 
add connective tissue and a fibromjoma of 
local uterine muscle results Epithelial cell 
growth, as a wart or papilloma, maj be in 
duced by clumps of specific bacteria 

Destrojmg the so called grandad wart de 
stroys the focus and all the other warts 
Local deposits of special bacteria m a mucous 
membrane base ma> cause polyps or papillo 
mata.as m the mouth, larynx, rectum, bladder, 
or renal pelvis Larger areas within the uterus 
cause endometritis, or m the bowel typhoid 
fe\ er exfoliation, as in colitis or pol j posts Un- 
doubtedly, manj carcinomata of the mucous 
membrane are secondary to local irritation 
of small growths The irritation may have 
varied causes, as the condition is understood 
today 

The oldest living cells in the world are such 
cells as those m the giant trees of California 
three thousand to thirty five hundred vears 
old 

The average length of life is increased, jet 
in the past ages individual men lived just as 
long as they do today 

The cells have then, a period of growth 
under control, maturity, and senescence which 
terminates m death Sir John Bland Sutton 
said that at death of persons 90 or more years 
of age a very high percentage of caranoma 
should be found by a careful search \ ears 
ago I wondered at Cohnheim's theory of 
tumors developing from misplaced embryonic 
cells These tumors hav c one of the essential 
conditions of cell division — stimulus from non 
function With growth started all the results 
of their oxidation go to cell division The cell 
division occurs m the non functioning cell 
with less cytoplasm about the nucleus than 
that of normal cells This makes the nucleus 
look proportionally larger Such conditions 
are essential to cancer 

The number of unsuspected sympfomless 
caranomata found in carefully made necrop- 
sies is surprisingly high but with poor circula 
tion abnormal change in harderand less active 
cells IS slow to start and remains long a local 
rondition, ^ m the aged This makes doubt- 
ful the value of chemical reactions of the 
blood, such as we had hoped would enable us 



Fjg 2 Ro«e g&U 


to detect the presence of internal cancers in 
their early stages Often slight, local skin 
growths are found, they are seldom active 
enough for treatment until friends or relativ es 
complain of their apparent neglect At the 
great animal slaughter places, tumors are not 


v.wuipaian\eiy young 

slaughtered animals which are usually under 
the age limit of natural cell degeneration 
In the garden and woods, we see the stimu 
jus of the chemical juice of female insects on 
leaves, such as on the grape vine when it is 
stung by phylloxera (Fig 1) The galls on 
rose stems (Fig 2) are tumors Plant car- 
anomato of special galls described by the late 
trwin r Smith may be created by special 
chemical injection or by injecting the bacillus 
toetaaeM mto the plant's circtilation 
bnuth applied the description of cell oronth 
in aranoma as made by n cll knon n patholo 
gists to the croon gall cell grooth and it oas 
a ^fect description of the cell change 

mni„l “r'"? "= base a dermitc 

control of cell growth, also of the numbers of 
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of the postenor Jobe of the pitiutary gland 
causes dela> m the de^eIopInent of sei 
structures, mth a continuation of the in 
fanlife period of hfe, T\hereas local or general 
o\ergrowth of the bod> is assoaated with 
changes in the anterior lobe of the pituitai) 
gland This region of the gland apparentl\ 
stimulates the thyroid gland to acti\it) 

The first crossing of selected stocks of cattle 
of long hereditj , like the Aberdeen Argus bull 
with the Holstein, increases the rapidit) of 
grow th and u eight os er either tj-pe dunng the 
first 15 months of life The fir^t crossing of 
Rhode Island red chickens with barred Phm 
outh Rock chickens gl^es more rapidlj grow 
ing progenj, with greater weight and greater 
egg fertility This is true, also, of growth with 
artificial cross fertihzing of fruits and bemes 
The condition is maintained by plantmg 
grafted slock Burbank proved this by his 
development of cross fertilization 

Fir i Growths on grape leaf caused by sting of Overuse increases muscular development, 
ph)llorera and hypertrophy results Intenzuttcnt pres 

sure dev elops o\ ergrowth of bone, as «een m 
metamorphosis involved the thyroid gland bunions The epithelium of the hands and 
and another substance w hich acted as an ex feet, by rough wear, produces calluses as addi 
cretory material and induced the gland to tional protective layers of celU are loitned 
pour out Its secretion, thereby produang The demands of the body for the function of 
metamorphosis In 1929, Schwartzbach and certain organs cause hyperplasia of the cells 
Uhlenhuth showed that the anterior lobe of Thus, iodine defiaency changes the thyTOid 
the pituitary gland is the source of the ex gland to a hypeiplastic gland Theh'et,al^o, 
cretory substance The thy roid gland can be through demands of the body as a stimulus, 
stimulated by the administration of this sub has great power of regeneration If 70 

stance These results 61^*1210 Smith’s ob cent of a dog’s bver is removed it wall regeu 

servations that the removal of the pilmfary crate in 8 weeks, the growth being from the 
gland resulted in lossof activity of the thyroid remaining part not from the new Theutenne 
gland and prevented metamorphosis The muscle undergoes a great increase aunng 
administration of e^tracts of the anterior lobe pregnancy, which is caused by the chemica 
of the pituitary gland produces gigantism It reactions of pregnancy whether the prcgoim 
would seem, therefore, that the pituitary and ovnim is in the utenne cavnty la m the tu 
the thyroid glands have a controUing influence or has slipped out into the abdomen 
on certain phases of growth Beginning 3 years ago, for a period 0 

The cretin is a child or an adult person who years when a uterus containing fibromvooi 
was born without a working thyroid gland was removed, the portion containing 
a small, square headed, dry skinned umntel tumors was sent to Rosenow, who 
hgent human animal who, if fed thyroid gland cultures of the crushed and ground tissue ^ 
or its active principle thyronne, during the secured bacterial growths of ne 

early years of life will grow both mentally and per cent of the specimens In the u e 
physically MyTccedema is the condition which muscle a clump or colony of such bactena 
dev elops in persons whose thyTOid glands have chemical product of which locally resem^^ 
become inactn e in adult life Ov ersecrettoo that of pregnancy , causes the dev elopmen 
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fibromyoma of all muscle within reach of their 
influence Degrees of resistance bj irritation 
add connective tissue and a fibromyoma o! 
local uterine muscle results Epithelial cell 
growth, as a wart or papilloma, ma> be in 
duced by clumps of specific bacteria 
Destroy mg the so tailed grandad wart de 
stro>!, the focus and all the other warts 
Local deposits of special bacteria m a mucous 
membrane base may cause pol> ps or papillo 
mata as m the mouth, larj n\, rectum, bladder, 
or renal pehus Larger areas within the uterus 
cause endometritis, or in the bowel tjpboid 
fe\ er exfoliation, as m colitis or polyposis Un- 
doubtedly, manj carcinomata of the mucous 
membrane are secondary to local irritation 
of small growths The irritation ma> ha\e 
\ aned causes, as the condition is understood 
todaj 

The oldest living cells in the world are such 
cells as those in the giant trees of California, 
three thousand to thirt> fixe hundred years 
old 

The ayerage length of life is increased, >et 
in the past ages individual men lived just as 
long as they do today 
The cells have, then, a period of growth 
under control, maturity, and senescence which 
terminates in death Sir John Bland Sutton 
said that at death of persons 90 or more years 
of age, a very high percentage of carcinoma 
should be found by a careful search \ears 
ago I wondered at Cohnheim’s theory of 
tumors developing from misplaced embryonic 
cells These tumors have one of the essential 
conditions of cell division — stimulus from non 
function With grow th started, all the results 
of their oxidation go to cell division The cel! 
division occurs in the non functioning cell 
with less cytoplasm about the nucleus than 
that of normal cells This makes the nucleus 
look proportionally larger Such conditions 
are essential to cancer 
The number of unsuspected symptomless 
carcinomata found m carefully made necrop 
sies IS surprisingly high, but with poor arcula 
tion abnormal change m harder andlessactixe 
cells IS slow to start and remains long a local 
condition, as m the aged This makes doubt 
ful the value of chemical reactions of the 
blood, such as we had hoped xxould enable us 



to detect the presence of internal cancers in 
their early stages Often slight, local skin 
growths are found, they are seldom active 
enough for treatment until friends or relatives 
complain of their apparent neglect At the 
great animal slaughter places, tumors are not 
uncommon m even comparatively young 
slaughtered animals which are usually under 
the age limit of natural cell degeneration 
In the garden and woods, we see the stimu 
lus of the chemical juice of female insects on 
leaves, such as on the grape vine when jt is 
stung by phylloxera (Fig i) The galls on 
rose stems (Fig 2) are tumors Plant car- 
cinomata of speaal galls described by the late 
Erwin F Smith may be created by special 
chemical injection or by injecting the bacillus 
tumefaciens into the plant’s circulation 
Smith applied the description of cell growth 
m carcinoma, as made by w ell know n patholo 
gists, to the crown gall cell growth and it was 
a perfect descnption of the cell change 
Like a heat regulator, we have a definite 
control of cell growth, also of the numbers of 
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metamorphosis involved the thjroid gland 
and another substance which acted as an ex- 
cretor> material and induced the gland to 
pour out its secretion, thereby producing 
metamorphosis In 1929, Schwartzbach and 
Uhlenhuth showed that the antenor lobe of 
the pituitary gland is the source of the ex 
cretory substance The thj roid gland can be 
stimulated by the administration of this sub 
stance These results explain Smith s ob 
servations that the removal of the pituitary 
gland resulted in loss of activity of the th>roid 
gland and prevented metamorphosis The 
administration of extracts of the anterior lobe 
of the pituitarj gland produces gigantism It 
would seem therefore, that the pituitaiy and 
the thyroid glands hav e a controlling inBuencre 
on certain phases of growth 

The cretin is a child or an adult person who 
was born without a working thyroid gland 
a small square headed, dr> skinned, unintel- 
ligent human animal who, if fed thjroid gland 
or its active principle, thyroxine, during the 
earl> > ears of life will grow both mentally and 
ph} sicallj M> xcedema is the condition which 
develops in persons whose thyroid glands have 
become inactive m adult life Oversecretion 


of the postenor lobe of the pituitai) gJaad 
causes delaj in the development of sex 
structures, with a continuation of the in 
fantile period of life, whereas local or general 
overgrowth of the bod> is assoaated wlh 
changes in the anterior lobe of the pitmtan 
gland This region of the gland apparent!) 
stimulates the thjroid gland to actmt) 

The first crossing of selected stocks of cattle 
of long heredity , hie the Aberdeen Angus bull 
with the Holstein, increases the rapidit) of 
grow th and w eight ov er either type dunng lie 
first 15 months of hfe The first crovsing of 
Rhode Island red chickens with barred Pljm 
outh Rock chickens gives more rapidl) grow 
ing progenj, with greater weight and greater 
egg fertihtj This is true, also, of growth with 
artificial cross fertilizing of fruits and bernes 
The condition is maintained by planting 
grafted stock Burbank proved this by bs 
development of cross fertilization 
Overuse increases muscular development, 
and h>T>ertrophy results Intermittent pres 
sure develops overgrowth of bone, as seen in 
bunions The epithebum of the hands and 
feet, by rough wear, produces calluses as addi 
Uonal protectne layers of cell> sie formed 
The demands of the body for the function of 
certain organs cause hyperplasia of the cells 
Thus, iodine defiaency changes the thyroid 
gland to a hyperplastic gland The Iiv er, also, 
through demands of the body as a stimulus 
has great power of regeneration If 7° 
cent of a dog’s liver is removed it wall regen 
erate in 8 weeks, the growth being from the 
remaining part, not from the new The utenne 
muscle undergoes a great increase dunng 
pregnancy, which is caused by the chemica 
reactions of pregnancy whether the pregnan 
ovum IS in the uterine cavitv is in the tube, 
or has slipped out into the abdomen 

Beginning 3 years ago, for a period 0 2 

years when a uterus containing fibromyomata 

was removed the portion containing sma 
tumors was sent to Rosenow, who made 
cultures of the crushed and ground tissue an 
secured bactenal growtns of diplococci m 
per <»nt of the specimens In the '^tenn 
muscle a clump or colony of such b^^ctena, to 
ftiA miral product of which locally resembl 
that of pregnancy causes the development 0 
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fibromyoma of all muscle mthm reach of their 
inHuence Degrees of resistance by irritation 
add connectne tissue and a fibromjoma of 
local uterine muscle results Epithelial cell 
growth, as a wart or papilloma, maj be m 
duced bv clumps of specific bacteria 
Destroying the so called grandad wart de- 
stroys the focus and all the other warts 
Local deposits of special bacteria in a mucous 
membrane base may cause polyps or papiUo 
mata as m the mouth, larynx, rectum.bladder, 
or renal pelns Larger areas u ithin the uterus 
cause endometritis, or m the bowel typhoid 
fe\er exfoliation, as in colitis or poly posts Dn 
doubtedly, many carcinomata of the mucous 
membrane are secondary to local irritation 
of small growths The irritation may ha\e 
\aned causes, as the condition is understood 
today 

The oldest linng cells m the world are such 
cells as those in the giant trees of California, 
three thousand to t£rty fi\e hundred years 
old 

The average length of life is increased, yet 
in the past ages individual men lived just as 
long as they do today 
The cells have, then, a period of growth 
under control, maturity, and senescence which 
terminates in death Sir John Bland Sutton 
said that at death of persons 90 or more years 
of age, a very high percentage of caranoma 
should be found by a careful search Years 
ago I wondered at Cohnheim’s theory of 
tumors developing from misplaced embryonic 
cells, These tumors have one of the essential 
conditions of cell div ision — stimulus from non 
function With growth started all the results 
of their oxidation go to cell dmsion The cell 
division occurs m the non functioning cell 
with less cytoplasm about the nucleus than 
that of normal cells This makes the nucleus 
look proportionally larger Such conditions 
are essential to cancer 
The number of unsuspected symptomlcss 
caranomata found m carefully made necrop 
sies IS surprisingly high but with poor arcula 
tion, abnormal change m harder and less active 
cells IS slow to start and remains long a local 
condition, as in the aged This makes doubt 
ful the value of chemical reactions of the 
blood such as we had hoped would enable us 



Fig 3 Itose gall 

to detect the presence of internal cancers in 
iheit early stages Often slight, locnl skin 
growths are found, they are seldom active 
enough for treatment until friends or relatives 
complain of their apparent neglect At the 
great animal slaughter places, tumors are not 
uncommon m even comparatively young 
slaughtered animals which are usually under 
the age limit of natural cell degeneration 
In the garden and woods, we see the stimu 
lus of the chemical juice of female insects on 
leaves such as on the grape vine when it is 
stung by phylloxera (Fig i) The galls on 
rose steins (Fig 2) are tumors Plant car- 
cinomata of special galls described by the late 
Erwin F Smith mav be created by special 
chemical injection or by injecting the bacillus 
tumefaciens into the plant’s circulation 
Smith apphed the description of cell growth 
in caranoma, as made by well known patholo 
gists, to the crown gall cell growth and it was 
a perfect descnption of the cell change 
Like a heat regulator, we have a definite 
control of cell growth, also of the numbers of 
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red and of nhitt Wood cel/s, of the quantit> of 
blood and of the calcium and blood glucose 
An increase or decrease of the«e normal blood 
constituents constitutes ill health which ma> 
not be earlv appreciated 
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THE TONSILS AND SOME EXPERIENCES OF THEIR SURGICAL 
TREATMENT* 

HERHERT TILLEY, ns (Lond) FRCS (Eko) Londov England 

Sen or Surgeon Royal Ear andTbioat Hospital (Uuamity College Hospital) 


I T may seem strange to jou that having 
been given the whole field of otorhino 
larvngologj from which to choose a sub- 
ject for m> address, I should select one so 
commonplace, threadbare, and even nsl'-y as 
any thing to do with the tonsils I say *' nsky ” 
because one might visualize many of your Tel 
lows brmging their own self designed and fool 
proof guillotine “which enucleates the tonsil 
complete m its capsule" and, needless to add, 
the operation would be a bloodless one Since 
my arrival m your hospitable country, I have 
heard used the term, "tonsil Ungs” but no 
definition of this human species having been 
foithccnning I hav e had to draw my own con- 
clusions If any such potentates be here 
today, I must ash their forgiveness if the 
mechanical aspect of tonsil surgery finds little 
place within the compass of my short address 

AN ANATOMteVL MISNOMER 

The term “aupratonsillar fossa” is often 
used when matters connected with the tonsils 
ate being discussed Since that potential 
space Is lined with epithelium, contains more 
or less loose lymphoid tissue, and is withm 
the capsule of the tonsil, it would be more 
correct if we dropped the Latin prefix and 
simply spoke of the “tonsillar fossa ” 

SOME SURGICAL ASPECTS OF DEV ELOPilENTAL 
ANOiLVLIES 

On occasion some developmental anomalies 
may become surgically important, and ptob 
ably there ate several of you here who have 
been hindered during a tonsil operation by an 
unduly long and ossified stylohyoid ligament 
I have not known it to prove a senous com- 
plication because by separating and pushing 
outward the surrounding gland and connective 
tissues the projecting bony spine can easily 
be divided with forceps and removed 
Less commonly we may meet with the 
isolated spicules of bone or cartilage The 

‘rrestalfj btforj iti» a aicU Coarcu »l tlw Amar 


large majority of thesse are, in the opinion of 
the late Professor S G Shattock, embryonic 
“rests” of the branchial arches 
I would like to take this opportunity of 
showing you a unique specimen of a bony 
tumor or “osteoma” which bulged forward 
the left soft palate and invaded the corre 
spending tonsil so that only a small portion of 
this remained in the lower end of its recess 
I saw the patient when she was 5 years of 
age and it was agreed to wait until she was 
older before attempting its removal I did not 
see her again for 25 years, when, she consulted 
me because the tumor was ulcerating through 
the soft palate and by scraping the side of the 
tongue made it sore A crucial incision over 
the area of ulceration and separation of the 
surrounding soft tissues allowed easy cnuclea 
tion of the osteoma It was as large as a 
walnut and measured inches in its long 
diameter 

Its pressure on the cartilaginous portion of 
the eustacbian tube had destroyed the me 
dian half of that structure without produc 
ing any ear symptoms So rare was such a 
specimen that not even Sir John Bland Sutton, 
with his unrivaled experience of dev elopmental 
cunosilies had seen anything like it, and the 
late Sir Howard Mummery at first glance 
thought It suggested an odontomc He ground 
down many sections and reported that it 
contained no dentine but that sections of Us 
fibrous capsule showed the presence of bone 
and cartilage deposits 

Professor Shattock then earned out a long 
and patient research on the nature of the 
tumor and his full and admirable report on it 
you will find in the Jountal of Laryiigofogj oitd 
O/a/ogy for Apnl, 1924 It was included there 
by Dr Irwin Moore in his exhaustive contn 
bution on “ Osseous and Cartilaginous Forma 
tious in the Tonsil " 

It will suffice now to say that the tumor w as 
composed almost entirely of compact bone 

caaColliRolSursNos Cbicifio October 14 ,8 igio 
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TONSItlAR CALCULI 

Although tonsillar calculi arc neither os 
seous nor cartilaginous in structure, one ina> 
refer to them before passing to other matters, 
because attention has just been drawn to the 
occasional presence of bone and cartilage in 
tonsils 

Calculi ma> %arj m size from that of a 
millet seed to that of a bantam’s egg and ma> 
weigh as much as i ounce Their composition 
lb mainlj phosphate and carbonate of lime and 
magnesia 

I he> may cause pam m the tonsil on deg- 
lutition and tend to produce attacks of 
tonsillitis, but ray reason for mentioning them 
at all IS this if a small calculus be hidden in 
the tonsil and gue rise, as it often does, to 
neuralgic pains in the depth of the aural 
meatus the causation of this symptom may 
easily be overlooked Not infrequently I have 
seen the condition diagnosed as a “gouty ” or 
“rheumatic” throat with consequent inefTcc 
tive and possibly expensive treatment, espe 
cially when this inv oh ed a prolonged stay at a 
fashionable spa 

There should be no particular difficulty m 
establishing the presence of a calculus in the 
tonsil because the latter is generally redder 
than Its fellow and pressure on its anterior 
surface causes pam A blunt probe passed 
into the tonsillar fossa or into some of the 
upper lacumc will rarely fail to detect the 
rough surface of the tonsillolith 

Small ones can easily be remov ed by a small 
hook or spud, the larger ones may havecauseil 
such a degree of tonsillar inflammation and 
sepsis that enucleation of the whole gland 
wall be the best form of treatment 


SURGERY IN ITS rELATIONSniTS TO THE 
FUNCTIONS OF THE TONSILS 

It IS generally held that whatever else may 
be the functions of the lymphoid constituents 
of Waldeyer s ring, their protective role is the 
most important of them But curiously 
enouah the textbooks seem to have omitt^ 
one ntgument nh.ch Nature herself (requentl, 
proclaims, and her proclamation nia> oltenbe 
read on the nails of the oropharjnx-but do 
ne always grasp the meaning ol her mes 
sage? 


It must frequently have fallen to our lot to 
be consulted by young adults whose tonsils 
had been enucleated when they were joung 
children What do we sometimes find wha 
they consult us later in life'^ Ahypertropkd 
somewhat adematousband of congested m 
ajus membrane corresponding to the so called 
“lateral pharyngeal band ” Or it nu) be 
several large patches of granular phaiyngti^ 
on the posterior wall We may aUo be Su* 
prised to find that, in spite of our enwleiUj" 
of “the tonsil complete in its capsule," there 
has appeared a considerable mass of lymphoid 
tissue m the lower halves of the ton>illar 
recesses W^hat do these appearances mean 
To me they signify thatNalureinsistsonhav 
ing some ly mphoid tissue in the orophap'a 
teal and nasophaiyngeal regions and il itje 
too radically removed in a cbld, it ma> ^ 
replaced where it is required That so cafe 
“recurrent tonsil ’ may not be whatouro^ 
ation left behind, but lymphoid tisme 
upward from the side of the lingual tonsi 

If such observations and their cxpla atv’" 
be correct, what practical inference a 
drawn from them’ Is our tonsillar 
sometimes too drastic’ Are there 
by which we can foretell when 
pen«atory developments will occur 

became acutely inflamed , 

Let me bring tu >out »«enf u 
consideration and this of ethic 
Hhen eve meet with these ,„1 

jiistments m the possibly ? i.paith, 

a colleague, let us remember that of ^ 
Hope ami Charity the greatest ol these 
Chanty ” 

SOSGEEC IK III. KLATIOK TO ™ “ 

PORTVLS OR CVRRIERS OF INTECTIO 

Ituobcaous tl.»; 0 " JfifneS 

casion one can only \\e 

pnnaples which this ,11,*,, nhn-h 

Lall famihar with the acute 
often heralds the onset of such 
fevers a. scarlet fever acute rheumatic leve , 
and, not infrequently diphthena 
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We know that the tubercle bacillus, m more 
stealthy and less dramatic form may invade 
the tonsillar tissues, pass through them, and 
cause a tuberculous adenitis of the cervical 
glands, and do so without causing any mac- 
roscopical changes m the tonsil itself 
We hav e also reason to believ e that certain 
types of arthritis, myositis, neuritis, and other 
aural, ocular, cardial, and distal manifesta 
tions of sepsis may be pnmarily of tonsillar 
origin 

For the fen moments at my disposal it is 
only possible to make some brief statements 
on the most important of these infections 
r Diphlhcrta It has been my eTpenence 
to cure quick!) some othen\isc intractable 
diphtheria earners by enucleation of the 
tonsils which on bacteriological exarnination 
revealed the Klebs Loefflei bacilli in the 
crypts One patient had been isolated for 6 
weeks after convalescence, another for 9 
neeks Both of them appeared to be m per 
feet health and nere anxious to take up their 
ordinary work 

a Tubercle A vast amount of work and 
investigation has been earned out on the sub 
ject of tuberculous infection of the cervical 
glands by way of the tonsils 
My personal and purely clinical experience 
supports the contention that true tuberculous 
infection of the tonsils is not common and 
occurs in not much more than 5 per cent o! the 
cases It nould appear that enlargement of 
the tonsils is pnmanl) due to p) ogenic organ- 
isms and that these bnng about the cervical 
adenitis vvhich later on becomes infected by 
the tubercle bacillus This w ould explain wh) 
enucleation of the tonsils is so often followed 
by the gradual disappearance of the glands in 
the neck, provided the) have not already 
begun to break down and suppurate 

If such a contention be correct it follows 
that the earlier septic tonsils are removed, the 
better mil be the prognosis with regard to the 
cervneal adenitis and tuberculous infection of 
the glands To those who are interested m 
the subject 1 would suggest reference to mon- 
ographs b> Ilowarth and G 1 o)tic‘ and ^ 
Ritchie Paterson * 

U Lvyneol lOtoI i«>4 A | 

I L«ry«eol AOtoI Aut 


3 Chronic arthritis It will generally be 
conceded that, m the absence of definite bony 
dianges around the joint articulations, the 
removal of septic tonsils will cure or give 
considerable relief in about 50 per cent of the 
cases In this matter I hav e seen some ver) 
gritifjing results, but equall) disappointing 
failures, and must confess that, so far, I know 
of no definite dimcal signs on vvhich to base a 
prognosis Sufiice it to saj , that enucleation 
of septic tonsils seems to promise a good result 
if the history of the patient shows that an 
attack of tonsillitis is followed by aggravation 
of the joint symptoms and also if, in the 
quiescent periods, the anterior faucial pillars 
are of a purple red color 
This appearance generally indicates that 
the ‘ streptococcus vindans” is the offending 
organism 

But we roust not forget that disorders of 
metabolism rmght, if corrected, relieve a 
large percentage of the cases which tonsil 
enucleation has failed to alleviate If time 
permitted, this aspect of the subject might 
profitabl) be discussed 
But one of our most important problems 
seems to lie in the attitude vvhich we as sur 
geons should adopt in cases of acute rheu- 
matic infection Let me give jou onl> two 
examples of the many difficulties vvhich 
so frequently confront us 

1 A child suffered from a cardiac lesion 
following immediately upon an attack of acute 
tonsillitis After 3 months’ convalescence, 
I enucleated the tonsils A fortnight later 
she was readmitted with some pericarditis, 
and eventually she left the hospital a cardiac 
mv alid 

J A girl aged 13 ) ears, with enlarged ton- 
sils, had suffered from sore throats Then 
there supervened an attack of acute rheuma 
tism with mitral disease from which she made a 
good recovery Three weeks later the tonsils 
were enucleated, 3 da>s after the operation 
the temperature rose, and a dangerous and 
nearly fatal carditis and pericarditis ranidlv 
developed 

Nowanses the problem Were these patients 
mrectlyinoculated by the micrococcus through 
the raw surfaces exposed b> operation while 
their susceptibilitj to infection was still high? 
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I quote these two cases from the Lettson 
lan Lectures “On Rheumatic Heart Disease 
in Childhood”* de]i%ered b> my !nend and 
hospital colleague, Dr F J Po)nton As 
>ou maj know he and Dr Paine in iSgg and 
m the earlier jears of this centur> rvere the 
first to establish, bj animal CTpenmentation 
and clinical observation, the streptococcal 
origin of rheumatic infection 

The cases I have cited prompt at least two 
questions (i) \\ hen do the tonsils lose their 
protective function and become a source of 
danger’ (2) How are we to determine when 
convalescence from an attack of acute rheu 
matism is so complete that we may safely re 
move diseased tonsils m order to prevent or 
minimize the chances of a further attack’ I 
hope some of you will be able to answer these 
questions 

Poymton asks (he cit ) a question which we 
must often have asked ourselves viz ‘ A 
child has an attack of rheumatism with 
evidence of tonsillitis, there is apparent re 
coverv, the tonsils seem healthy and the 
tonsillar glands are enlarged to a slight degree 
or not at all Ought or ought not we to advise 
their removal as a precautionan measure’ If 
we feel that we should do so, should weoper 
ate at the end of the acute illness or should we 
wait until the child has made a thorough con 
valescence’” 

It would be very interesting to hear your 
experience as to the occurrence of first attacks 
of rheumatism m children who have already 
had their tonsils enucleated If it be frequent, 
then we must be more careful m the selection 
of cases for surgical treatment 

MALIGVAM DISEASE OP THE TONSILS 

Primary carcinoma and sarcoma are the 
two commonest forms of malignant disease 
of the tonsils, and I refer to these lesions only 
because on a few occasions patients have pre 
sented themselves wnth a mass of hard glands 
behind the angle of the jaw and no primary 
lesion could be seen in the throat or naso 
pharynx But on enucleation of the tonsil and 
imcroscopic examination of the sections, the 
small and unsuspected pnmary growth was 
found 

Ijr Soe toad. i9>S 


An analogous but more obvious condition u 
sometimes seen in the tongue, vtz a small 
primary growthand alargemassofglanifjor 
conversely, a large fungatmg ulcer with very 
small metastases in the cervical nodes 
With regard to the treatment of the pn 
mary growth in the tonsil, radiotherapy seems 
to hav e completely ousted cutting operations 
and diathermy One need scarcely say that 
small doses of the screened element, or of it» 
emanations, are inserted in and around th 
growing margin of the tumor and left for from 
S to S day s Infected glands in the neck are 
removed by a block dissection either before or 
after radiation of the tonsil lesion, and the 
affected triangles in the neck are given iui 
ther exposures from time to tune 
The increasing frequency of the good « 
suits of such treatment must surely be amoue 
the triumphs of modem medicine 


POSTOPERATr\rE COilPUCiJIO'IS OP 
TONSILLECTOitV 


Hemorrhage An e^enence of 33 jeifs 
seem« to me to hav e prov ed that hsmorrha t 
IS the most frequent acadent foUovwns te 
movaiof thetonsils and tbeonemostfearedby 
the patient if he or she be an adult or cy 
the parents in the case of their child If one 
visualizes for a moment the an-tiety irhicJi 
such a complication mav cause the possible 
necessity for a second ancesthetic in order to 
secure one or more bleeding points the aiaffl 
mg degree of ancemia which may quicklv 

result, and the prolonged convalescence 0 

normal health we may -well ask our elves tie 
question “Do vve always sufficiently prepare 
our patients for tbjs operation and in carrying 
It out do we endeavor by proper sU gva 
measures to minimize the risk of postoper 


itive bleeding’ 

To go into lengthy answers to these ques 
aons is impossible and I can onlv bnefly s a 
ny own views and practice For some h 
,ean» I have enucleated all tonsils in pnva 
iractice and m hospital by dissection r 
nous to that period I used the 
netbod as introduced by kVhillis Pybus a 
iluder and by keeping a careful record 01 
ases from infancy to old age (my oldes p 
lent, aged 72 years, suffered from 3 
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quinsies » > ear) , found that my cases of bleed- 
ing which required active intervention were 
about 5 per cent Since I employed dissection 
they have been reduced to i per cent 

I believe the reduction ma> be explained m 
two ways (i) b> the well known physiolog- 
ical fact that the tom or lacerated end of an 
artery contracts and retracts more readily 
than if It be cut or divided by a more or less 
sharp instrument, and (a) in every patient 
from the youngest to the oldest, I ligate the 
descending branch of the posterior palatine 
artery and if necessary the tonsillar branch of 
the facial m the lower region of the tonsil 
recess Furthermore, no patient is allowed to 
leave the operating table until the tonsil bed» 
are dry 

The tune required for such operative details 
IS rarely more than 10 to la minutes Com 
pared with the guillotine method, dissection 
takes longer, but stopping all bleeding de 
mands le»s time so what “we lose on the 


tedmjque we adopt, an occasional postoper 
ative hannorrhage will prove that we are but 
human and our methods fallible About 12 
months ago I enucleated the fibrous tonsils of 
a man who was subject to recurrent quinsies 
The hicmorrhage was so excessive that I 
ligated 7 bleeding points and the tonsil beds 
were dry when he left the operating theater 
Four hours later hemorrhage recurred and, 
before I could get to him, he was pulseless at 
the wrist, exsanguinated, and begging in a 
whisper for “mote air ” Intravenous saline in- 
jections, stimulants, and the remov al of clots 
from the tonsil recesses stopped the bleeding 
and he recovered Fortunately such expe 
riences are rare and they should continue to be 
so but only if we employ the first rule of 
surgery in decking arterial hsmorrhige, viz , 
to seek for the bleeding point and ligate it 
I know no other method by which we can 
discharge the responsibility of doing our best 
for the safety and sanctity of a life entrusted 


swings we can make up on the roundabouts ” 
For years I have preached the advisability 
of ligating, but at first my v oice was “as of one 
crying m the wilderness”, today I am glad to 
say that this practice is becoming more uni- 
versal, at any rate in England To place a 
ligature securely round an actively bleeding 
vessel requires possibly from 5 to 6 seconds, 
and the operator leaves the home or hospital 
wnth his mind free from any anxiety When 
surgeons wnte in the journals or tell me that 
they check operative hemorrhage by pressure 
wnth gauze swabs, I would ask them two 
questions (i) Why do you do for the tonsil 
recesses what jou would not do m the case of 
a bleeding arterj in any other accessible part 
of the body? (2) How do > ou know that there 
wnll not be some postoperativ e vomiting, cry 
ing or restlessness, and that the strain of these 
will not re-open the unsecured end of a small 
artery? 

I know It requires considerable practice and 
some little dexterity to recognize and lie the 
chief artenes which supply the tonsils, but 
surely it is our bare duty as experts to attain 
some particular skill in our craft, otherwise 
wherein lies the raison d'etre of our calhng? 
Nevertheless, however careful we may be in 
the preparation of our patients and in the 


to our care 

PULSIONIRV COMPLICATIONS ATTER TOVSIL 
OPERATIONS 

Of pulmonary complications after tonsil 
operations, n has been my goodfortunetohavc 
had practically no experience in my own 
practice nor have I seen such cases m con 
suUalion with my colleagues Sir St Clair 
Thomson makes a similar personal statement 
in the last edition of his book on Diseases of 
the Nose and Throat 

It IS therefore impossible for me to discuss 
a complication from which seem to be rcl 
atively immune in England 

From your literature on the subject I 
gather that you consider that severe pulmo 
nary complications may anse from direct 
inhalation of septic material w hich is liberated 
at the time of operation on the tonsils, or from 
septic thrombosis of the veins in their “re 
cesses” which lead to the formation of pul 
monary emboli 

I do not know in which position you place 
5°’*^ during enucleation, ours gener 

ally have the head extended by means of a 
sandbag under the shoulders, so that all blood 
and secretions pass into the nasopharynx and 
cannot get into the lower air passages Again, 
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never adopt the sitting or scmipronc posi- 
tions, no pillow IS allowed in the bed until the 
patient has rccov cred the cough and swallow 
ing reflexes Tinally, obvious dental sepsis is 
treated before the tonsils arc operated on 
And now I havt. onlj to thank jou for so 
patientl> listening to me while I have tried to 
discharge the honorable task jou invited me 
to undertake 


Like the song of Nanki Poo m “The Mi 
kado,” my contribution to jour proceedsgs 
has been, I fear, “a thing of shreds and 
patches,” little experiences and thumbnail 
sketches drawn from a pilgmnage of jj jears 
but if anj of them have interested jou or 
Stirred jour imagination I shall indeed take 
awaj with me a most abundant and satisfac 
tory reward 
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radiology as a complete or partial subsmtute for 

SORCERY IN TREATMENT OF CANCER OF 
FEMALE PELVIC ORGANS' 

JAJIES 1IE\MAN,MT> Stockholm 

F ive years ago I had the honor to sub oa S.806 cases, of uhich about 54 0 per cent 
nut before th>s distinguished Soaety at were operable, is 19 1 per cent 
Its Congress m New York the results The rate of cure» obtained at Radmmhem 
obtained at Radiurahemmet m Stockholm met m 1914 1923 m 70° oases treated radio 
with the radium treatment of carcinoma of the logicallj, of which 25 s per cent only were 
utenne cer\ir" operable, is 20 6 per cent ^ . r 

During the last 5 jears our conception of It should be noted that m the statistics ot 
the interrelationship between surgery and ta Radiurahemmet are included all cases of carci 
diologj m the treatment of cancer of the fe- noma of the cervLt primarily treated by radiol 
male pelvnc organs has been clarified on many og>, also those m which the patients ha\e had 
points Our abihtj to decide in what type of onlyasingleapphcationforpalliativepurposes 
case one or a combination of both methods or on humanitarian grounds and those in 
should be Used has been considerably en which the patients have interrupted the treat 
hanced It is my intention m this paper to ment In addition arc included 53 patients, 
present to >ou the views which our experience who partlj on account of lack of accommoda 
at Radiumhemmet has led us to adopt m this tion could not be admitted 
regard Despite a considerably less promising, im 

tial matenal our results are as good as, or even 
ctRCiNOitt OP THE CERVIX slightly better than, those obtained by sur 

The number of cases of cancer of the cervix ger> The latest statistics, among others those 
radiologically treated and followed up for $ of Menge in Heidelberg and of Ward in New 
jears is sufficiently great to allow positive York, show results similar to those of Radium 
conclusions to be drawn from a statistical hemmet There would seem to be no doubt, 
comparison between the results obtained bj therefore, that by a properly carried out radio 


radiotherapj and those obtained by surgery 
This, how e\ er, holds good only for a compan 
son of the figures for the so called absolute 
cure rate, 1 e the number of cured cases 5 
years after the treatment expressed as a per 
centage of all cases presenting theraselvc 


logical Irealment of cancer of the cervit one 
should be able to obtain at least as good re 
suits as b> operation, so far as absolute cute is 
concerned 

The companson of the absolute cure rates is 
the only reliable method of estimating the re 


In 1927 I made a careful computation of the suits Allother methods wnll involve a greater 
results obtained b> operative treatment’ com or less degree of ambiguity 
prising all the statistics published in the liter- ' ' ' ' 

ature of the world from which the absolute 
cure rate with the extended operations could 
be exactly deduced 

In Table I these results will be found com 
pared with the results obtained at Radium 
hemmet by radiological treatment 
It will be clear from Table I that the abso 
lute cure rate for surgical treatment estimated 


A companson, for instance, of the results ob 
tamed in operable cases alone is less reliable 

TVBLE I— THE ABSOLUTE CURE RATE IV THE 
TREATilEST OF CARCEsOlIA OF THE CERVIX 

, Siirgicil irtaiinenl R»dioI>fi«l ueilm At 
tjttr.i egf lie worn Riliumhemmei „ « ,,,, 
CisM CMnaned 5 go6 oo 

CuwJ iiti 163 

AbsolatecuKs percent rg i jo6 


rtwtniea WJoM ibe CUaicU Coo^rej* e( ike AmvKw Cdct* of Snr 
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TABtE II — TIIE CURE luvTE IV OPERABLE CASES The rcsults submitted by Ward Sclmitz, 

OF CARCINOMA OF THE CERVIX and Regaud, among others, point in the same 

Surpciltrotmcnt V-ti Vixicil trfUmmt rtiro/-tinn 
Lilfr»tur*ofthe iroflj RAdiinnhcnimct 1414 i«ij UlfCCllOn 

Cases treated 3 6^9 18S In theac comparisons no regard has been 

t-ured t3®3, 7* paid to factors in fa\or of radiological treat 

Percentage cured 336 404 iHcnt, such as (i) a lower primarj mortabt) 

for se\cral reasons of which the following are (i to 2 percent as against an a\erageof 15 per 
the most important tent by operation), (2) a reduced morbiditj, 

1 The number of so called operable cases and (3) considerablj less discomfort for the 
in the radiological statistics is still relati\cl> patient 

small On the strength of the e^ndence presented 

2 The conception of operability \anes above it seems to me that in the future tie 
widely with each individual investigator Dur- radiological treatment i» lilely graduallj to 
mg the visit of the American Gynecological replace extcnsiv e operations as tbemetbodoi 
Club to Radiumhemmet in 1026, I demon choice in the treatment of cancerof thecenu 
strated our therapeutic technique m a case of As a matter of fact, this has been the rule m 
cancer of the cervit which I held to be a bor Sweden since 1920 when Radiumhemmet pre 
dcr line case Reuben Peterson, Joseph Bret- sented its first 5 year statistics to the Swedis 
taucr, and George Gray Ward, unaware of my surgeons At the suggestion of Forssner an 
classification of the case, examined the patient Essen MoIIer Swedish surgeons conduceo 
at mv request Of these three gentlemen, one submit their operable cases to radiowgiw 
considered the case operable another thought treatment Since ip-’o only a "uimmoi 
it a border line case and the third felt inclined operable cases have been operated upo 


to look upon It as inoperable This episode 
illustrates how, even among experts, the idea 
of operability may vary 
3 The statistics of operable cases, treated 
radiologically , include all cases which on elm 
ical examination have been considered oper 
able The corresponding group of the surgical 
statistics, on the other hand, excludes those 
cases which, it is true the surgeon considered 
operable before the operation, but which at 
operation he found to belong to the inoperable 
group Such cases, imdoubtedly occur not 
infrequently In Ueibels statistics* they 
amount to 10 per cent, and m a senes, of 33 
cases operated upon and referred to us for 
after-treatment this was found to be the case 


m more than 12 per cent 

The relatively small number of operable 
cases m radiological statistics, as well as the 
above mentioned possible irregularities m the 
initial matena! compels us to be careful in 
arnving at conclusions 

In a coropanson such as this (Table U; 
however, the superionty of radiological treat 
Lnt in operable cases seems to be rather more 
raonotmeed than is the case in a companson of 
the absolute cure rates 


Sweden , , 

It Is obvious that a change from operame 
to radiological treatment is possible only wmb 
and where the necessary conditions 10 sic 
cessful radiotherapy are available WTiereim 
IS not the case, radiological treatment cawMi 
attain results comparable to those of surg p. 
especially those obtained by the skillful m 
ters of surgery m whose hands the resul 
extended operations are better than is m 
cated by the average figures subnutted 
k ct It seems to me that the 
tion of young surgeons, w ho hav e not ha 
time to acquire the dearly bought tecluu 
skill and judgment of their masters, is 
likely to make use of extended fPf ,* 
the availability of thorough radiological trea 
ment increases the extended 
cancer of the cervix will tend to becom 
and less frequent cCouId 

It has been suggested that op^ation 
be confined to the earliest cases, and ^3 , 
order to reduce the pnmao „Sorm 

itj-Hjne should be content with he p«fom 
aice of a simple hysterectomy 

postoperative radiological treatment 

^nion this form of combined treatraen 
not the most promising 
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Out of 24 early cases operated upon during 
the penod from 1914 to 1924 and referred to us 
for radiological after treatment, 11, 1 e , 45 S 
per cent, lived 5 years after the operation 
This recovery figure is only slightly higher 
than that of Radiumhemmet for all the oper 
able cases and y et the primary operation mor 
tality has been entirely left out of considera 
tion The recov ery figure is considerably lower 
than the result we obtained in a similar senes 
of 43 early cases m which wc had 6a 8 per cent 
of cures We have a series of 9 very early 
cases, 1926 and 1927, which v^ete referred to us 
for treatment after operation The fact that 
recurrences have appeared m one third of 
these within 2 years will seem to support our 
opinion 

Regarding other forms of combined radical 
operation and radiological treatment, our ct 
perience is very limited Wc have tned pre 
operativ e irradiation m only 6 cases (4 operable 
and 2 inoperable) Fiv e of these patients died 
of cancer within i y ear of the operation, t pa 
tient only, a very early case, has been alive, 
free from recurrence, for more than 8 years 
In certain cases o! cancer of the cervix m 
which radiological treatment has failed, opera 
tion must be tried as a last resort This applies 
to cases ol incomplete disappearance of the 
growth or of local recurrences after radiolog 
ical treatment 

In the course of 1 5 years we hav e tned oper 
ation after radiological treatment in a total of 
50 cases 39 ^.ases for local recurrence or m 
complete disappearance of the grow th, 3 cases 
for recurrence in the fundus, 2 cases for recur- 
rence la the glands, 6 cases of pre-operative 
irradiation (mentioned above) 

The operation could be radically performed 
mtwo thirdsof thecases(3ooutof47 3supra 
vaginal amputations not included), 17 cases 
proved to be inoperable , the operation was not 
made difficult by the preceding radiological 
treatment m any of the 47 cases, some diffi. 
cully in separating the bladder from the cervix 
was encountered in one fourth of the cases 
The primarv operation mortality was 16 2 
per cent (6 of 37 3 suprav agmal amputations, 
10 exploratory laparotomies not included) 

The recovery was uneventful in twotbnds 
of the cases (21 of 31, 3 supravaginal amputa 
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tions, 10 exploratory laparotomies, and 6 pri- 
mary deaths not mduded) 

Ihc results show that of 32 cases operated 
upon more than 5 years ago, 8 are alive, 1 e , 25 
per cent, or, if 2 supravaginal amputations are 
deducted, 23 3 per cent 

Carcinomatous glands were found in nearly 
SO per cent of those cases in which no glands 
were palpable at examination, in one third of 
the 30 rascal operations carcinomatous glands 
were removed, 6 cases radically operated upon 
vvath removal of carcinomatous glands have 
been under observation for 5 years or more 
after the operation, of these 2 are alive and 
free from recurrence i case 15, the other 0, 
years after operation 

CARCINOMA or THE BOD\ OF THE UTERUS 

To estimate the prognosis in cases of cancer 
of the body treated operatively or radiolog 
ically IS at present exceedingly difficult I 
wish to mention only two of the most irapor 
tant reasons for this 

1 Cancer of the corpus as compared with 
cancer of the cervix is m most parts of the 
world a relatively uncommon condition The 
material available to the surgeon or the radiol 
ogist must therefore be relatively limited and 
is really as a rule too small for statistical com 
putations 

2 The microscopical diagnosis is m a good 
many of these cases exceedingly difficult for 
the pathologist \\ hen in doubt many pathol 
ogisls prefer to report cancer and most oper- 
ators in such a case would probably prefer to 
remove the uterus, thus giving the patient 
the benefit of the doubt If, moreover, the 
resected organ has not been very carefully 
examined, it may very well happen that one or 
another case may have been included m the 
statistics that on more careful scrutiny should 
perhaps have been left out It may be that in 
the individual statistics it is only a question of 
i or 2 cases, nevertheless these ace apt very 
considerably to influence the estimation of the 
final result in these small statistics which arc 
mostly based on about 25, rarely on as many 
as 50, treated cases Our experience at Radi 
umhemmet confirms this fact 

The microscopical diagnosis in a proportion 
of our cases was not made by our pathologist 
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but e had to rcl> upon the statements of the 
referring phjsician In some did not even 
get a detailed pathological report With the 
view of getting our cases of cancer of the body 
uniformly classified w e hav e tned, for the last 
12 months, to collect and revise all the figures 
In this revision, we have found it necessarj up 
to the present to exclude cntirelj 3 of our 31 
cured cases, the absolute cure rate thcrebj 
being reduced from 43 to 39 per cent 

The relativelj small percentage of operable 
cases m our statistics and the large percentage 
of similar cases m the surgical statistics make 
it impossible to use the absolute cure rate as a 
standard of comparison Wc still maintain 
that operable cases of cancer of the bodj 
should be treated surgically and, a» a conse- 
quence, have had mostly inoperable cases re- 
ferred to us In addition to these we aUo re- 
cciv e a number of so called technically oper 
able cases, by which we understand cases m 
which operation is contra indicated because of 
technical difficulties or general conditions 
Each of these groups represents one third of 
all cases 

The subjoined table will show a comparison 
between the operative results collected from 
the world’s literature and the revised results of 
radiological treatment of operable cases alone 
at Radiumhemmet (technically operable cases 
included) 


TABLE III— THE CURE RATE LV OPER.\BlE 
CASES or CVRCINOUA OF THE BODY 

Surpcil Cnitmeat Radiolocml < ntmnil 
Lilcraturc Radjuntbemmet 

cllhcvotld 19MI9U 

Vlases treated 3*3 5* 

Free from recurrence igo JS 

Percentage cured SS S 5® 

It would seem from this tabic that operation 
in operable cases of caranoma of the b^y is to 
be preferred to radiological treatment In re 
gard to the small number of cases, however, 
the comparison cannot be considered valid as 
long as we do not know whether the rigid 
standards regarding the histological diagnosis 
used at Radiumhemmet hav e been applied to 
the surgical statistics 

A larger senes of cases providing a more 
accurate description of the histological condi 
tinn IS essential both for operaUve and for 
radiological statistics Until such material is 


available, hy sterectomy should be the method 
of choice in the treatment of uncomphated 
operable cases of carcinoma of the bodj 
Whth radiological treatment, one should be 
able gradually to gam the necessary experience 
in the border line cases Among these ensta 
a relatively large group in which, on account 
of general conditions and abov e all on account 
of technical difficulties caused by adipoait) 
an operation though not contra indicated la 
IcsS advisable In making the choice between 
operation and irradiation m these cases, I 
hav e m recent y ears tried to individualize the 
treatment, alway s bearing in mind the dimcal 


aspect of the utenne cavity 

As radiological treatment in carcinoma cl 
the body has in some places yielded worae re 
suits than in cases of carcinoma of the colium 
one has felt inclined to conclude that radi^ 
therapy would be less efficaaous in 
adenocaremomata The correctness of this 
conclusion seems questionable To me it seeraa 
just as likely that the cause is to be found in 
technical difficulties met with in the treatmen 
of carcinoma of the body 

In a relatively large number of cases of can 

cer of the body of the uterus we have to deal 
with a dilated and irregular utenne cayi J 
Into this we must introduce a radium contun 
er small enough to pass through the d 
cervax It is reasonable to assume 
many cases small or large areas of the ^ 
may fail to come m close contact vn 
radium container That this i» so wou 
to be borne out by our obsenaUon ® 
operated upon after treat 

For not infrequently one finds that the ^ 
has completely disappeared m the lowe 
of the body where the cavaty is 
a small remnant of the grow th w ill be ^ 
the excav ated area of the upper P^Jt ^ f 
that has been farther away from the source 

radiation , .u. Knr 

W e indivadualize the treatment in the » 

der Ime cases in the ‘and of 

in which the uterine cavity is " nj 

regular contour, and in vvhich, there . ^ 

could expect a more Utenne 

between the radium container and the ^ 
wall, the patient is irradiated 
frequent observation Nothing is done » 
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as improvement proceeds If after a penod of 
temporary improvement new s>mptoms anse, 

I e , hemorrhage, discharge, or increase m size 
of the uterus, hj sterectomy is done 
On the other hand, if the uterine cavitj is 
irregular and enlarged, 1 prefer to operate and 
irradiate afterward If in such a case great 
technical difficulties in operation exist, I have 
first treated by irradiation and then per 
formed the more easily executed supravaginal 
amputation Bj the pre operativ e radiation I 
think I have decreased the risk of leaving a 
vaginal stump 

On the strength of our results, however, we 
consider ourselves justified m applying the 
same procedure even in operable cases, pro 
vided the patient consents to be placed under 
careful observ ation Should the radiological 
treatment not be successful — which as a rule 
becomes evident after from 3 to 4 months — 
operation should immediately be performed 
T^ere need be no fear of any technical difficul 
ties in an abdominal operation because of the 
previous radiological treatment, nor does the 
postponed operation, so far as we have been 
able to judge, incur any greater risk of spread 
of the carcinoma 

Our experience with such a combined sur 
gveal and radiological treatment is as yet too 
small, and the time too short, to permit of any 
conclusions regarding the results Of 8 cases 
operated upon after radiological treatment be 
fore 1924, 2 are alive, r of these has been well 
for the last g years, and the other for 6 years 
I died of intercurrent disease and another died 
of cancer more than 5 y ears after the treat 
ment In the penod from 1919 to 1927, vve 
have operated upon 22 cases altogether Of 
these 12 are alive and free from recurrence 1 
to 8 y ears after operation 
Naturally the inoperable cases of cancer of 
the corpus ought to be submitted to radiolog 
ical treatment The results are, ev en in regard 
to the outlook for a 5 year cure, far from bad 
In a senes of 26 cases we have had the good 
fortune to have 7 cases, le 269 per cent, 
remain free from recurrence for more than 5 
years 

It seems to us that hy stcrcctomy for cancer 
of the body of the uterus should be combined 
with radiological postoperative treatment Of 


the 22 cases of cancer of the body "which have 
bf>f.n sent to Radiumhemmet for postoperative 
radiological treatment after total hysterec 
tomy or supravaginal amputation, more than 
i7arealiveafter5 to 14 years, corresponding to 
a permanent cure of 77 3 per cent This figure 
is so much more favorable than the average 
result for operation alone (58 8 per cent, see 
Table III) that it seems definitely to favor 
postoperative irradiation 

CANCER OF THE VAGINA 
The surgical treatment of this condition, 
even m those rare cases in which a radical 
operation is feasible, rarely y lelds permanent 
results 

At Radiumhemmet, radiological treatment 
has been tried dunng the period from 1914 to 
1923 in 14 cases, most of them m an adv anced 
stage Of these 1 is ahv e 1 1 years and another 
6 years after the treatment A third patient 
died after having been well for ii years, from 
ileus, confirmed by autopsy 
We must regard this result, si 4 per cent of 
cures, as remarkably good In our opinion 
operation should be entirely replaced by irra 
diation m cases of this type 

CANCER OF TOE OVARIES 
In the gynecological literature the 5 year 
cure by operation alone in radically operable 
cases of cancer of the ovaries is generally esti 
mated to be about jo pec cent, somewhat 
higher for unilateral and considerably lower 
forbilateral tumors Judging from our results, a 
permanent cure is more often obtained m rad 
leal operations when combined with postoper 
ative irradiation At Radiumhemmet we hav e 
had in a senes of 32 cases, 65 6 per cent of 5- 
ycar cutes In 27 unilateral tumors the per- 
centage was 76 Of 5 patients with bilateral 
tumors 2 are alive after more than 5 years 
In cases in which it has been impossible to 
perform a radical operation because of metas 
tascs but in which it was possible to remov e 
the ovanan tumors remarkable results have 
often been obtained by radiological treatment 
In a senes of 30 such cases treated at Radium- 
Bemmet, there are quite a number of patients 
who for several years have been kept free from 
symptoms and able to work Among those are 
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So Si^fSynT.farfolL?""' 

o-r„'ts 

S?hP r?^,r /c ^ Statistical esUmation should be resorted to onlj if radiologiS treat 

oi tneresu ts mcnt has failed 

\ radio Operable cases of caranoma of the bod; 

S?! treatment is, it is true, of an CTaclmg should be operated upon and submitted to 
nature but can if correctly carried out bring postoperative irradiation 
with It a ronsiderable reduction of the tumor Regarding the relativelj large group of bor 
and a marked temporarj improv ement m the der hne cases in which surgical interference on 
general health of the patient In some cases account of general conditions and technical 
t e patient can be kept free from discomfort difficulties, is less advisable, one must mmat 
or I or 2 jeara (^3 twice have we seen 5- ing the choice between surgical and radioloe 
3ear cures, m neither of those was the diag- ical treatment, carefulh consider the size and 
nosis microscopicalJ3 verified One of the pa- shape of the uterine cavity Surgical treat 
tients lived for 9 years and died of recur- mcnt is to be preferred in cases with a lar e 
rences, the other one is ahv e and has been free and irregular utenne cavity , whereas radiolo" 
from subjective symptoms for the last 7 ical treatmentis more likely to besuccessfulif 
L L cavity is narrow and of regular shape 

uith the view to improve, if possible the In cases of cancer of the vagina surgety 
outlook for a permanent cure, I hav e in recent ought to be entirelv replaced by radiology 
years performed a relaparotomy in those In cancer of the ovanes an intimate co- 
cases in which the tumors have shrunk and operation between surgical and radiological 
become mobile under radiological treatment treatment is required Surgical treatment 
In 3 out of 5 such cases, the operation was aiming at the removal of the ovanan tumoR 
easily performed Of those i is alive and has must be tried first In patients who have had 
been free from recurrence for the last 2 years the radical operation as well as in those who 
and another for the last 9 months have not had the radical operation, operation 

Thus, m our opinion, no permanent results must be followed by irradiation In a number 
can be obtained m the treatment of cancer of of these cases radiological treatment will hnn* 
the ovaries wnthout resort to surgical interven about a considerable improvement and m 
tion On the other hand, it is undoubtedly some it may pave the way for a subsequent 
true that an intimate co ordination of radio successful operation 
logical and surgical treatment can improve the In order to be able to substitute entirely or 

results considerably The removal of the in part radiological for surgical treatment to 

ovanan tumors should always be tried, if the the extent advocated m this paper, it is neces 

risk involved is not too great If the risk is too sary to have at one s disposal a radiotbera 

great, then it is better to trust to radiological peutic institution which, first of all, should w 
treatment In the surgical treatment we would equipped with all technical appliances andm 
advise the operator not to remov e the uterus, struments for thorough comprehensiv e roent 
but to retain it so that it may be used as a gen therapy and radium therapv 
means of applying the radium in after treat there should be m addition a well organized 
ment, thus enabling the radium container to be department of social service for following up 
centrally placed m relation to the onginal site the patients and finally , the clinic must e 
of pathological change After operation radio under the direction of well trained and 
logical treatment should be instituted without enced radiologists with an adequate staff 
delay discussion 

^ D* Henry Schmitz Chicago Perusal ^ 

Bnefly summarized our opinion regarding sUtiaUcs gi\ en bv our distinguished M^itor m ^ 
the interrelationship between surgical and ra sor Heyman and others contained in medical ht 
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n- I The findings on palpation and mspeclion oJ a 
Gtoup I localised carcinoma of the sagmal »''* 

utecme cervLX a Section shoning the abwlule localaa 
tion of the carcinoma within the limits of the cei^iT uteri 
b ThebecmnioRcancernodule c Theulcerationoiacaij 

cer nodule d Sagittal section shovnnfi the msasue lend 

enev of the clearly loealued cancer nodule and uker 

ature may uell explain the continued interest of the 
medical profession in the controversy as to vvbether 
surtery or radiotherapy is the treatment of choice m 
carunoma of the uterine cervix Whoem has had 
the opportumiy to visit the Radiumhemmet at 
Stockholm to study its orcamzation and purposes 
and to see the 5 year good end results obwmed m 
the treatment of carcinoma in the various regions of 
the body will admit that this success is due to the 
unbiased attitude of the Swedish medical proleMion 
and to the technique of radiation treatment and the 
follow up sjstem developed under the leadership of 
rofssell the director since 1910 
In the United States the question whether to op 
erate upon of to treat with radiation carcinomata of 
the cervLX uteri is still under discussion Cases which 
should come within the scope of surgerj and those 
which fall within the scope of radiotherapy can be 
detinite!) selected It is obvious that those patients 
should be operated upon m whom the growth con be 
totally eradicated and that those patients should be 
subjeUed to radiation treatment in whom the entire 
cancer cell bearing area can be exposed to a lethal 
radiation dose Relativ e opcrabilitv or relative radi 
ability should not enter the surgeon s judgment To 
faciLiate the selection of cases for these therapeutic 
measures a grouping has been formulated in our 
clinic which IS based on the clinical findings of the 
extent of the tumor by palpation and inspection as 
follows 

1 Beginning nodule or ulcer not larger than i 
I leniimeter in diameter with normal mobility of uter 
us and adnexa 

3 A tumor or ulcer involving one half or aU of 
the cerv ix in either the transv erse or the longitudinal 
V liumeter and a dough like consistency of the para 
cervical tissue The uterus then assumes a decreased 
mobilitv due to loss of normal elasticity of the adja 
i cent connective tissue 



3 (a) Tumor or crater of the cervix with rigidity 
of adjacent tissues (bj involvement 0! the para 
metria, the regional lymph nodes or both The 
mass as a whole has impeded mobility 

4 (a) Involvement of the parametria, the regional 
lymph nodes or both, with fixation (b) involve 
roent of bladder rectum or vagina, and (c) distant 
metastases (Figs i to 12) 

The indications for the various methods of treat 
meot are as follows in the clearly loealued carcioo 
mata of Group r cither panhysterectomy or radium 
may be employed in the doubtfully loealued car 
anomata of Group 2 radium is used, the clearly in 
operable or advanced carcinomata of Group 3 in 
dicate a combination of radium and \ ray treat 
meat, and the terminal or fixed carcinomata of 
Group 4 require palliative treatment A fixed car 
cinocna in any part of the body as a rule gives an ab 
solutciy bad prognosis and should not bt subjected 
to needless and expensive treatment 
Operability depends upon the following factors 
(r) normal mobility, (2) patency of the cervical ca 
osil. (3) afebrility of patient, (4) absenceofpathogenic 
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ric i The fiadifl;;} on paf{M(ion aoct inspmion of a Cr>up 2 ddubtfuUylocsIuMl 
carcinoma a Invasion of at least one balfof (hcccr>ic uten b The M»ual fiodioja 
c Sagittal section shostinglbeintaeooof (he paracervical cotmectne tissue 



Ii" j. The tindin‘'sonp3lpaiioDaDdui-pectKmofaGroup3ad\ancedcarunoiM 

a Transverse ecUon sbomng erteoswm into paiametnum and progressive 
of entira cervux b The vis^ findings c The eTteasion towrd adjacent organs 
a sagittal section 


bacum ,« .be Een.tel 
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Fie 4 Th« Group 4 terminal careiBoma with fixation a Transxerse schematic 
section sho«nnff the ffocen pelvis b The visual findings c The exiecsive imolve 
ment of uterus seen m a sagittal section 


detennmed to rule out such infectious professes as 
parametritis adnexitis perimetritis, and non pelvic 
infections Differential leucocyte counts will aid in 
the finding of active infectious processes The path 
ogenicity of the cervical canal flora mav be decided 
by the Kuge and Phillips test Ten centimeters of 
defibrmated blood taken from the patient s arm vein 
and placed m a Petci dish are inoculated with the 
cerMcal discharge If cultures grow within 4 hours 
one may assume that pathogemc bacteriaarepresent 
The surgical risk depends upon many factors such 
as grave metabolic disturbances, renal cardiac 
hepatic and pulmonary diseases and severe degrees 
of anxmia Some of the conditions may be overcome 
by proper medical management and operation may 
then be performed 

The contra indications (0 the use of radiation are 

1 General emacialioti and cachexia W hen these 
are present radiations may cause a rapid increase of 
both and early death 

2 \nxmta with a red cell count below j 000 000 
and a hxmoglobin index below 50 per cent l^dia 
tions have a tendency to produce an oligO'erythro 
cytbxnua and leucopxnia and hence may increase 
the animia to a danger point 

3 Impaired nitrogen metabolism Radiations as 
a rule produce a rapid increase in the blood nitrogen 
which mav assume dangerous proportions in the 
pre«cnce of an impaired nitrogen metabolism 

4 Complications m the urinary and rectal tract 
Bullous ctdema and carcinomatous involvement of 
the bladder or the rectal mucous membrane fistuUe 
and unnary retention due to obstruction or cancer 


invasion of ureter and kidney, either with or without 
infection are made worse by radiation irritation and 
fibrosis 

5 The frozen fixed pelvis is usually an indication 
of an existing generalized carcinomatosis 

6 The presence of infiammalory lesions or foul 
sloughing condition of growth or pyometra Expe 
rience bas shown that local manipulations may ag 
gravate such infectious conditions 

7 Amenonhcea and pregnancy Radiations are 
detrimental to the normal dev elopment of the fetus 
Some of these conditions may be ov ercome by proper 
medical treatment when radiations may be used 

The rules given have been carefully observed in 
our cLnic \ariations in the subjective interpreta 
lion of operability and inoperability have thereby 
been reduced to a negligible number Since igi? op 
erations for catemoma of the cervix uteri have been 
discarded and all cases except those in Group 4 
have been treated with radium and \ ray s The low 
percentage of absolute operability the high frequen 
cy of contra indications to surgical treatment and 
the good end results of radiation treatment were the 
reasons for this decision Should a carcinoma of the 


TABLE I— THE FIVF kE\R GOOD FND RESULTS 
OF R,^Dl^TIO^ TRCSTMENT 


Cliatol Croup i g % 

Total number 4S 161 

Number of 3 year 
good end resuhs 18 20 20 

Percental of $ year 
good end resulu 78 27 41 68 12 42 
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ccr\ It uteri of Group i or 2 pro\ e rcfractor> to radi 
ation therap\ then operation ma> be considered to 
olTer the patient a possible chance of relief 
The s good end results prove that radiation 
treatment of carcinomata of the uterine cervix gives 
a high pcrientage of ab olute cures without the high 
morbiditv and primary mortality o! surgcr> 

Thev also indicate that the control of cancer of the 
uterine cen ix depends on an earl^ admission 0/ the 
patients an immediate diagnosis and prompt and 
adequate treatment The smaller the growths are the 
higher should be the percentage of 5 jeir good end 
results 

The clinical grouping of carcinomata based on the 
demonstrable extent of the tumor enables one to 
choose the indicated treatment and to compare the 
absolute curability percentage obtainable with either 
surgery or radiation treatment It also aids in the 
prognosis os cancers of Croup 4 characterized b> 
fixation almost always offer a poor prognosis while 
the chance of recoverv m Group 3 carcinomata is 
about r in S in Group 2 carcinomata about 4 in 10, 
and in Group i carcinomata about 8 m 10 
Dr Arthur H Curtis Chicago Doctor Hej 
man s cootribution is a refutation of the old adage 
to the elTect that statistics are unreliable Katioo 
wide earnest co-operation of the most eminent men 
in all Scandinavia laboring with one object in view, 
working not merely with the sanction of the govern 
ment but assisted by it in every possible way, has 
resultedin this mostvaluabic paper Pcrmitne sir 
to express to you our deepest admiration and respect 
for your wort 

Lack of time necessitates a limitation of my re 
marks to a brief consideration of the treatment of 
carcinoma of the cervu 

Early years of disappointment m mv attempts to 
cure cancer by operation and a vivid impression 
that the surgical results of others were not so good 
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ri" j Surgical diatherm) \ turface'ievofraxbftf 
cooked bv diathermy electrMe B ectionil \ie» mol 
ini, depth to which tissue is cooled The dcpio 0! dr 
struction of the li sue miv be varied at will accordm lo 
the stresgth of current and tune of applicatioa 


as statistics indicated impelled me to turn to tic 
exclusiv e use of radium in nearly all caves c/ ta <1 
of the cervnx immediateJv upon introduction 0/ n 
dtum therapy into thi» countrv My latt a-^st 

Dr Matkins continued to operate upon fivoraMf 

cases until approximatelv 8 v ears ago at which toe 
Mcmadea survey of pur fombiued ce Tai» 

demonstrated that radium treatment ba» been del 
tnitely superior lo operation 

ttith the passage of tune I havebeec mcreasa h 
impressed with the value of radium and with adart 
experience in the technique of ladi-mtMrapv 
noted a continuously greater percentage of cimicu 
cures , 

The technique of radium treatment is of vital in 
portance Simple mfroductioa of radium cap " 
into the utenne canal fails to protect adeqwt 
against advancement of the cancer in the mo^t m 
ical regions the adjacent cellular livsws Fotj^ 
nroximately 10 years I have thrust radium needl 
deeply into the tissues in a pahaadv encircliao 



fig J bchemalic lUustration of 

Mtmeol of carcinoma of cervix £ tlue^f 

) which tusue IS visibly cooled B extfvv 

tmeuon C radius of heat de tmction of Mocer^^^^ 

ccmnulated evidence indicates that this may eq 
*(| the u ual range of radium activity 
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diseased cervix at the same time inserting a chain 
tandem of radium capsules into the uterine canal 
(Fig i) The needles which are plunged into the 
bases 0! the broad ligaments should be slanted slight 
ly toward the uterus, otherwise there is a possibility 
of ureteral injury 

Lesser surgical procedures ma> be employed with 
advantage in a considerable percentage of patients 
at the time of raium application Upward displace 
ment ol the bladder permits enormous increase in 
the dosage of radium to the anterior cervix and an 
tenor vaginal waU in patients whose tumors tend to 
extend m this direction The same is true of the 
postenor vaginal wall m those cases in which the 
progress of the growth is toward the rectum In 
years past our tendency has been to radiate lightly 
those extensions in the v icinity of the bladder and of 
the rectum Ivow we find that these viscera when 
not invaded may be protected by simple dissection 
and retraction away from the region which we desire 
to radiate 

Surgical diathermy The surgical world seems to 
have forgotten the excellent results obtained by 
Byrne with the galvanocautery overzealous em 
ployment of the Percy method of cauterization has 
apparently resulted in unjustifiable antipathy to 
heat destruction 

Since 1923 I have employed surgical diathermy as 
an adjunct to radium in the treatment of cervical 
carcinoma (Fig ■*) This form of heal destruction 
possesses all of the advantages of the actual cautery 


and IS free from many of its disadvantages No 
open wound is created the destroyed tissues sepa 
rate by cleavage m about 10 days, leaving a smooth 
surface beneath Destruction extends to approxi 
mately twice the depth to which the tissues appear 
cooked upon incision (Fig 3) Accumulated cvi 
dcEce indicates that the cancer cells are destroyed 
far beyond this often definitely beyond the usual 
range of radium activity 

Diathermy is most useful in the treatment of cau 
liflower cancer and necrotic cancer which has exten 
sivcly destroyed the endocervix Heat penetration 
of this character sometimes achieves remarkable re 
suits in conjunction with radium — sometimes with 
out radium — it has added very materially to the 
percentage of our climcal cures 

SUmiAKY 

I wish to stress the importance of radium treat 
ment beyond the outermost demonstrable extension 
of the growth 

I would einpbasize the helpfulness of mobilization 
of the bladder and of the rectum m selected cases, in 
order that we may radiate malignancy of the cervix 
with the utmost effiaency , without danger of visceral 
injury 

Finally I am impelled to urge that we all make 
use of surgical diathermy it is a most valuable ad 
junci to radium m the treatment of cancer of the 
cervix 
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SURGICAL TREATMENT OF ACUTE INTESTINAL OBSTRUaiON' 

\\ ILLI \M B HOLDEN, M D F \ C S Porilam) Oregon 
D epuirntBloTSurptr SScdical School laivcrsily of Orc^n 

E \ ER\ reco\erj from acute mechanical than bj horn and how Anearljopera 

intestinal obsCructionisduetomodem tion b> a no\nce m surgerj is safer tfun a late 
surgerj ^\ithout surgcr> all would operation bj a master UnliLe cancer, the 
die Surgeons sa\ e from 40 to 70 of each 100 % eij hour of onset in obstruction is announced 
cases of obstruction We should sa\e at least Its progress is proclaimed b> se\ere colic lie 
90 This ideal is attainable Its realization pains repeated e\erj few minutes \\oeunto 
does not demand a larger conception of the the patient and discredit to the phisiciaa 
mjsteries of the death producing factors or when these proclamations of pain are silenced 
newer methods of treatment An intelligent bj the hypodermic of morphine Morphineb 
application of our present knowledge of the responsible for fullj one half the operatne 
pathology symptomatology and operatne deaths It delay s operation many hours and 
management is all that is necessary to save 90 obscures otherwnse obvious signs It never 
percent of obstructed cases No disparage doesgood butalwaysharm Abdominal pain, 
ment is intended to the many faithful pains when sufficiently severe to require the hvpo- 
taking workers in the expenmental held, who dermic of morphine, generally demands ihA 
are endeavoring to solve the problems of the the sufferer be hospitalized at once and that 
causesof obstructive deaths W'hen their work means be taken to determine the cause of tie 
IS finally completed, we possibly may be able pam W'e have had two patients that rrere 
to realize 98 or 99 per cent recovenes Up to given repeated hypodermics ol morphine w 
the present time, the experimental laboratory gallstone colic, but operation revealed u 
has produced little that has been useful each a late case of obstruction Both died 

clinically in lowering obstructive mortality not from the laparotomy , but from the hypo- 

Theadministraiionofchforides osbroughtout dermic These should be classified as hypo- 
by Haden, Orr and others, is of definite value dermic deaths and not operative deaths 
W'e have nothing new orstarthng to present The ofBcial death certificate in thes*a*eoi 
W e shall simply call attention to welf known Oregon has these questions “Did an 
facts, and emphasize some that we believe are lion precede death’ For relief of that conii 
important in improving surgical results in tion’ Date of ’ To place the responsibilitv 
mechanical obstruction of the bowel There is properly , the certificate should ask in adaition 
no field m abdominal surgery that challenges “ W as morphine administered to this patien 

our attention more than this ^ -"V--" "Vom 

Refinements in surgery of the appendix the 
kidney , the gall bladder, the stomach, and the 
pelvic organs may save 4 or 5 per cent more 
lives than now, whereas in acute obstruction 
an improv ement of 20 to 50 per cent in our 
results IS possible 

The incidence of intestinal obstruction will 
increase Hundreds of thousands of lapa 

rotomies are being done every year Each is ... „ re 

potentially a case forileus Of our 177 opera than one half the average mortalitv 
tions for obstruction, 76 (43 per cent) were ferred cases The responsibility 
caused by prevnous abdominal operations done tions is occasionally on the patient ra j 
from a few days to 25 years before the surgeon but generally on the P°>^. 

All climaans agree that the operation must first called Of our 34 deaths 20 “ 
be done early The results depend more on attributed to the delay caused by morph 

brio e thr a»ic»l Coosr=.Ol tbe Ame,K» Coll ol Suxg»n» Chwgo October u .8 «9»9 


If SO how much, when and by whom’ 

The vast majority of physiaans, as well as 
surgeons recogmzes the dangers of moriwn® 
Every surgeon frequently encounters its dea 
liness By repeated warmngs, surgeons can 
educate the general practitioner to witbbo 
morphine in abdominal pain Such eBof » 
produce results , 

In one year recently we bad only 3 ! 

in 24 referred cases of obstruction This is w® 
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administered b> the first physician In only 3 
did the patient seek medical aid late In 2 I 
was res^nsible for the fatal delay Of the 9 
remaining 7 ^ere cases of cancer of the large 
bowel The sudden, severe pain urges the 
patient to send at once for a physiaan The 
sufferer seems intuitively to realize that relief 
cannot be expected from spinal manipulations 
or meaningless incantations 
A fairly accurate provisional diagnosis can 
be made at the bedside No special apparatus 
or complicated maneuvers arc necessary A 
clinical thermometer and an enema can are the 
only indispensablcs The fiv e cardinal symp 
toms and signs are fi) patn (2) iomthnf’ 
(yl Moefeed 6oa.c{ (4) cisiMc ptrnlslsis, and 
(5) nofeer 

1 The pain is abdominal, sudden, severe 
cramp>-hke andcoliclike Sleepisdisturbedor 
impossible The patient knows the very hour 
when “gas pains ’ as he frequently calls them, 
began The pain is not referred to the bladder 
or under the right scapula It is always pres 
ent Morphine erases this symiptom from the 
picture 

2 \ omiling IS generally seen At first it is 
reflex later it is constant from overflow of the 
stomach FTcal vomiting indicates that the 
case has been mismanaged and further treat 
mentwiWhcunavaihng Obviously , the higher 
the obstruction the earlier constant vomiting 


will appear In low obstruction of the large 
bowel, vomiting may not be present Slor 
phme destroys the significance of this symp 
tom 

3 Blocked bowel is frequently overlooked 
because the bowel will move once or twice 
after the obstruction has occurred The bowel 
empties below the obstruction After this, 
there is absolute constipation Neither gas or 
fcecal contents ate passed Repeated enemas 
should be given Cathartics must never be ad 
mimslered, they do no good, but only harm 
Not infrequently do we see patients who be 
hevc that they have bowel obstruction, be 
cause the bowels do not move and enemas are 
unproducliv e This la not a mechanical block, 
lor they have no pain or vomiting 

4 Visible peristalsis is frequently , though 
not always, seen Its importance is under 
estimated Me regard it as very valuable In 
conjunction with the other four cardinal symp 
toms It makes the diagnosis certain Peristal 
sis cannot be seen if the patient has morphine 
The fat abdominal wall obscures this sign If 
the abdominal muscles are ngid, as occasion- 
ally happens, it is quite useless to look for 
visible penstalsis Contrary to the statements 
of some, it IS an early sign M e ha\ e seen it 5 
or 6 hours after beginning of the ileus It is a 
sign that IS most valuable m determining the 
presence of obstruction in drainage appendix 
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Tij; 5 Note that Ihe tube IS be'd ctirl\ honzontil 


tic tta'cs EWerlj women iMth tfun, flabh 
ab<lomtnaI walls, show penstalsis but the) 
hue no pain, vomiting or a bfockeJ bosrel 
Visible peristalsis is pathognomonic of me 
chanical obstruction onli when accompazei 


bj the other four cardinal signs 

4 Hsmostat on pursestnns suture Intestinal s Earli, uncomplicated obstniftioD hij 
<f™po„d„ul.,d.ol„,c™,o„, phj..c.ansbd.e>ethattl.e,e 

IS increase of temperature in obstruction The 
cases which de\elop mechanical block while absence of ^e^er m one referred a e H 
still m the hospital We ba\e had 12 such the attending ph^»lClan to deadeerroneou b 
cases — 10 of our own and a referred One against obstruction Another tune bjcalh' 
patient (a referred case) died Ele\en re* attention to a temperature of 103 degrees 
cosered All showed visible peristalsis, and it persuaded the attending surgeon to postpone 
was the determining factor m deciding the operation for ileus The eruption of small poi 
diagnosis in each instance Let us consider a 3 da>s later made the po'tponement perms 
drainage appends case m which the first few nent 

stormy postoperatne da^s have passed The The following ma\ beregardedasoccassond 
bowels have been moving, and the tempera or minor signs (a) relaxed abdominal ww 
ture pulse, respiration, ind general condition (b) tumor, (c) bloodj mucus from anus, (d) 
are satisfactorj Suddenlj, the patient com distended abdomen, and (e) leucoc>towi 
plains of colic accompanied bj vomiting, but Relaxed abdominal musdes are ver} often 
no fever After the first bowel movement seen The muscles are fiacad Placiag the 


enemas return clear Within a few hours, if 
sought for vnsible peristalsis can be demon 
strated Even in the presence of a drainage 
wound, this sign promotes absolute confidence 
in the necessit) of re-openmg the abdomen 
In looking for vasible peristalsis, the entire 
abdomen should be exposed The patient 
must be in a good light W e frequently spend 
an hour or more inspecting the abdomen from 
directl> abov e lengthwise, and crosswise We 
tnaj repeat this inspection after a few hours 
A hastj glance at the abdomen is insuffiaent 
An ampule of pituitrin hj'poderTmcan> will at 
times magmf} peristaltic wav es until thej can 
be seen plain!} A isible penstalsis does not 
alwa}S indicate obstruction Babies maj 
show this sign from a number of conditions 
Hirschsprung’s disease shows marked penstal- 


hand on the abdomen gives one the sensatioa 
of palpating a rubber water bag filled vnw 

water and no air This fiacad condition of the 

abdominal muscles renders possible 
nomenon of vasible penstalsis If there u a 
considerable mass of strangulated bowel, the 
abdomen will be ngid In vntussusceptiM 
and cancer of the large bowel, a tumor maj ^ 
felt Blood} mucus from the bowel i- pre en 
in intussusception and at tiroes in cancer 
Textbooks stress distention of the abdomen 
Alarked distention is a late sign,and we snoi^ 

not wait for it Earh the abdomen ^ 
neither scaphoid or distended to anv degree 
W e must make our diagnosis before distenlion 
The leucoc} te count is not important 
wiilvar} from nuld to high Itisofljtlle'au 
m making a diagnosis 
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Vii? 6 WwUftt lipttUwK the intwtine Ihtougb the fingers of the operator 

The \ray is cxtolleti by some Its use the great essential On opening the abdomen, 
should not cause an> delay Only flat plates ^^e can very quicUy discoscr the situation and 
are permissible Barium may be troublesome nature of the obstruction 
if there is obstruction l\e ha\c made \cry Operation must be performed early, ic , 
little use of the \ ra\ The proMSional from 12 to 24 hours after the onset of the 
diagnosis by the general practitioner often attack General anaisthesia (nitrous oxide and 
IS made rvherc there is no \ ray U seems ether) 15 the routine In strangulated external 
preferable to emphasize the simple, common, hernias local anjesthesia is most often used 
clinical signs and symptoms rather than sug The masion should be ample \\ e use the long 
gest means of inNcstigation that often arc un mid line from pubis to a feu inches abo\e the 
a\ailable I\e must simplify rather than com navel (Fig a) A short incision prolongs 
plicate the early diagnosis of obstruction The the operation and is incompatible u ith accu 
ray is not essential to an early diagnosis cate uocL 
There is no objection to \ ray if its use does Excepting in strangulated externa! hernias, 
not delay operation ue employ evisceration inmost cases As soon 

No effort is made to determine the site or as the intestines are removed, they are covered 
cause of the obstruction ‘ Is there an ob xvrth large, u arm salt, gauze napkins (Tig i) 
struction^’ \ot ‘ a.licre" or “ii/rj?” is the These are kept the proper temperature by the 
question to be promptly answered Theloca addition of more warm compresses The 
tion and cause of obstruction may be harmless temperature of the operating room should be 
speculations Determination of the presence at least 80 degrees I If the chilling of the 
of obstruction, somewhere, from some cause IS viscera and traction on the mesentery are 
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avoided, shock seldom will be seen Bj 
e^^sce^atlon, the exact pathologj is quick!) 
located and promptl) corrected 

We have on several occasions resected the 
sigmoid vv hen it w as the seat of a v olvnilus md 
itscirculationwasquestionable Ivon strangu 
lated obstructed, adherent coils ma> be short 
circuited b) anentero enterostomv Wehave 
done this onl) onre, but regret that it was not 
used in 2 other cases 

Resection of gangrenous bowel is alv\a)S 
hazardous and it is generall) preferable to 
leave both proximal and distal ends of the 
bowel protruding through the abdominal wall 
Anastomosis can be done later Obstructing 
cancer of the large bowel also demands a two 
stage operation Intussusceptions are best re 
duced b) the pushing back of, rather than by 
traction on the invagmated bowel 

WTien the obstruction is relieved, the work 
IS on!) parti) done There is a difference of 
opinion among experimental w orkers in regard 
to the toxicit) of the imprisoned contents of 
the bowel above the obstruction We believe 
that these contents are toxic For 12 years, 
we have emptied the bowel above the ob 
struction 

An ordinar) glass test tube 3 ^ inch in 
diameter, with a good flange at its upper end 
IS selected The closed end is cut off and fitted 
with a piece of rubber tubing not over 2 feet 
long (Fig 2) Near the obstructed point 
preferably just below it, a strong pursestnng 
Lembert linen suture is placed longitudinallv 
m the bowel This small loop of bowel is 
caught hghtl) m an intestinal clamp The 
intestine is opened within the pursestnng linen 


suture (Fig 3) The flanged end of the test 
tube is inserted into the lumen of the bowel 
and the pursestnng is drawn taut with onlv 
the first loop of the knot and damped with a 
hrmostat close to the tube The intestmal 
clamp is remov ed and placed just distal to the 
test tube (Fig 4) The distal end of the rubber 
tube is held at one side of the patient bj a 
nurse (Fig 5) The operator’s bands are now 
generous!) anointed with sterile vaseline Be 
ginning as near the duodenum as possible, the 
intestines are rapidl) but gentU pulledtbrough 
the vaselined fingers bv an assistant (Fig 6) 
This strips the contents of the bowel through 
the test tube and rubber tube into a basin held 
b) the nurse (Fig 7) Thismaneuverma) be 
repeated Sev eral pints of foul bow el contents 
ma) be secured The intestinal clamp i> then 
returned to the small loop of bow el holding the 
test tube (Fig 8) The hsmostat u released 
the pursestnng loosened enough to allow the 
flanged end of the test tube to slip out of the 
bowel and the pursestnng immediatel) tigh 
ened This closes the opening in the bowe 
without soiling the pentoneum A Lembe 
suture completes the closure of the intestinal 
wound As the test tube is withdrawn is 
flanged end is held higher than the rubber 
tubing / 

This entire procedure requires onl) 5 
nunutes This loss of time is fullv compen 
sated for b) the east with which the abdominiu 
wound mav be closed and the tune saved 1 
that procedure W e recommend the test tu 
because of its stmplicitv and av ailabilitj 1 ^ 
glass tube allows us to see whether the ap* 
paratus is working Dr Sweet, of PboenUi 
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has devised a metal tube with a sliding 
shoulder and set screw to take the place of 
the test tube It is a good instrument The 
rubber tube should be short and held nearl> 
horizontal b> the nurse, otherwise siphonage 
^ill draw the wall of the bowel into the tube 
Three times \\ e ha\ e been troubled b> having 
the tube clogged with masses of com or berry 
seeds If the rubber tube is cut shorter these 
masses may be remo\ed by a long gall stone 
scoop 

For more than 12 jears we ha\e used this 
procedure in practically all of our cases of 
obstruction, except external hernias A few 
times in exceptionally early, simple cases, we 
ha\ e omitted it, but each time the stormy con 
valescence caused ua regrets Before we em 
ployed this means, our obstruction cases ran a 
Nery stormy course m which xomiting was 
annoving and gastric lavage was necessary 
every few hours for a or 3 days Patients with 
obstruction, once they are relieved of the im- 
prisoned bowel contents, run a smooth con- 
valescence Lavage is rarely necessary and 
postoperative vomiting is no more frequent 
than after an appendectomy 
The operation should be done with as little 
loss of time as is consistent with careful work 
To allow from 30 to 40 minutes is ample The 
abdomen is closed without drainage 
Proctoclysis, with normal saline, is routine 
Hypertonic salt solution, subcutaneously, has 
been employed the past few years For the 
first 24 hours sufficient morphine is given to 
make the patient comfortable Cathartics are 
rarely administered and never before the 
fourth or fifth day 

Our impressions ate based on the cases 
shown in Table I 

Of our 34 fatal cases 2 died after leaving 
the hospital One had gangrene of the lung 
following postoperative pneumonia He was 
an old man with strangulated hernia, which 
required resection Autopsy showed a perfect 
abdominal condition but gangreneof the lung 
Another man died of lung abscess sever^ 
weeks after leaving the hospital This patient 
had some infection in the abdominal wound — 
a right rectus incision It is presumed that he 
had a septic embolus from the deep epigastric 

vein Inasmuch as both of these patients died 
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Mortsliiy 
Cases Died per ceot 

Cancer (large bowel) 22 7 3* 

Ibnua (strangulated) 30 0 1° 

Postoperative idbesions (old) 64 14 22 

PMtoperative adhesions (new oc 

cumng before leaving hospital) 13 i 8 

Intussusception iS 2 13 

Volvulus 13 * 

Miscellaneous it _2_ ^ 

177 34 loH 

Referred cases no 31 *6 

Not referred cases S8 3 SH 

of complications, directly associated with 
their surgical relief for obstruction, we include 
them in our deaths, even though they died 
after leaving the hospital 
Of out 177 cases 58 w ere first seen by my self 
or assoaates, with 3 deaths (516 per cent) 
No pre operative morphine was given m any 
case One of these was 48 hours old when we 
first saw the patient The other had a 24 hour 
delay forwhichlwasresponsible Therewere 
31 deaths (26 per cent) m the 119 referred 
cases 

Both classes of cases had the same operator 
and the same operation One had fiv e times 
the death rate of the other Why? Delay' 
Why the delay? Generally — morphne' 

COSCLVJSIO'^S 

Our conclusions may be summed up as 
follows 

1 Surgical mortality of occult intestinal 
obstruction should, and cow, be 10 per cent or 
less 

2 Early operation, 1 e , within 12 or 24 
hours IS essential 

3 The medical profession must avoid the 
pre-operative use of morphine and cathartics 
for acute abdoimnal pain 

4 The impnsoned bowel contents above 
the obstruction should be removed 

5 Hy'pertonic salt administered subcutane 
ously and normal salt solution giv en by rectum 
are necessary to replenish the lost chlorides 

DISCBSSIOV 

Dr Jonv A Uolfer Chicago I wish to con 
CtotuUte the essayist for his courage in standing 
firmly on the ground of common sense m the diag 
nosis of scute intestinal obstruction There is no 
question but that by far the largest percentage of 
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cases can be correetK diiRnoscd carh if the phjsi 
ciaa apply himself and use those eyerjdav methods 
a%ailable everj where and at all times The careless 
use of morphine cannot be too sc\erl3 condemned 
In spite of the facts that all students of mediane 
ha\e been cautioned against it and that the dis 
astrous results of foil} in this matter arc frequent!} 
seen b} the practitioner this pernicious habit still 
thrives ItisonI) b} continuous stern criticism of 
the offender that vve maj hopt to curb this undis 
criminating practice 

I heartil} agree with the speaker as to the use of 
the X rav especiall} with opaque contrast media 
It seems to me that the posaibilit) of acute inles 
tinal obstruction should be a strict contra indication 
to the oral use of barium Ilanum cnemata can be 
used in suspect colonic obstruction but their value 
must not be overrated I have seen one case in which 
a roentgenological diagnosis of sigmoid obstruction 
was made because the opaque material would not 
pass be}ond a certain area in the sigmoid Opera 
tion revealed a normal bowel but an enormous gall 
bladder filled with large stones and extending well 
below the umbilicus 

In studving a case of intestinal obstruction 1 
believe that stress should be laid upon the effort to 
differentiate between simple mechanical block and 
strangulation When a simple block exists the 
sj mptoms are as a rule not so urgent and more time 
is available for a stud) of the ca‘e while in strangu 
lation the 8>mptoms are often characterired bv 
earlv collapse with toximia Surgical interference 
if It i» to be successful in the latter case must be 
instituted ver> earl) — at the end of hours it is too 
late \\hen it is deprived of blood suppiv it re 
quires but afew hoursforthewallof thegut to become 
pervious to bacteria pentoncal soiling takes place 
and a highly toxic condition obtains which if al 
lowed to exist for over ii hours mvanabh leads to 
death in spite of surgical interference In this type 
of case there is often an early fusion of r-echanical 
and paral) tic ileus 

In case of pure mechanical block haste may be 
subservnent to careful stud) and preparation of the 
patient and possible conservative treatment As an 
Sample let us consider a patient with symptoms of 
simple mecbamcal block coming on after an opera 
tion for perforative appendicitis with the wound 
discharging considerable pus Good surgical judg 
rvent would possibl) frown upon entering the 
nentoneal cavat> m such a case unless absolutclv 
necessaxv I have seen se\ eral cases of this t) pe aU 
\ery closely observed which were reheved s^n 
tanwusl) and to date have remained weU I have 
fLrated upon i patient 8 davs after the onset of 
mechanical block following a suppurative appen 

t'’Ke "pSS 

operation v ^ illustrate that haste 

:SifsSnvSe a diagnosis or unnec 


essar> operation is not warranted in this tj-peof 
disease 

Dr Ifolden did not specificall} call attention to 
one phase of the surgical treatment which Isas- re 
he uses and which is often a life saving meaiure- 
the pre operative preparation In the negleclei 
ca<cs of simple mechanical block and in ca^e of 
strangulation a hij,h grade toxiraia exists there u 
marked deh}dr3tion oftenwith starvation andtie 
blood chlorides are frequently low These patients 
arc poorer surgical nsks than the) appear to be This 
1 have learned from a few bitter eipenences The 
repeated introduction of phjsiological salt solution 
or fonger s solution will matenaUyas ist the patent 
to withstand the contemplated operation wnen 
starvation is present glucose solutions given mm 
venous!) are of material benefit Perhaps a blood 
cMondc estimation ma) be worth waiting for and 
if the blood chlorides are ver) low the introduc 
tion of hy pertonic salt solution before the opeiatw' 
ma) be a wise procedure . . 

As far as the operaliv e procedure is 
t)pe of case to a considerable :! 

Miore of the procedure I try 
m the vionity of the obstnic ion ? 

detenmned pre operativel) If I mav ^ 

1 cannot a'gree with the speaker 
routine e\ isceration and gut drainage I do not i« 
or advocate evisceration except m ca e ot at 
Mv own experience ba» taught ^ 

abdomen can be opened the ^ donr 

obstruction found and relieved 
without further manipulation !l-^etahoai» 

a smoother convalescence ‘han «ben^«W 
doneand an effort made to u“ the 

get awa) from the impression that ° ^ 

gut coincident with e'^»ce^atlon and dra^a^^-^ 
more than the good such a w 

accomplish Moreover 
remove what to me seemed a 
contents sufficient to be of anv of the 

patient This impression is a"*' ab ojiioa 
fact that laboralorj workers “o Sia 

of toxic material depends the P'^l 
the imprisoned bowel So long jv^povifrof 
which IS proximal to the ,^to tie 

contracting it will empt> its 
distal gut 1 doubt If removing ^ "gt the 
content when the gut is paralvz d 
patient to a degree commensura e 
of the procedure In iho'^e cases .Qonnous 

distention or because of the sarg attempt to 
otherwise to hnd *he obstruction ^ 

emptv the bowel may be warrant intestines 

a. Em., help m th. 

are extremel) lU and wdl ‘ operation 

interference In such cas« untneffiat 


interlerence in sucu . ,p ja^e suen 

bnngs on a fatal issue ^ “ P . -riMynerative 

paUents it is onl> through the caitf al p ^ ^ 

^eparauon— the intrav enous introduction ol P 
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quantities of Ringer’s solution, h>pertonic salt solu 
tion and glucose Insulin mav be used in well 
controlled cases The stomach should be kept 
empty b> continuous aspiration It is surprising to 
see the \ffipro\ eitient such a regimen often bnngs 
about in the condition of the patient 
When operationis carried outincaseoflowobstmc 
tion 'Mth marked distention approaching a para 
lytic ileus it IS often a question whether a hurried 
enterostomy is not a wiser procedure than an 
attempt to reUe\e the obstruction if the latter a 
time consuming method Moreover, an enterostomy 
may be a valuable adjunct even after the obstruc 
tion has been relieved In case of strangulation, if 
the bowel is found not viable the question again 
arises as to whether a resection should be done I 
believe that if there is a considerable question in the 
mind of the operator, he should decide in favor of 
bringing the strangulated loop out of the abdominal 
cavity and intubating the proximal cn 6 ce leaving 
the repair for a subsequent operation Under these 
conditions the ability to evaluate the patient s 
tolerance to withstand a conteraplatcd operation 
requires close study and keen surgical judgment 
I wish to thank Dr Holden for bringing this most 
important suiRieal condition to our attention Surely 
he 18 correct m this statement than no field in 
abdominal surgery challenges out attention more 
than this 

Dr Lester R Dragxteoi Chicago This paper 
bv Dr lloldcn is so definite clear and correct m 
all of Its essentials and emphasis has been placed «o 
properly upon the necessity of early diagnosis and 
immediate surgical treatment that I am sure tbe 
author will beat with me if I attempt a few e\ 
planations from experience m the laboratory I am 
disappointed that he has found so little help from 
the work of the experimental surgeons and yet 
some of the questions he raises have been already 
answered 

It is becoming daily more cleat that we must 
sharply dillerentiate between obstruction in the up 
per intestine and obstruction lower down In the 
former case the obstructing agent is most com 
monlv scar tissue contraction or occlusion from 
Ultra intestinal or extra intestinal tumor or bands 
m which there is little or no lujurv to the bowel 
circulation either directly or through increased 
intra intestinal pressure In such cases tbe cause 
of morbidity and death is the failure of le absorp 
tion of the water and salts secreted in the gastric 
and pancreatic juice 

I ha\c put the question of the importance of the 
re absorption of gastric juice to crucial test in some 
exp riments reported at the recent Ihysiologi 
cal Congress in boston The stomach wa> short 
circuited in such a way that Us secretion was not 
inhibited but the gastric juice passed directly to 
the exterior instead of into the intestine There 
was no obstruction in the alimentary tract of these 
animals and yet they died xery promptly with the 
same changes m the blood chemistry as develop m 


a of simple high obstruction The loss of 
gastnc juice through failure of re absorption in the 
lower intestine could be regularly compensated for 
by the intraxenous admimstration of Ringer s solu 
tion or o g per cent sodium chloride In ey ery case 
of high obstruction and in many loxv obstructions 
the first obligation of the physician is to restore to 
the body the lost water and salts and then to cor 
rect the condition which prevents the re absorption 
of digestive juices in the lower intestine 

In lower obstructions, however, in which there is 
a considerable length of absorbing intestine between 
the stomach and the obstruction site this factor of 
failure of te absorption of the digestive juices plavs 
a less important rdle In these cases injury to the 
vascular supply to the intestine through distention 
ot strangulktwin, is more apt to occur and this 
condition permits the absorption of the toxic sub 
stances which have accumulated in the obstructed 
bowel It is> to be emphasiaed that these substances 
ate not appreciably absorbed by the normal mucosa 
and no concern need be felt if they are discharged 
into tbe collapsed distal intestine after relief of the 
obstruction My experiments have convinced me 
that the factor w'hich permits their absorption from 
tbe obstructed proximal loop vs the development of 
increased intra intestinal pressure which secondarily 
interferes with the circulation of the mucosa Treat 
ment vs accordingly directed toward the relief of 
this pressure and herein lies the only virtue of 
enterostomy and of course, of the removal of such 
intestine as is irrevocably damaged 
pR Fbxderic a Besley l\auLegan Illinois 
Dr Holdens masterly presentation of the subject of 
surgery of intestinal obstrutlion offers for discussion 
one of the most important problems with which the 
surgeon has to deal This problem usually presents 
Itself as an emergency and taxes all the ingenuity 
and surgical experience of the surgeon, for upon his 
judgment as to proper procedure may depend the 
hie ot the patient The condition is somewhat unique 
in that it presents the tyvofold pathological situation 
involviag both the biochemical physiological dis 
turbance within the canal and in the intestinal wall 
and the mechanical anatomical obstruction to the 
fxcal stream There has been much discussion of 
this involved and intricate subject and a wide 
variance of opinion exists as to the advisability of 
invanable drainage of the content of the bowel by 
enterostomy, with or without dealing with the 
mechanical obstruction at the time or of attack 
upon and correction of the direct cause of the block 
mg Icawng the latestme intact Obviously each 
case IS a law unto itself w ith the multitude of signs 
symptoms and differences in the pathological con 
oition The judgment of the surgeon as to the better 
metbod is influenced bv all of this An experienced 
su^TOD was once asked what procedure be followed 
m these cases He replied that sometimes he did 
JUM an eoterostomy but occasionally he did not 
and instead confined himself to the relief of the 
mechanical obairucticm, with ot without opening the 



192 


SURGIR^, G\MCOLOG\ AND OBSTETRICS 


bowtl He dcchrccl that no matter which operation 
be had done he frequenth had regrets later and 
wished he had procecdeil differcntlj Dr Holdens 
criticism and condemnation of the use of morphine 
IS time]} and well stated It is a sinking com 
mentarj on the slowness of education that such a 
warning is ncccs«ar) for the danger of masking 
symptoms b> giving morphine in acute abdomtnal 
palholog) has been taught for jears lie %er> 
properl) emphasizes the essentia] importance of the 
time element for dela) leads to deh)dration and 
exhaustion of the patient 
The diflercaces of opinion and controxers) rela 
tive to the exact site of the formation of the more 
virulent toxins, whether in the jejunum or m the 
blocked and distended canal proximal to the point 
of obstruction still exist It would appear rational 
and logical to assume that toxic changes do occur in 
the distended gut and this deduction is borne out 
b\ the cxi>erimental work of several investigators 
If this be true asimplejejunostomv does not provide 


the best method of dramage The stappu^ ind tit 
empt) ing of all of the content of the bowel froa tit 
du^enum to the obstructed segment wonIJ seem to 
approach the ideal procedure 

One comment on this manipulation is jihSrfi 
The stripping of the intestines between tie 
should be done with the greatest gentleness to sioid 
the compression of the wall and tielorcugulotie 
Ijmphaticand bloodstreamsof the tonus thtbvi 
formed and accumulated within the lajers oi the 
bowel itself Expenence teaches that in minv csss 
It IS unnecessary to do a complete eviscenuoiidthe 
bow el in locating the site of the ohslnicUos loi <~t 
finding and following up of the thin nbboaofcol 
laps^ bowel distal to the blocking frequently leds 
oneeasdj andejuiclJi to tbeoffendingpatholop 

Dr iroldendeservesgTe3tcre<iitforiwlhM«biiJ 

consideration of this subject He has woiktd OT 
each detail with meticulous care and lie eiceliEti 
results that hi» statistics pTe<ent are most roc'-nu- 
and justify bi> deductions and his condiwiOMV 
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ORATION ON FRACTURES' 

CHARLES L SCUDDER M D , F A C S, Boston 


T he institution b> the American College 
of Surgeons of an oration on fractures 
IS significant, it shows a growing appre 
ciation of the importance of this department 
of surger> I value greatl> the honor which 
has been placed upon me in asking me to 
deliver this first address 

At present no other subject in surgery is of 
more vital concern to the public and the 
medical profession than fractures 
Many problems which arise in the treat- 
ment of fractures are yet unsolved Let me 
enumerate a few 

1 The securing of accurate records of 
clinical observations, which can serve as the 
basis for dependable conclusions 
3 The understanding of the relation of 
fractuies to industry 

3 The necessity for sound ethical practices 
4 The further development of nen melh 
ods of treatment 

S The proper treatment of the rapidly in 
creasing number of bizarre and complex t> pes 
of fractures, the results of railroad, motor 
sehicle, and airplane accidents During 
1928, about $41,000,000 was spent by the 
railways of the country for the treatment of 
personal injunes, and of that amount Sao, 
000,000 was paid for the treatment of frac 
tures * 

6 The advancement of direct and indirect 
research into the processes of repair, involv 
ing physical, chemical, physiological, and 
pathological studies, which opens up fas 
cmatmg and promising fields 
These problems are the most momentous 
faced by the surgeon today 
‘ The art of surgery is far in advance ot all 
the saences upon which its future depends 
Until they stand abreast, the progress of 
surgery will be slow Some day saence will 
outdo the art and take its legitimate place as 
the basis of sound treatment By swift 
changes in progress, surgery has become safe 

’ruwlinp si Ibe Purnu o( lUIrMd Emnomicf, bufd bdm iW 
oi iDtenute Commme CommlMim 

‘DfUv»r«d beior* tie Oialal Csnfreaof tb* ABieri 


and still more safe, until it can be asserted 
that a further increase of safety for the pa 
tient can depend only upon an earlier access 
of the surgeon to him 

“The chief risk in surgery today comes 
from delay Surgery has been made safe for 
the patient, we must study to make the pa- 
tient safe for surgery ’’ (Moynihan) 

Chrome duodenal and gastric ulcers were 
permitted to advance to perforation, pen 
tonitis, and fatal haemorrhage until com 
paratively recent times Fractures arc now 
wittingly allowed to go beyond the time at 
which successful treatment may be instituted 
Such delay in the initial treatment of a frac- 
ture forever precludes the possibility of pre 
venting disabling deformity In some ot 
these cases even death itself might be pre 
ferred to the permanent disability, with 
which we all are familiar 
In our attitude toward fractures, we must 
eradicate from thought certain deeply rooted 
conceptions of disease 
There is no incubation period m a fracture 
In the ordinary case of fracture, there are 
not 6 days m which to wait for an organism to 
react The accident is instantaneous The 
fraclure is present The reparative processes 
begin immediately Therefore, treatment 
should begin without delay so that the 
reparativ e processes may be facilitated instead 
of hindered 

By treating a fracture instantly you treat 
the fracture By treating a fracture after 
demy you treat a fracture plus complications 
Early treatment is easy Delayed treat 
ment is difficult Delayed treatment is dan 
gerous Late treatment is lamentable 
At this time, may I sketch briefly for you 
the treatment of fractures’ I should like to 
stress one phwe of treatment and to say a 
word concerning the relative usefulness of 
*“^^0 Sfcat methods of treatment 
The successful treatment of fractures is 
predicated upon the correctness of one s con 
ceptioa of the four ends to be achiev ed These 

cUcm October M-ti ,9,». 
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t|on of Ihc indaidual, (j) the rewslhon ‘t' case Coacermeg , 

bone'rStV.S 'i;' '“'T.'r mo"meJt •“ “> ' 


ulc retention of renl 

il> Selj '' 

When I remember that I am spcal,„» 
an audience ot trained surgeons, 1 do not 

to \ou The baldest statement of what is 

"TumaLl 


The retention of reposed fragments mj t 
be accomplished in the treatment of all frac 
tures, and is so effected as to permit e\e!i 
tuall) the greatest possible actue mo\emMt 
in in\oI\ed or adjacent joints 
The return of the patient to soaetj meiij 
the progress from job to job, that is, iron 
job lost to job secured The return includes 
(a) the rehabilitation of the mjured part, (bl 


mental picture of the entire proer« rehabilitation of the mjured part, (bl 

case, from its mcention to restoration of joints, muscles, tendons 

In approachim a case of fracture eh nencs, and circulation, and (c) the reco\en 

'vill/as a maUeTof thesurgeon of function b> the damaged part to tbegreat 

a^ailabIe daTa^ver/tW L 2” as earl> as possible 

case — as he does m 'll iractures are treated bj non-operatne 

surgical procedure n^^rr or operatue methods, or bj combinations of 

ture arid postulate treatment To decide 
treatment is often most 
difScult WTien the surgeon has taUn ac 
count of e\er5 ad\cntitious circumstance 
and correlated all data he will note the 
lesion as revealed b> the \ ra\ He 


mil choo«P n I r (c) skin hold, and (d) blocL and pullej.mtl 

is h, fn Jr ?i? ‘ adapted hitch about the anlJe or wnst, intermittently 

as mas be to all the cTistincf condin^ne ^.k .k i. ' 


f’f' CTistmg conditions ' He 

will look into the future he will vn^ualize 
the initiation and the progress of the treat 
ment chosen 

This imagined restoration of the patient 
includes far more than the prognosis It in 
eludes the progress of the patient from the 
time of the injur> through completed treat 
ment 

The restoration of the patient is the vision 
of the reasons underlj mg the surgeon s choice 
of a particular method of treatment This 
conception of the restoration is the backlog of 
all treatment, it is the foundation of successful 
fracture therapj 

The habit of the active utilization of well 
understood principles is the final po session 
of wisdom The really mse surgeon establishes 
treatment m consonance with his idea of the 
restoration of the case 
Unless the restoration concept is sound 
treatment cannot be sound The treatment 
selected will be not onlj correct but the best 


2ue pjwtcuuirs tttdiijujc lu u.i 

non operative treatment are (i) tnctioa 
and counter traction, (2) manipulation, {3' 
pressure and counter pressure, U) le'tfSS' 
and {5) rotation 

Traction and counter traction may be 
applied b\ (a) gravatj , (b) manual mean 
(c) skin hold, and (d) block and pullej, mtb 


with or without electncalJv dmen motor, 
and (e) skeletal attachment 
It Is mj firm conviction that a chief cau r 
for poor results m the treatment of fracture^ 
lies in the failure to recognize certain me 
chanical forces and in the inappropriate 
imjjerfect and inadequate application of the 
available forces of traction and manipulation 
Each of the najs mentioned for secunng 
traction in the use of the non-operatne 
method maj be attended bv dangerous con 
sequences Toemplov correcth non-operati'e 
methods of reposition requires training * 
natural mechanical sense skill devoted 
interest and a good conscience 

■Ma> I exhibit now a senes of cases of frae 
ture treated bj non-operative methods’ ('* 


4.UIC wcaieu u) iJon-operaii%e lucuivuj , • 
this point were shown 40 slides of cases c 
fracture treated bv non-operative 


. -.-ateo bv non-operativc method 
Fach case exhibited shortening and de 
formitj The slides presented the condition 
immediatelj after the acadent and ag^'' 
following the treatment ) 
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These patients were each and all seen 
early, there was no delay, and each receded 
treatment by non operative methotls, well 
conceived and well applied The four R’s of 
treatment were ideally carried out The 
results are good The patients were treated 
in different clinics* throughout the country 
and undoubtedly could be duplicated m the 
experience of many here These cases illus- 
trate splendid achievement Such results are 
possible by the use of the non operative 
method md a large proportion of all frac 
tures may be so treated with success 
The general practitioner or general surgeon 
first treats most fractures He may properly 
and safely continue to do this, provnd^ he 
IS familiar with simple adequate emergency 
treatment and is also aware of hts own 
hnutations 

The great difference between the non 
operative and operative treatment of frac 
tures lies in the procedure of repositioning 
the fragments 

The restoration the retention, the return 
to function all are common to the two 
methods The repositioning of fragments is 
indirect by one method, and is direct by the 
other method 

Twenty years ago, at the time of the popu 
lanaation and exploitation of the operative 
treatment of fractures, I said in Atlantic 
City, m opening the discussion of Sir 
trbuthnut Lane’s paper "\\c arc not 
ready for the popularization of the operative 
fracture treatment in this countrv We 


W ocrmn •«! Rotwtt 
r6 II A1 l«in ol Arah« 
ol OrnrfellMlo Br l(rc 


should advance fracture treatment by de 
veloping non operative methods" Gentle 
men, time has proved that that opinion ex- 
pressed in igog was correct 
Today, I believe the situation m this 
country is changed and is as follows The 
operative treatment of fractures has become 
a firmly established practice It is based 
upon necessity, asepsis, and a clearer knowl 
edge of the pathology of repair It is a safe 
and sound treatment It is no longer a 
method of last resort It is often the method 
of primary choice The results of such opera- 
tive treatment when safeguarded and carried 
out by competent men arc bnlliant 

Todav the non operative treatment of 
fractures properly applied by skilled and 
trained practitioners, gives superb results, as 
witness the cases bnefiy shown you tonight 
\\ ben one considers the extent to which the 
present acknowledged fundamentals of both 
the non-opeialive and operative treatment of 
fractures are neglected by some members of 
the surgical profession, it is difficult to 
restrain a savage rage 
My theses tonight are 

1 That surgeons must demand the early 
treatment of fractures 

2 Tliat the non operative methods of 
reposition used are entirclv inadequate 

S 1 hat when proper non operative meth 
ods arc used, good results are obtained 
The two great methods of treatment avail 
able, the non-operative and the operative, art 
developing and being perfected to such an 
extent that a satisfactory choice of treatment 
can be made only by the interested and 
skilled surgeon 
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THE INCIDENCE OF CANCER AMONG THE INDIANS IN THE 
SOUTHWEST' 

BURTON J LTF MD FACS New Yofs 

M edical opinion is unanimous that seen a case of cancer in a full blood lodian 
cancer is seldom, if e\er found in Hoffman, in 1928, in an excellent contribu 
full bloods of the Indian race Many tion, came to the conclusion that cancer did 
physicians uho ha\e spent several decades in occur in full blood Indians, but that the ma 

the reservations of the Southwest believe that dence was extremely low, and Mbs Jenss 

cancer nev er occurs in a full blood Indian quoted by Hoffman was of the same opinion 
Hrdlicka m 1906, and Levan in 1910 came to She corresponded with a large number of doc 
the conclusion that malignant tumors were tors m the field and it is surpnsmg how few 
rare in the American aborigine cases of cancer were reported The population 

The opportunity was afforded me during of the Navajo Reservation is 30,000 Oneol 
the past summer to visit a number of the In the best hospitals in this area is the one at 
dian groups in northern New Mexico and Fort Defiance, Arizona From 1910 to 1517, 
Arizona, and it appeared opportune to seek this institution admitted but 27 cases of ma 
information upon cancer incidence and if lignant tumor, of which 22 were aremooa, 
found to be low, to find an explanation for It although this hospital is fairly accessible to 
I wish to make it clear that this brief paper perhaps two thirds of the Indians on the res 
is not based upon any physical examinations ervation One interesting case m this sen« 
made by me, but it seemed that a survey of was that of a full blood Navajo woman, witb 
the subject, with the data at hand might carcinoma of the breast, who was operated 
provide a fruitful topic for our consideration upon by Dr Polk Richards A confirmatoo 
I was able to interview quite a number of histological diagnosis was made by Dr Robert 
physicians and trained nurses in the field, as Greenough, of Boston, so that there is litti« 
well as intelligent wives of traders and school doubt that carefully checked observationsan 
teachers, who had spent years among the In diagnoses would demonstrate cases of cance 
dians Through the friendship of my courier m full bloods .. 

with the Pueblo inhabitants, I was able to Great difficulty exists in determining 
enter many homes and talk with the Indians cancer incidence of such a pnnutne P^P 
themselves Whenev er I heard of an mdi The Indian is reticent and suspicious ol 
vidual suffering from cancer and I asked the white man His long senes of 
question whether the patient was a full blood experiences, as civilization has pushed 
or mixed blood Indian the answer was almost aside, have added to his unwillingness to 
invariably “mixed blood ” At Reams Can operate The religious practices and pr J 
yon, Arizona Dr D G Lynwalter told me dices of the Indian, bound up closely wi 
that he had seen 4 cases of unquestionable activities of the medicine men, have he 
cancer in Indians but that none of the diag aloof from medical care by the rg 

noses had been confirmed histologically The Until recently the type of medica ^ 
first 3 cases occurred in mixed bloods but the furnished the Indian population . pj 

fourth patient was an Indian woman suffenng west has been of poor quality 

from cancer of the breast and he was reason pitals of the area are widely separate 

ably certain that she was a full blood Indian that do exist with one or 
The patient disappeared when operation was poorly equipped Records and case ‘ 
g„c„ested many instances incomplete or 1 i 

Dr Martin, of Taos, who iscompletingmore altogether Although the medical 
than tc vears of medical service with the In contains some excellent men the nospita 
to of Sat locality, said that he had never inadequately staffed with doctors as well as 

ipresenled Wore tbeaiDic*lCt>B*rcs»ol the Vmene nCoIleg iSo geo s October 14-18 19>9 
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nutsei The X ra> equipment is often ob»o 
lete Laboratorj facilities for tissue examine 
tion and stud> are seldom avaiWble The m 
habitants of the temtQT> not immediattl> 
adjacent to the hospitals recei\ e little medical 
cate 

In justice to the medical staffs of hospitals 
serving the Navajos, one must beat in mmd 
their noitiadii, character, v.hich makes con 
seoiUN e obser. ations often impracticable In 
dian names are recorded Mith diiBcult>, and 
the patient may give either his Indian or his 
Americanized name Among the Pueblo In 
dians there are few well organized hospitals 
The One at Taos, under the direction of Dr 
Martin, vs an exception 

Hoffman has pointed not that a rHatwefy 
large number of Indians die from unknown 
causes, the figure being i8 pet cent for the 
Indian registration area m 1925, this area not 
including Oklahoma, New Atcxico, or An 
zona Indian prejudice and religion prevent 
the obtaining of autopsj matcnil, resulting 
in the loss of much valuable information 
No accurate census of the Indian popuU 
tion has been made since 1910 Statistical 
data collected under such conditions must be 
of little value, and the exact proportion of 
full and mixed bloods is unknown 

Anj efloct, therefore, to determine the mti 
dence of cancer m the Indians of northern 
New Mexico and Arizona is attended wnlh 
difficultj, and conclusions reached ma> be in 
accurate or incorrect If one grants that the 
evidence, such as it is, points to a low cancer 
inadence an explanation should be sought in 
sociological and clinical rather than m purely 
racial, factors 

There is little doubt that the Indian race is 
shorter lised than the white One sees mart} 
Indians w uh all the outw ard signs of advanced 
age and there is no question that some art 
long lived, but the proportion is smaller than 
m the while race 

Infant mortalil) is \co high I visited 
many Indian homes in which j or 4 children 
had bten born and onl> one suimved, the 
deaths having occurred in infancy Few In 
dian families hav e more than 2 or j children 
and inanj but 1 The hjgicne, feeding and 
general care of Indian infants appear to be so 


poorly managed that one marvels that more 
do not succumb 

Tuberculosis causes the greatest number of 
deaths among the Indians of this region In 
the total registration area, m 1921 to 1926, 
22 pet cent of the reported deaths of Indians 
resulted from tuberculosis, as compared with 
onij 7 per cent of the deaths among the white 
population attributed to that disease The 
prevalence of tuberculosis vv as apparent ev erv - 
where Many special hospitals admit only 
tuberculous patients, and I frequently en- 
countered the disease in some general hos 
pitals 

Considering the ver> high mlant motlalily 
and the alarming loss of life from tuberculosis 
pm emvntnily disease of youth, one could 
not help feeling certain that fewer Indians 
than whites reach the cancer age 

If we consider cancer as it occurs m various 
regions of the bod> , what factors may be re 
sponsible for a lower or apparently lower inci 
dence m the Indian’ 

tpitbelioma of the skin is an exceedingly 
rare disease This form of cancer is readily 
accessible for examination and ought to be 
apparent, if it exists, m the Indian One 
mi{,ht reasonably expect to find cutaneous 
cancer m this race, because of the prolonged 
exposure of the Indian to the sun’s rays, but 
It IS possible that the amount of pigment in 
the ikjn serves as a protection One Indnn 
trader with whom I talked had seen an old 
man with an extensive lesion of the side of 
tht /ace adjacent to the nose, who later suc- 
cumbed to the disease His description of the 
growth Would pass very well for a basal cell 
epithelioma but such evidence is inconclusive 

Epithelioma of the hp is seldom encoun 
(ered The lort Defiance Hospital admitted 
between tgro and 1927 but i case of cancer 
of the hp, and that m a woman The Indian 
has smoked for generations I found them 
always glad to accept cigarettes and they 
smoked them with avidity, but their supply 
of tobacco IS apparently limited and they do 
not indulge in the continuous smoking which 
v» the habit of many of our own race Per 
siateat repeated trauma to one segment of the 
Jip from excessive smoking vs apparenUy in 
frequent m the Indian 
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-sup, evc«.d„cl„.ure„tthed,s, 

(i) j-iK'’ed irregular ftrfli seems reasonable lobeI^e^ethat^a^ 

cronnet teeth. (4) perMeet lohaeeo smol 
ing, and (5) lues Ihe two first arc found in 
the Indian He has better teeth than the 


M omen djang from ‘ unknown tij « ’ 
maj have succumbed to utenne cancer 
Cancer of the stomach is rarel> discovered 
The habits of the abongine mav rontrihVf 
whitrm-jn -loP-i"” toalowcnncidenceofgastnccarcinoma He 

coarser /ood^ ind mreil to nmsticate food is coarse m texture and requires mme 

but noverfhelf Je»s often of swccU, complete mastication, which results in abet 

Out ne\erthelc-,s, jagged, irregular, and 


ous teeth, and infected mouths arc not un 
usual Little dental work has been done for 
the Indians, and fen of them have filLd or 
capped teeth Persistent smoking is le^s often 
encountered than m the white race and all 
agree that lues is a rare disease among the 
Indians except at points of contact with cm 
Iization It would appear probable that 3 of 
(he s factors contributing to mtra-oral cancer 
ire seldom present m the Indian 
The apparent infrequcncj of cancer of the 
breast nia> be explained upon two grounds 
1 The Indian women nurse their babies 
over much longer periods than 1$ the habit of 
civilized races, m which infants often are 
weaned shortlj after birth This practice 
brings about an interruption of phv siological 
lactation and there is considerable evidence to 
suggest that such an interference with the 
normal mammaf> function mav favor the 
development of carcinoma 
3 Indian women manifest such unwilling 
ness to subject themselves to eximinalion b^ 
doctors of the white race that manj cases of 
the maladj maj be undiscovered 
Cancer of the uterus is seldom retognized 


ter admixture with the salivarv juices Ht 
llour which the Indians use is less refined thaii 
our Own Tbeir meat IS sun cured, IS tirmer 
and must be chewed more complete!) than 
the cooked meat of civilized man ^all u 
spannglv used Indulgence m iced dnnis b 
slight, and alcoholic beverages are cot often 
taken for the Indian is not as persistent J 
dnnker of alcohol as the white man The 
Indian docs not use excessive!) hot foodo 
drinks and he is a comparative!) hgbt eatti 
\U of these factors ma> combine to accotfflt 
for a low er incidence of gastric cancer Nt\« 
theleas the large number 0/ Indian# djmg 
from ‘ unknown causes" maj well include s 
considerable percentage of undiscovered ca-es 
of cancer of the stomach 
Cancer of the rectum ought to be less fit 
quent in the Indian race The Urge amount 
of phvsical exercise taken b> the Indiaai^ 
marked contrast to the usual sedentar) mode 
of living of civilized man and elimination 
must therefore be more complete and auto- 
matic They are without access to the modem 
toilet which induces straining at stool ixm 
orrhoids and constipation The habit 0 
squatting jn the act of defication is a mom 
normal ph) siological position resulting m 
rectal irritation Tor these reasons one nunu 


Children are born without the aid of phvsi 

Clans, for the practice of obstetnes is earned 

on b) native women, or the mother ma) be expect cancer of the rectum to be less frequeo^ 

unattended when she bears the child Under than m the white race 
these circumstances cervical hcerations must 
occur It is certain that Indian women are 
no more cleanl) m their habits tlian those of 
the white race and the non specihc vaginal 
flora should be identical Gonorrhaa is mfre 
quent m the Indian but a causal relationship 

between this infection and the development of 

carcinoma is questionable The vinvxIUogness lower among the Indians than m the wn‘ 
of the Indian woman to submit to pelMC ex race . 

amination would appear to be an important 2 The same statement maj be true 01 
element in attempting to determine the facts incidence of cancer of the rectum 


CONCLUSIONS 

The following conclusions ma) be draif^ 
from this brief stud) 

I There appiars little doubt that m eff 
tain regions of the bodv namel) , the skm 
lip and intra oral cavit) cancer mcidenw ^ 
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3 On theoretical grounds, one would judge 
cancer of the stomach to be less frequent in 
the Indian than in the white man 

4 If the interference with normal lactation, 
as practiced in the white race, is proved to 
have a causal relationship to the development 
of cancer of the breast, this disease should be 
found less often in the Indian race than among 
white peoples, otherwise, one would expect it 
with equal frequency 

5 If it could be demonstrated that gonot 
rhcea — a diseaserareamong the Indians — is an 
important factor in the production of cancer of 
the uterus, the incidence of the latter disease 
m the Indian race should be less than in the 
white race If such a premise is incorrect, 
then the frequency of cancer of the uterus 
should be equal in the two races 

SUCGESTIOVS rOR FURTHER STUDV 

It IS obvious that dependable cltmcal and 
laboratory data on such a subject arc sadly 
lacking Complete reorganization of the med 
leal care of the Indian would appear necessary 
if the true facts on cancer incidence m this 
race are to be discovered Moreover, no plan 
to obtain the information desired can be put 
into operation unless it includes an effort to 
improve the mutual understanding between 
the two races 

The following suggestions along construe 
tive lines are therefore oflercd for your con 
sideration 

I A system of medical registration should 
be instituted in which both Americanized and 
Indian names, and the presence of full or 
mixed blood should be recorded 


2 The present general hospitals should be 
increased in number and provided with mod 
em surgical and \ ray equipment 

3 A centrally located laboratory for routine 
exarmnations and research should be organ- 
ized, available to the hospitals of the entire 
area 

4 The presenthospitals for tuberculosis and 
trachoma should be reorganized and enlarged, 
thereby making it possible to nd the general 
hospitals of such cases 

5 The medical and nursing staffs of the 
existing hospitals should be increased, and, 
whenever possible, younger practitioners with 
leanings toward scientific research should be 
added 

6 Health centers might well be established 
on the Navajo Reservation and among the 
Pueblos 

7 Adequate social service in conjunction 
with hospitals and health centers is, above all 
else urgently needed to make effective the 
medical care of the Indian 

I believe that the execution of such a pro 
gram would result in a vast amount of much 
needed service to the Indian and the acquisi 
tion of much valuable information upon the 
subject of cancer incidence 
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mn RECOGNITION 01 FARLV CERVICAL CANCER’ 

r'nr noxak, mp f\c'? nALmtoBE 


ALL the statistical studies presented 
/ \ at this mcetinfi and all those tihich 
1 V ha\e been made for manj jears past 
point, as ineMtablj as does the compass to 
the magnetic pole, to one crucial conclusion, 
\iz, that the duration of the cancer, far 
more than an> other single factor, determines 
the fate of the patient This is true re 
gardless of whether radium or surgerj is the 
therapeutic agencj emplojed, so that on 
this one point all those engaged in the fight 
against cancer can meet on common ground 

AIj own contribution to this sjTnposium 
will be limited to a brief discussion of the 
means available for the recognition of the\er> 
earlj cases, the group in which we have 
everj right to c’cpect a large proportion of 
cures The percentage of permanent cures in 
this group IS far greater than the percentage 
we arc now obtaining in cases as the> actuaU> 
come to us This, therefore, is the strategic 
line of advance which must suggest itself to 
all of us 

Two plans of action are open to us We 
need not xnaLe a choice, for both must be 
utilized One of these of course, is the educa 
tion of women as to the significance of abnor 
mal bleeding and discharge, more particularly 
beyond the age of thirty 

This movement, begun within very recent 
years, is gaming great momentum under 
the stimulating sponsorship of the Amencan 
College of Surgeons, the Amencan Medical 
Association and the American Society for 
the Control of Cancer Fundamental as 
IS this educational campaign, 1 shall not 
discuss Its methods or results, for I prefer 
on this occasion to address myself to a dis^s 
Sion of the need of a corresponding effort 
to rouse our own professional *0 

cancers m the earliest stages rvrU ^ djalt 
mth m the same alert fashion as the late 

'^The educational campaign rraJI do only 
firmer It Will bnng an increasing number 
Tnomen “trsusp.rfous symptoms to ^ 

° befrjre th. CbslcU Co«r«» el O* 


doctors of the country for tiroa-''-= •' - 
advice It would be a sad cominenUr) c. 
our profession, if these women, alert aail 
confiding enough to sect advice, nere ntt 
by apathy or Jack of thoroughness and 
consaentiousness on our part Tlus cntioso 
has already been made with regard to an 
other great medical movement, that advo- 
cating the periodic health examination ofpre 
sumably healthy indmduaL We must not 
give cause for similar criticism as to ^ 
cooperation with those seeking to pmtert 
themselves against cancer I need not t® 
this audience how morbid the dread oi 
is in the minds of many individuals, ^ 
no such patient should fail to ttttvv 
sympathetic heanng and, if v . 

nation from his medic^ adviser 
consultation should always 
exposition of the subject to ^ 
patient, reassunng her when j 

IS called for, and advising her sa^y « t 
how she may protect herself m the f 
WTien all our consultations b«ome edw 
tional and preventive m tbs sense, a g" 
step forward wall have been taken 
No physiaan today is ignoran j 

possibly ominous significance o a 
bleeding in women ore no 

middle penod of life u 

p!,>,.aap eacepl »>' 1. 

evitable in every walk ot me, 
make at least a simple pel™ em™ ^ 
m such cases, oi see that someone e 
Nor m there auj great nsk « 

OTll be oserlooked, . such “ 
discloses a large cauUflorrer g 
cersax or a foul ^casated ^ , pent 
But hou much benefit accrues t P ^ 
oseu If such a les.on .s thscosered? 
chances for life are lelati'c y „| 

jet the concept of cantet held by 


our profession is just the ty^ ^ 
have pictured, much as the 
picture ot appendiotis '“KjoVs pel 

the complicating peritonitis that 
1 •! Surjeoot CVicuo Octobwn-'* 
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foration and too often is, m turn, followed 
by death 

This, then, is the motif of my paper, i e , 
that the profession should put aside the 
picture of what is really the late cancer 
lesion, and familiarize itself with the picture of 
the early cancer In its earlj stages a car- 
cinoma of the cervix is not a conspicuous 
lesion It appears usually as a small hardened 
area in one or other lip of the cervix The 
surface is granular, bleeds on slight touch, 
and may, even in earlj stages, be co\cred 
mth fine sprout like outgronths In other 
cases, as where a cancer de% elops in an old 
erosion or ectropion of the cervix, the cancer 
area maj be more diffuse The more expe 
nenced the examiner and the more advanced 
the lesion, the easier it is to detect the 
earmarks of malignancy 
But this, after all, is not the point I am 
striving to stress, for ne cannot expect 
every familj phjsiaan in the country to as 
sume the responsibility of saying whether or 
not a given lesion is an earlj cancer We 
can, however, hope that medical men gen 
erally wall appreciate vvhat characteristics 
make a lesion suspicious enough to want the 
question definitely settled For that matter, 
even the expert gynecologist cannot, from the 
mere clinical appearance of the lesion be sure, 
in a certain proportion of cases, whether he 
is dealing with an early cancer or with an 
inflammatory lesion But he can settle the 
point, m almost every instance, by making 
a biopsy and a proper pathological ex 
amination This means putting the patient 
and himself to a little trouble, but the 
reward is great It may mean the recog 
mtion of a very early cancer with exctUenl 
prospects of cure More often perhaps 
it means the diagnostic elimination of cancer 
with ensuing peace of mind for the patient 
and with the consciousness, on the surgeon s 
part, of a diagnostic problem well handled 
How much better this is than the policy 
of taking a chance that the lesion is not 
cancer and consigning the patient to a 
probably fatal delay if cancer really exists 
\nd how much better than for the surgeon 
to solace himself, after unnecessarily radical 
treatment, by saying, “Oh, well, if u wasn’t 
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cancer, it was at least ‘precancerous 
\Sfhile “precancerous” lesions should be 
corrected, their eradication does not call 
for radical surgery or radium In the vast 
majonty of cases, very simple corrective 
procedures, such as radial cauterization of the 
cervix, trachelorrhaphy, or tracheloplasty, 
will suffice But before these simple pro- 
cedures are resorted to, the surgeon should 
be sure in his mmd that cancer is not present 

It IS hardly necessary to emphasize that 
the vast majonty of cervical lesions is 
obviously benign or obviously malignant, 
so that It IS only a small proportion, probably 
well under 5 per cent, which calls for biopsy 
and deasive microscopic diagnosis But 
this group of very early cases, and the early 
cases in which, even without the microscope, 
the diagnosis is reasonably certain to the 
trained observer, together should make up a 
considerable fraction of our cases Our aim 
should be to increase the proportion of these 
relatively favorable cases on the one hand 
by popular education, on the other by develop 
ing our skill m the recognition of the early 
stages 

In the diagnosis of the very early stages 
the microscope must make the diagnosis, 
rather than merely confirm it, as in the 
later stages The tissue to ^ submitted 
for microscopic examination must be obtained 
by biopsy, the excision being not of course 
at random from the suspected cervix, but 
from the area, often quite small, which is 
directly under suspicion Furthermore, the 
sections must be cut in such a way as to show 
the epithelial surface, othenvnse the examina 
tion may be not merely worthless but 
actually dangerously misleading 

There has been much discussion as to the 
possible danger of biopsy — whether or not it 
may permit of rapid dissemination of cancer 
cells As regards the field of cervical cancer, 
there is no evidence as yet to substantiate 
this fear Furthermore, even if there were 
some nsk, we would resort to biopsy any 
way in the group of cases m which the diag 
nosis cannot be made in any other possible 
way The information to be gained is of 
such vital importance to the patient that it 
far more than counterbalances any supposed 
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or real danger of biops> Nevertheless, 
m view of this possible element of nsL, it be 
hooves us to take such precautions as appear 
indicated to circumvent it, such as the 
cauterization of the edges of the biopb> 
wound, the complete evcision rather than 
incision of suspicious areas when possible, 
and so on 

The value of biopsj is nullified unless 
the pathological examination is made b> one 
skilled m the interpretation of the rather 
specialized pathological pictures encountered 
m the cervix Mistakes m the diagnosis 
between malignant and non malignant disease 
are more readily made here than in almost 
any other tissue, because of the very great 
frequency of inflammatory lesions which 
resemble cancer in many ways and which 
are nevertheless perfectly benign These 
peculiar pictures are due chiefly to the 
tendency of the squamou« epithelium to 
invade the deeper tissues I shall show 
some of these pseudomahgnant pictures on 
the screen but shall not discuss them at any 
length, as I have considered this wrhole 
subject m a paper which appeared m the 
October 19J9, issue of the 
Journal of Ohstetnes and Gynecolog\ It 
should be emphasized, however that such 
misleading pictures are exceedingly common 
especialh with chrome endocervicitis and 
cervical polypi and that they have often 
been mistaken for cancer, but that the trained 
pathologist can, with rare exceptions, make 
the differentiation correctly In the paper 
above alluded to, I have collected figures 
indicating the trustworthiness of biopsy 
and proper microscopic examination of cer 
vical tissue in differentiating cancerous from 
non cancerous lesions, as determined by the 
subsequent histones of patients who have 

been subjected to this procedure 

In this field of work, the gynecological 
oatbologist so called, has a genuine ad\antage 
over the genera! pathologist who does not 
hftxe eaual opportunities for familiarizing 
hmself ^th Z rather specahzed of 

lesioo, eten thoufch somewhat analo^^ 
metmeo at times encoimtered m other 
^ c This IS of course no reflection upon 
ftfablhts S the small army ot tissue patholo 


gists w ho are rendenng such excellent semce 
in hundreds of hospitals, large and small 
throughout the country Nor sliould it 
be interpreted as a “holier than thou ’ atti 
tude on the part of gynecological patholo- 
gists, who, in their turn would he woehnl' 
at sea if called ujwn to make differential 
diagnoses in lesions of the bones, nenous 
system, and other specialized fields 

The practical question which must sug'^est 
itself to the surgeons in this audience rao 
are doing such conscientious work m cornu 
nities perhaps far remov ed from speaalued 
workers in this field will naturally be as to 
how, in view of what 1 have said, they 
be sure of the correctness of those diagno fs 

which depend upon microscopic exaranat^ 

of suspicious tissues Fortunately « 
gate number of such doubtW cases b i 
tivel) small and m these the 
surgeon and pathologist can 
to share their responsibility, others 
presumably have larger , -he 

studying such lesions Consultations m tbe 
difficult cases of pathologiwl ® 

a purpose no less useful than con*ulUtion> 
in clinical practice . , ,-1 

1 hate said S 

sjmptoms which should --peer 

at lias. .0 suspect the 1 

tor these are familiar to jou all 
discussed the question of P'OE"”*' 3 n, 
basis ot the histological cl>“ja"® “1 by 
constituent cancer cells as d-‘'rm.f ^ 
the microscope This T-f 
studied bj Broders “.j, settW 

but It cannot be considered as ^ „j 

Some ot the systems r.in.1 

bcation suggested are 5“'“'“*' tht 

Others are intncate and unimpres 
histological mahgnancv * °_ce 

one wSter i> based upon nearly 
many “points ’ a» the 
which President \\ il^on prodded the 

SUUilARV 

To summarize the facts ^ jiin 

stress, and to include a few others 
itations of .pace wdl not pe^ t me to 
cuss at length I shall ^et 
aphoristic fabhion the following 
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1 The diagnosis, e\en theeariy diagnosis, 
of late cervical cancer is eas> , but it confers 
little benefit on the patient, for her chances 
for cure arc poor It can usuall) be made by 
the simplest kind of pel\ic examination 

2 The diagnosis of early cervical cancer 
IS often difficult, but it means much to the 
patient, as it gives her a relativelj good 
chance for life It requires experience, a 
careful pelvnc examination, including the 
use of the speculum in a good light, and, in a 
certain proportion of cases, biopsy and 
microscopic examination 

3 Biopsy IS not necessarj if the cervix 
is of normal appearance, or if an area of 
erosion or eversion is pink, smooth, firm, 
and non vascular, viithout areas of either 
induration or {nahiUt> 

4 Eiops> tj indicated if there is an 
indurated area on either cervical Up, espe 
ciallj if the o\ erlj ing surface is granular, v eg 
etalive, or ulcerated, and vcr> vascular It 
lb also indicated if, in an erosion or ectropion, 
there is a hardened or raised area, with 
vascularity , sponginess or tendency to ulccra 
tion of the surface 

5 Biopsy may be performed with a sharp 
knife or punch followed by scaring of the 
wound edges with the cautery 

6 The tissue should be excised from the 
most suspicious area, and the sections should 
be cut in such a manner as to show the 
mucous surface It is desirable to cut a 
number of sections at dilTerent levels m the 
block 

7 The pathological examination should 
be made by a competent pathologist pref 
erably by one thoroughly familiar with the 
special pictures encountered in this field 
In most cases the diagnosis is easy in some 


cases difficult, and m a very small rcstdtiuvi 
it may be impossible In such cases the 
proper procedure is to wait for a few weeks 
and then repeat the procedure 

8 The great majonty of cervical lesions 
IS obviously benign or obviously malignant, 
so that biopsy and microscopic differentiation 
need be invoked in only a small proportion, 
probably considerably less than 5 per cent 

9 If tbe pars vaginalis is normal in 
appearance, but the mtracemcal mucosa 
seems vascular or granular, the curette may 
reveal definite intracervical cancer, most 
often adenocarcinoma 

10 By' a careful weighing of the clinical 
history, the naked eye picture of the disease, 
and where necessary , themicroscopicfindings, 
cancer will rarely be overlooked, even in its 
very early stages 

n If, as most often is the case, the 
suspicious lesion is found to be benign, 
it should be eradicated by whatever method 
is best suited to the individual case Usually 
some simple procedure, often of the office 
type, IS suffinent These lesions unqucstion 
ably predispose to cancer, when combined 
with the still unknown factor of individual 
susceptibility Their eradication is the one 
important contribution we can make to 
the direct prophylaxis of cervical cancer 

12 From the standpoint of the general 
profession, the great need is a readjustment 
of the clinical concept of cervical cancer 
so as to include the early pictures as well as, 
and even more than the later ones This 
IS a contnbution which the public has a 
nght to expect of us if we are to continue 
our efforts to educate women as to the early 
warnings of cancer Let us practice as well 
as preach’ 
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THE SURGICAL INDICATIONS TOR SyMPATHETIC GANGI TO\T rrn\i\ 
«D TRUNK RESECTION IN TOE TmItIENtT ' 
CHRONIC ARTHRITIS* 
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chronic lumbar sympathetic ganglia bv postgangli 
Present a syndrome of \aso onic, gray fibers back into the spinal nenh 
T?-ix« "*^^***’^^**‘^® similar to that of to be distributed in somatic relation com 

y a s isease, it occurred to us that the spending to themusculocutaneou«distnbutioii 
same type Of surgical treatment employ edm of cerebrospinal nerves The svmpaftelic 
aynauci s disease rnifht prove of value m nervous system also contains sensory fibers 
c ronic arthritis \\e do not propose any which have their ganglia in the spinal cord 
Change m the treatment of acute arthritis, nor (Ranson) These fibers reach their desuna 
nave we had sufficient experience to draw lions by way of the white rami Uewouldalsu 
detinite conclusions concerning al! types of like to believe that there are sensorj fibers 
chronic arthritis However, wr? have accom associated with the postganglionic fibtn 

pushed some satisfactory results with sympa which innervate the vessels as it is difficult 

thetic ganglionectomy and trunk resection in otherwise to e^lain the sudden rebel olpw 
the treatment of the pen articular type of following ramisection or ganglionectomj w 
chronic arthritis and these results we wish to the treatment of Ravnaud’s disease O'Vli 

believes that the relief of pain following 
R..VS.O.OO, ■“ ” 

The muscular tone and caliber of the Since some muscular tonus still easts muse 
arterial system are governed chieflv bv the arterial wall after interruption of the vaso- 
sympathetic nervous system Its central motor sympathetic nerves Bavli s has sug 
origin IS supposed to be m the diencephalon gested that this tonus is maintained by dilator 
The impulses then pass along tracts through fibers which travel anti dromicallv along the 
the brain stem and spinal cord to be trans sensory spinal nerves Davis and Kanavel 
mitted along neurons the corresponding (ell have made the suggestion that it might w 
bodiesof which are in the lateral column of the due to cerebrospinal innervation of tne 
gravmatterof theantenorhorn Thtseneurons artenes Orbeh believes that muscular tonu' 
are known as preganglionic white rami com of the smooth muscles following section of me 
municantes They terminate m synaptic rela sympathetic fibers is maintained by the chc™ 

tions with the cells in the sympathetic ganglia ical reaction of the plasma Lenche behc'cs 

The impulses are distributed from theganyjia that an intramural ganglion and neurons must 
by postganglionic fibers known as gray rami exist m the wall of the artenes As yet there i> 
communicantes Those of the pregangbomc considerable speculation as to the existence 
fibers which carry impulses to the visctra and functions of neives other than tnf 
communicate directly with thoracic ganglia vasoconstrictor nerves to the artenes 
and postganglionic nbers or go to nuke up 

the splanchnic nerves and terminate in the op£.kati\e measukes 

cceliac ganglion to be redistributed as post Jaboulay and Lenche are responsible of 
ganglionic fibers The innervation of the ar proposing and performing pen artenal sv® 
teries, pilomotor muscles, and sweat glands patbectomy in the treatment of pamful^'i 
of the* extremities IS earned from the thoraaco grenous conditions of the extremities 
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\Rt\etNaUoa q{ the arteries to be 
antnfugal m distribution, or if not centnf 
ugal, then centripetal, since there appeared 
to be temporary relief of the side that had not 
been subiected to operations But the ana 
tomical work of Rramer, Todd, and Potts 
demonstrated that the distnbution was som 
atic and corresponded with the cerebrospinal 
musculocutaneous innervation Leriche ob 
tamed teniporar> improvement m the et 
tremities, the nerve supply of which had not 
been operated upon One of us (Adson) cx 
plains this fact as being due to influences of 
postsurgical fever and temporary paralysi« 
of the sympathetic nervous system as a result 
of the general anaisthetic Royle’s ramisec 
tion for spastic paralysis stimulated several 
neurologic^ surgeons to try the procedure lor 
spastic paralysis, but it was soon learned that 
the temperature changes following the ojicra 
tion were of more clinical value than the 
operation for spastic paralysis One of ns 
(Adson,j) discovered thatitwascasy toover 
look rami in attempting to section them and 
proposed and earned out complete removal of 
the second, third, and fourth lumbar ganglia 
without complication thus removing the 
lumbar sympathetic trunk and vntertupting 
all of the f,ray raim below the first lumbar 
ganglion It is true that the efferent sympa 
thetic outflow does not enter the lumbar 
sympathetic ganglia below the second lumbar 
ganglion, but it is wiser rather (o do more than 
IS necessary than not to do enough, when an 
attempt is made to paralvac the vasomotor 
control of the arteries of the low er extremities 
Sympathetic lumbar ganglionectomy and 
trunk resection not only produced immediate 
increase in surface temperature of the lower 
extremities but maintained the incrcise of 
surface temperature This has btcn venhed 
by repeated examination of patients over a 
period of more thin 4 > ears after operation 
UTien these phenomena became established 
\dson and Brown (i) applied the procedure in 
the treatment of Ray naud s di<iease and found 
it to be successful The results were verified 
by Diez Davis and Kanavcl Fullon KojJe 
and others Thereafter, cases of allied vaso 
spastic disorders such as thromboangiitis 
obliterans wnlh spasm of the collateral vessels. 
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scleroderma of vasospastic origin, and chronic 
arthritis with similar vasomotor disturbances, 
were treated by the same procedure 
The treatment of vasospastic disorders of 
the upper extremities was more diflicult 
Bniening reported a cure of Ravnaud’s dis 
ease andscleroderma bv perfoTTmTig a Jowwesco 
operation, removing the stellate ganglion 
But we did not produce cure when we per 
formed the Jonnesco operation, nor did cure 
occur whin we combined the jonnesco gan 
glionectomy' and the Royle (20 2j) cervi- 
cal ramisection m the treatment of Ray naud’s 
disease It was apparent that the anterior 
approach to the cervncothoracic ganglion did 
not afford sufhatnt exposure to allow inter 
ruption of all of the efferent vasoconstrictor 
impulses Therefore oneof us (Adson, 2) car 
ried out a posienor thoracic approach which 
permuted section of the thoracic sympathetic 
trunk below the second thoriac ganglion ;n 
addition to removnng all of the second and 
first thoracic and the lower cervical sympa 
thetic ganglia This procedure completely m 
terrupted all of the efferent vasomotor im 
pulses to the upper extremities, head, and 
neck, thus producing the same satisfactory 
result previously accompUshed in the lower 
extremities 

SELECTIOV OF CASES 

In selechng patients suitable /or operation 
we have chosen only those who seek relief for 
a diseasi that is progressive, who have failed 
to respond to the accepted t> pts of treatment, 
such as removal of foci immobilization, 
massage, and exercises, and w ho present the 
vasospastic symdrome that is temporanly rc 
lieved by baking, diatherrny, and vacanes 
Thus far we have not induded the group of 
patients with arthritis due to spcafic disease, 
such as tuberculosis, gonorrhcca, or syphilis, 
nor have we included those patients who pre 
sent destructiv e anky losis It is probable that 
surgical procedures mav be indicated in some 
of these patients vs ho are suffering wnth hyper 
trophic and destructive changes, if so, the 
objects would be to relieve pain to check iht 
diatase, and to assure better results from 
arthroplasty by improving the circulation 
The patients we have chosen are those who 
complained of painful, swollen, tender joints 
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complained of cold extremities, mild acroaa prompt and complete iapwr 

nosis, exccssne perspiration, and aceraxatM s)mptoms of artintis m tie 

sjmptoms dunno storm\ weather One nf M that time did not adas 

our patients desrnheTl,^ r„ . i , . for the cODdition m the upper eilresiLw 

««^scnbed her feet and Icps «"« «c had not developed the po^tenorappread 
sajing that thex felt like dead fish, thus to the cerMcothoracic gangLa 
effecti\el> describing the cold, ciammx skin patient was sent home but returned m 

of the extremities ^ October 19 S at which time she reported that sie 

In orHpr hnifAF c t » * It * nan experienced complete cure of the arthntism her 

I , The Word coz> she said desenbed h« 

pention wc submitted all of those patients sensations from the waist down duimg the r' 
to xascular studies to determine the presence '^^rs interxenmg since operation The legs had 
or absence of \ asospasm or ohliteratixV “mfortablc throughout the whole penod with 

of fho irtpri/ta 4 14 t cicbions a pleasant sensation of warmth ShehadnotLd 

nr n^f «^scntial tO know XX hcthcf pain tenderness redness or swelling of the loinb 

not tnc main arteries or the collateral concerned although at times shehadnoticedalittle 
arteries arc patent and capable of relaxation *cndencx lo puffincss of the soft tissues e'pfcial!' 
if robbed of their xasomotor contrni Th.. .« about the ankles In her home town m northern 
determinpf? h\ > t . . . • Canada she had walked to and from work thronjb 

isls in making simultaneous readings of enemg exen a suggestion of a recurrence of the 
mouth and skin temperatures following the arthntis On the other hand throughout this enure 
administration of a foreign nrotem In period she had suffered extreme discomfort in all the 
normal nerson nr >n rsnJ’c.lT / joints in both upper eitremities The arthntis hid 

S r suticrmg from i p„AS,d ,is di^iblme sEd cnppb; 

xasopastic disoracr, the skin temperaturcoxcr courseuntilshehadbeenreducedtotbenecessitvof 

the digits x\ ill increase sex oral times more than doing all her Upewnting mth one fiiteCr She 
the increase of the mouth temperature where operation she bad gone 

yterial sclerosis or occlusixe lesions the sur ofcommuouspammthejointsoftheam hadbaii 
face temperatures of the extremities arc rarelj nerxous breakdown for which she bad been sent to 
much above the increase of the mouth temper California She had returned lo work in Febivsn 

S mcL's^ot ""r" -d“ 

mat increase of skin temperature oxer the ex elbows and hands had been constanth po^. 
tremities during the test is reproduced bx worse She stated that she had not had a gooo 
ganglionectom> and trunk resection there night ss!eepin3 monihsbecauseofcoaUnuouspau 
fore this test serves as an index and unles^ '? “PP" araw 

fh4» net. in roTv.n.,4..»»...» r 1 alwaxs had been present but had undergone acui 

the rise m temperature of the skin oeer the ejacerbalions iiiih eien stora. The 
aiglts IS two or more times greater than the motion in all the inxohed joints had become 
rise of the mouth temperature, the patient is Cid^h more marked and there had been some cob 
considered unsuitable for operation If the deformitx of the ring finger on 

fpvpr f'liU tn rolnv tlio n hand at times the joint became locked isecau- 

lexer tails to relax the arterial tension so will of jhe disease m the upper 

the operation fail because of occlusixe lesions extremities she had returned to the CUmk. with con 
or permanent changes in the arterial wall siderablejoj when the possibditj of ce^x^cotbo^acw 

sympathetic ganglionectomx had been suggest 

The patient was up and around the Clinic 

hospital and axtixe on her feet wafkingexerjwne 

without discomfort Her weight was ii* 

(51 Lilograms) and the blood pressure i J 
and S7 diastolic measured in miUimelers of me 
curx On general examination it was apjaarent t 
changes had taken place in the hand# in wbicn tn 
aitbntic proce## had progressed The hand we 
now typical of an adxanced stage of arthritis Q 
fonnans There was considerable swelling of t 


REPORT OF CASE^ 

Case i \ woman aged 34 xears a stenographer 
bad arthritis deformans of all joints of the upper and 
lower extremities of 6 xears duration The condi 
tion had resisted all forms of medical treatment 
The extremities were cold and clammx were bathed 
in sweat were mottled and cxanotic in appearance 
and exhibited marked swelling about the joints 
Changes ordinarily considered trophic were xery 
marked atrophy of the muscles thin shiny skin 
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metacarpal phalangeal and tntcrphalangeal jwnts t«lh arms and a^ut the Ion, er and inner aspects of 
S the tostets tsptciaUy of the proximal tt)» and the srapulx This slonlj disappeared She Jilso 
Sere atrophy of the intnnL muscles of the compUincd of a peculiar, continuous pain in the 
hands There isa^beginning ulnar deflection of the hands and arms which was 
hands and fingers The hands were extremely cold arthritis This was demonstrated to be erythrome 
espfcialK the^fingers and the palms were continu lalgic m character and it cleared up immediatelv 
ouslv wet with perspiration so that the patient was when the arms were raised slightly and supported a 
constantly drying them with her handkerchief A little above the level of the body This also dis 
fine film of moisture suggestive of deW almost a! appeared entirely in the course of from a to j weeks 
wavs could be observed over the palms There was B.btcral Homer’s syndrome also had developed 
cvanosis from the transverse lines down into the There was slight drooping of the eyelids and the 
fingers The hands were cold and clammy She bad pupib were small and did not dilate with cocaine 
no enp in either hand The fingers felt like useless Neurological examinations showed that no other 
appendages rather than purposeful or useful organs nervous anomalies could be detected in relation to 
The fingers, also impartedabrcast hkcorhpomalous touch pain vibration sense, and stereognosis 
sensation to the palpating hand There was a con Early after operation the patient had slight ar 
traction deformity of the ring finger on the right Ihnticpainsoccvsionally in the upper extremities, so 
hand Mhcn the hands were raised toward the chin that physical therapeutic measures were instituted 
there was considerable ulnar deflection and the but before she had left the hospital she was satisfied 
fingers dangled \\ hen the patient attempted to raise that the pains of arthritis had entirely disappeared 
the hands and spread the fingers there was coarse from all her joints She was entirely transformed in 
marked tremor She was unable to make a finn fist appearance The pinched drawn facies and the dark 
with either hand In the upper part of the arms circles under her eyes had disappeared and given 
there was evidence of loss of subcutaneous tissue place to a happy and contented expression The 
and the muscles lacked tonus She insisted that strength began to return to the bands immediately 
part of her inability to raise her arms was due to following the operation The swelling rapidly sub 
sheer muscular weakness and not to limitation occa sided and the tremor of the hands and fingers, which 
sioned within the joint Movement was decidedly formerly was so evident during attempts at move 
limited in the fingers wiiats elbows and shoulders ments of the hands lessened materially Theskmof 
and resulted m distinct pain The skm of the arms the hands and arms became dry and slightly sug 
Seemed atrophic and shiny in appearance geslive of ichthyosis but this condition soon duap 

By contrast the lower cxtcemities were now peared 
shapelyandutm withabundantsubcutaneousiissuc The sweaiing mechanism was disturbed It was 
Their appearance did not suggest arthnus in the anomalous in distribution sweat was almost entirely 
least 1 here was no pain on movement Uithshocs lacking over the extremities and rather marked in 
on the patient could walk on either her heels or her Quantity over the chest abdomen and back Slilh 
toes There was bilateral pes planus Slight grat the administration of pilocarpine hydrochloride 
ing in the knees and the left ankle remained how however sweating could be induced over most of the 
ever it was not accompanied by pa\n ThetoenaiU body 

appeared normal the feet were warm and dry and There was sinking elevation of the temperature of 
the skin was normal in appearance and texture It thehands The changes in temperature of the hands 
was difficult to believe that she had ever had any following cervicolboracic symjiatliielic janghonce 
arthritis in the legs (omy wereafmost identical with those observed pre 

In Mew of the satisfactory results obtained from viously in thefect foUowinglumbar sympathetic can 
bilateral lumbar ganphonectomy we felt justified in Rhonecto-iy The increase m the tcmpeiature of the 
adv ismg a similar procedure for the upper cxtreim feet has been fully sustained over a period of neath a 
tics Ihlateral cervicothoracic ganglionectomy was years The increased temperature m the fincers vvas 
perloTtned November ry iojS At this time the accompanied hy alteration m capillancs as reflected 
tower cervical and the first and second thoracic m those seen in the nailfolds 1 here the camllancs 
svmpathetic ganglia alonj, with the mtcrvening were easUy visualized owing to excellent transpar 

'»<r o' «,o slm Thty bad sb«,p maiBit, “Sd a 
through the dorsal mediastinal approach Thco^r rapid flow of blood without stasis^ The^ collecting 
auon^hi! b«n de.cbtd ,n prtMous papm (i6 Moults .Iso, tould be cltstl, visual, .ed ' 

ImuirioleU lolloviusvieopemiou ftcpsl.ent s v Jt'kK'inen'df aid” remisi“l'o7ei™‘Vor te° 
hands became dry and vv am, and presented a nor eiamination before returnine to her home At this 

X;M,'rl.e“'o5'oll™fri° “rhll'.rS' l>et."en‘.bel’h™l7r 

hlj due to opcrativ e trauma to the mtereostalncxats was severe enouch at^tbr T 

11, penes, he., a developed over ,he ro.rr ..pec,. „1 m,n,m ^.'"c^.fnsfdoM orcod”m" “ 
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comhfion 'i*'A ’ developed, a marked vasomotor disturbance and profj t 

conaition oi moisture of Inc nasal mucous mem — - » j lt .1 

bnines which has been seen on several occasions lol possibly rontnbuting to the 

lowing this operation It proved to be of little ifanv, sp-^sm and atrophj 0/ the muscles witii tie 
consequence There was also a return of slight nain resultant deformities (17, 18) 
of an arthritic nature in both nnsts and in the right 

elbow and the shoulder She could move her arms Case 2 \ girl aged 16 jeats the daughtnofi 
rather ire«j comb her hair, and wash her ears a Creek sheep herder who lives in the mountsas tf 
pn\ liege that had been denied her for several jears Utah was well until 26 months before she 

She said that her wrists ‘locked ' occasional]} and 


that some tremor persisted which made her some 
w hat awkward in the use 0/ her hands 
On the patient s return at the end of March the 
arms and hands appeared much improved There 
was much better muscular tonus in the upper parts 
of the arms and Jess xeastmg of the intrinsic muscles 
of the hands The hands and fingers had lost their 
swellingand were more shapelj The ulnar deflection 
of the fingers had almost disappeared but it was 
stiJ] noticeable especulJv when she spread herfingen 
and raised her arms Distinct hut greativ dimin 
ished tremor w as also present in the performance of 
this act The hands w^re soft perfectlj dr), and 
very warm There were no sore places in any joints 
from the wrists down The nails (marked with silver 
nitrate at the margin of the fold at the tune of the 
operation) were more healthv in appearance with 
less ndging and fewer indentations 1 he new part of 
the nail wasentirel> normal m appearance 
Naturall} we were interested m the roentgeno 
graphic disclosures but they <howed little of inter 
est The roentgenographic report of the erammation 
oINoveinber IS 1928 stated that there was marked 

atrophyofthehanas wathdestructivechangesiothe — e. 

radiocarpal and carpal joints and various joints of and from 68 to So diastoLe The puberate 


the Clinic Then, for no known reason pain ip- 
peared in the feet on walking The pain was into 
mitlent, but never faded to return each (fiv.acd 
became progressiv ely worse \\ ithjn the next nocth 
her knees also, began to ache About 14 monllis 
after the onset her hips became affected similath 
and her feet began to swell Ifer back hid not 
ached etcept low in the sacral region She had not 
been able to walk a step for 6 months poor to ad 
mission, partly because of pain and partly becai'e 
of Weakness in the legs The pim was woise on 
motion , , , 

The patient was brought into the Clime buuiiitt 
m a wheel chair She weighed 8g pounds (w f hJo- 
grams) whereas her normal weight had beta 1 14 
pounds (51 8 kdograms) Her height was < f« 
2 inches She was pale emaciated and eaUrel' m 
capable of walling or standing 'Ihe tonus 
been removed prevaouslv small tags remiiaed w 
cept for a slight svstolic apical onnaw w!^ 
tion of the heart gave negative results The blow 
pressure in millimeters ol mercurv wa» IJ5 svsisuc 
and 80 diastolic when she was esaimti« it ue 
CLnic Detenninalion of blood pressure tateocK^f 
her stay in hospital rangrf from 118 to itt 


the bands The final etaminatioo March 18 1929 
showed pen articular artbntia of the hands and 


beats each minute and the temperature 99 
There was marked atrophy of the “ 


wnsts contraction deformitj of the fingers and legs Ueaknesa of flexors and eitenson ol bod* 
some atrophy of the nght elbow and shoulder joints was extreme, but it was moremaiktdin tw *el S 
The bony changes throughout were extremely slight The extensors of the anile were tsceediago w 
and the roentgenologist on companng the tno senes SvreUiag 0/ both feet and both ankles 
stated that he could not see any essential difference and swelling of the knees was moderate i nere 
between the first and last senes moderate bilateral labpes equinovalgv-s watc ^ . 

At the time of dismissal of the patient Apnlp.the valgus and spasms of both psoas 
general ejramination not reveal anything new kyphosis was mark^ left hrp 

The Horner s syndrome persisted but (be pupils di ’ ' 

lated markedly and promptly when atropine o 0022 
grams (1/30 grain) was administered She weighed 
16 pounds (7 kilograms) more than on the first ad 
mission The blood pressure wa» entireU normal m 
all extremities There w as still a shghtly painful area 
over portions of the nght scapula She later reported 
by letter that she continued to improve and was 
gradually being refiev ed of her shoulder pjm 


COitAlLM 

The results observed in the case reported 
here following sj-mpathetic g-angboueciomj, 
reveal the fact that m certain types of ar 
thritis the sympathetic nervous system of 
the extremities is hyperactive produang 


hypnosis was mari-eu auu luxic -0= . 

torso to the nght flexor deformity of the left “ P 
and arthritis affecting the sacto-vUac joints 
flexes of the ankles and knees were byp«rat“ 
The ngid flat feet could be moved o’*!', , 
greatest difficultv and they were swollen 
ilammv and bathed with perspiration 

The clinical diagnosis was chrome i^fctmu. « 
thntiv TrefeiabU perhaps the condition 
have been diagnosed as chronic pen articular artm 

ns and at the same time the evidence of 
disturbance m the lower extremities might Wve bee 
emphasized tvidence of focal infection rould 
be found in the nasophannx sinuses teeth fr ^ 

vis Thesmall tonsillar tags have been left mria 

but of course they should be removed later Koe 

genographic examination revealed hvpeitioptnc 
tbntis of the sacro iliac joints and lower lumfs 
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\erlebrs There was some bony atroph> jn the 
right knee Because of the extreme atrophy and 
weakness a neurological examination was requested 
This examination was considered clinically negative 
except for atrophy of the muscles and w-eakness as 
a result of the patient’s sta> in bed The movements 
of the patients limbs when sitting or Ijing were 
relativel> good On standing howexer she could 
not extend her thighs on account of spasm of the 
muscles, and she was afraid to bear her weight 
because of pain 

The patient was placed in hospital and physio 
therapy was instituted This has been continued, 
except for a week or to days immediately following 
operation On March 30 igsq both hips were 
brought down to full extension and Buck’s extension 
appbed by an orthopedic surgeon On April aa iqag, 
bilateral lumbar sympathetic ganghonectomy was 
performed The second, third, and fourth lumbar 
sympathetic ganglia, with the intervening trunks 
were removed from both sides without difllculty 
The patient s feet, previously cold and sweaty were 
warm and dry when she left the operating table and 
a good prognosis was given 
Recovery was uneventful The course throughout 
has been entirely afebrile The feet remained warm 
and dry and des oid of any suggestion of pam Dur 
ing the first 3 weeks following the operation the 
patient improved constantly, the swelling disap 

E eared, and she could move her ankles knees and 
ips freely, without pain The extremities were al 
ways comfortably warm and dry She did not expc 
nence pam in the feet ankles, knees, or hips but 
complained of pain in the muscles of the thighs 
This she said was not the same pain she had before 
the operation but was more like tbe stiffness and 
soreness she had experienced at times after plaxing 
ball or jumping tope before she was sick It is a 
peculiar muscle pain which we have seen m all cases 
of arthritis when tbe patient resumes muscular 
activity 

The patient walked around the bed bolding to 
ilssides 3 weeks after the operation Twoorjdays 
later she walked with the aid of two canes and 
after another day or so with one cane Within $ 
weeks after the operation she took a few steps 
without any assistance whatsoever Now 6 weeks 
since operation was performed she can walk unas 
sisted a distance of 100 feet or more without 
expenencing pain of any kind 

The vasomotor mdex for the finger before opera 
lion was t 2 and for the toe 5 3 The elimination 
of heat m the left fool was measured before and 
after operation Before the sy mpathetic ganghonec 
lomy the amount of heat imparled to the water w 
which the foot was immersed was 031 calone each 
minute for each square inch of surface of the foot 
hollowing the operation it increased to a 8 and the 
fwt was sUll warm when it was removed from 
the bath at the end of 33 minutes The surface 
temperature of the feet before operation ranged 
from J3 to 2j degrees centigrade since the operation. 


the lemperxUire has been about 32 degrees cenfi 

patient, like the patient m Case i, has made 
favorable progress She has shown her ability to 
walk with two canes then with one cane and finally 
without assistance She aUo has demonstrated tbe 
Auibility of her ankles, knees, and hips The lower 
extremities are pink, warm, and dry She claims 
that her joints are entirely free from pam and have 
been since the day of the operation The atrophy 
and weakness of tbe muscles, however, still is sink 
mg A report 4 months after the operation stated 
that she could dance and could walk a distance of 
two squares (18) 

Case 3 A woman, aged44years,came to the Clinic 
November 7 1928 complaining of painful swollen 
joints, involving the feet ankles knees, fingers, 
hands WTists and shoulders, which had begun ii 
monthly previously She had had dilatation and 
curettage in December 1927, foUowmg which the 
symptoms apparently began to develop There were 
associated marked weakness and septic fever The 
left lower extremity, especially the knee became in 
solved first and m July, 192S, the right lower ex 
tremity also became involv ed causing tbe patient to 
be bedridden for tbe 3 months previous to registra 
lion She had bad tonsillectomy and extraction of a 
tooth in September 1928, after which apparently her 
hand began to be aSected \V hen the patient was ad 
muted to the Clinic, she had difluse infectious chronic 
polprthntis and was running a septic temperature 
daily of I to 2 degrees F 

On examination tbe patient was found to be bed 
ridden Tbe skin over the extremities was pale, soft, 
flabby, cold and wet, there was markea swelling 
about tbe jomts without apparent effusion the feet 
were somewhat cedematous The systolic blood 
pressure was 98 and the diastolic was 80 measured in 
miUiiuelers of mercury , the pulse rate was 132 and 
the temperature was roo 2 degrees F Urinalysis was 
negative The himoglobin was 36 per cent the 
erythrocytes numbered 2570000, and the leuco 
cytes 4 600 Tbe W assermann reaction of the blood 
was negative Gastric examination showed total 
acidity of 22, but no free hydrochloric acid The 
tonsils had been removed, there were some irregu 
lanties in the septum, the ears were norma] Roent 
genograms of the extremities did not reveal bony 
change in the joints, the process apparently was 
pen articular involvement of the soft tissues Pelvic 
examination gave evidence of acute cervicitis with 
endometritis In view of the history of infection and 
the septic temperature it was suggested that steps 
oe^Vea to remov e the foci and consequently ortho- 
ptic measures and physiotherapy were instituted 
This trtatrnent was earned on for a penod of approx 
J^Wy lyi months Dunng this penod repeated 
blood trawfusions were given and more or less con 
Unuous physiotherapy consisting of the apphcation 
M heat and gentle massage For a certain penod, 
rosts were applied to the lower extremities with the 
wea of tmmobiluing the joints, also, xinc chloride 
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was applied to the ccr\ix and utennc canal all of 
which afforded little, it an\ , relief, low grade septic 
temperature continued 

Because of the %aso«pastic phenomena \ascular 
studies were carried out with the result that the in 
dex was found to be vcr> high and in \iew of eipen 
ence in the treatment of poll arthritis of a similar 
tjpe bilateral ccr\icothoracic ganglioneclomv bs 
the postenor approach was performed Ma> ag 19*9 
at which time the thoracic trunks were resected and 
the second first and lower s^mpathellc ganglia 
were removed Immediatel> after operation the 
skin over the hands and arms became warm and 
dr> the patient was relieved of pam and the fane 
tion of the fingers hands and arms began to im 
prove It was not long before the muscular spasm 
disappeared and the patient was able to move her 
elbows and to lift her arms above her head The 
progress was more or less phenomenal because the 
patient had failed to respond to the usual t>pes of 
treatment and because the fever which bad con 
tinued until the operation subsided complctel) 
within 10 da)S following ganglionectom) She was 
dismissed 44 da>s after operation to recuperate at 
home and to return later for lumbar sjmpathetic 
ganglionectom> 

COililEST 


Thjs patient, liLe those m Cases 1 and 2, 
represented a s\ndrome of chronic poI>ar 
thritis of the pen articular tjpe with \aso 
spastic phenomena tvhich failed to respond to 
the usual medical treatment but tvhich im 
mediately began to show marked improve 
ment following the improved circulation re 
suiting from sympathetic ganglionectomy 
The unusual feature in this case was that 
symptoms followed a history of infection and 
that a septic temperature continued after the 
foci were removed '\pparentlv the tempera 
ture was influenced by some local process in 
volvnng the upper extremities which subsided 
following the change in circulation The 
swelling about the joints had begun to subside 
gradually and I believe it will slowlv dis 
appear and that a satisfactory recovery will 
result Further detail in this case will be 
reported when the patient returns in 3 or 4 
months for operation on the low er extremities 


Case 4 A man aged i6 jears registered at the 
Ctoc Apnl -5 19 9 II,. «rl, 1* hid ten u» 
iventiul erapt fo' pneumomi it the ign of 3 o 
J V, .eats In >9,7 "t"! *''' P""'"" 'J 
* ^ for no Inown reason acute pain with 

"5” . .nd sSnEde-. eloped .n the left anUe The 
redness and s S ^ ^ disappeared 

r„frs"p™e ■» 


weather and was sufficient!) senous to mlerfm 
with walking The pain and swelling cootmutd to 
return at frequent and irregular mtenals until 19 j 
when the right knee became similarh affected, i_d 
in 1936 when the right wrist became affected Fol 
lowing operation on the nght knee perforaedm 
Januan 19 S the nght ankle left knee andrM 
wnst became acutelv involved and the hmph nodes 
in the groin began to enlarge and to show signs oi as 
acute inflammatorj process The history from 1917 
to 192S was one of recumng attacks of an acute Ico 
of arthntis affecting the knees wnsb and anUes 
Treatment had been very extensive indudio re- 
moval of infected teeth and ton'll baking hot ap- 
plications intravenous injections of p-phoid vacant 
intramuscular injections of milk autogenous vac 
cines prepared from cultures from an ingumal lnEfn 
node diet casts and massage all of which oidnola 
anv wav stem the on« ard progress of the di>M e 
The patient was ansmic and emanated rt 
was King in bed on his back inth ^th hi^ acd 
knees an flexion Pupils reacted nonnallj tobgh 
aciommodatiOD The tonsils had . 

removed and the teeth showed some ca ws x n 
dentures The thorax and 
normal The left ankle was .1 

was limited, the nght anUe appeared to be nomal 
and mouon was good There was P 
ular snelhaj, around the knees . 

at an angle of 115 A'S"” 
practicall) fixed “d the left showedlmU ^^^ 


'»u>«vivuv V, -ip was aennueir lii***— — - 
.IS held in a Beted position the nght lap “ 
. pofUon of the P'®**,”’ ^ 


.fleeted The lumbar poruon oi 
bowed lordosis with tenderness but ^ 
nent The right handshowedmatkedpen arti^ar 
wig of the wnst and shght 
,f the ntht elbovr The hemoglobin was 7 * 

.r> theories numbered 4 «,ooo ®®Vuecoc)t^ 
,100 The blood pressures 
■vstolic and go diastolic measured in 
nemiTv The \\a 'ermann reaction 
vas negative Roentgenopams of ^nce 

wo partially erupted molars but 
,f infection was not found Roemgen 8 
evealed a destructive type of iknw 

v.thatrophy also fapila 

ind arthritis with atrophv of .-eunl 

.nd the right wrist and elbow 
'xamination of the thorax was 0^5*^ , Ifft 

notor index of the left great toe " 2* 5 of 

econd toe 7 » 'he right great toe 5 9 
he nght second toe 6 J . , . . „ „mneaiucls 

Inasmuch as the patient had had revumng at ^ 
.f arthntis with deformity and pjn^prac 

nany of the joints for la vests and had p 
icallv the whole gamut of 
jthntis w Uhout aPP«^'®hle decrease m ^ 

f the process it was felt that 
bould be earned out as soon as , 

luently after a thorough of th« , 

mef penod of medical treatment bilatera 
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thetic ganghonectom) and trunk rcsecUon xvcre 
peifoiraed June 3, igjg ImtncdntcH 
operation, the feet became "arm and dr> and they 
could be moved without pain Slight pain continu^ 
in the knees and hips but tins KraduaU> disappeared 
and on the ninth da> the patient was able to be «p 
in a wheel chair although he complained of consider 
able pain in the muscles of the thighs however, the 
pam was diSerent iiom the loimet aithiiUc patn 
Recovery was slow because of a slight infection 
in the wound but on the thirty sixth day after 
operation he was able to get on hi» feet The joints 
were not painful, but he complained of pain in 
the muscles and tendons Occasionally he cipe 
nenced arthritic pain m the hips and knees before 
storms Ganglionectomy was OifTicult and progno 
sis questionable because of the osteo arthritic 
process which had developed within the hip joints 

COMMENT 

No doubt this case falls in the group of 
chronic polj arthritis of the pen arlicuhr t> pe 
but apparently the process had lasted so long 
and w as so sev ere that destruction and h> per 
trophic changes had occurred m the hips 
which may never respond to improved circu 
lalion However since so rnany i>at)cnU are 
seen who manifest osteo arthritic changes 
preceded b> thisvascularphcnomciion wcfelt 
justihed in submitting the patient to surgical 
procedure for it may prove of value in assist 
mg the end results of arthroplasty because 
of the improved circulation which has dcvcl 
oped following ganglioncctomj Definite con 
elusions cannot be drawn m this case but as 
time goes on it will be possible to judge 
w hether or not surgical procedure is indicated 
in. cases of this type 

Case 5 t woman aged *i years wa!> admitied 
to the clinic Julv igiS giving a historv of chronic 
l>ol\ arthritis of 4'j \cars duration The onset 
had followed acute abdominal cramps chills fever 
nausca gcneralixed pain in all joints and swelling 
iw the left knee U was thouRbl Ibvl she had amte 
appcndiiius but becau e of some dyspnera the 
heart was believed to be aflecteil and therefore 
vhe "as advised not to have appendcctomv The 
abdominal svmptoms soon disappeared but the 
pain in the knee continued and during the next 
vear other joints were aflccted 'Xpproximatelv 
j vears Ivelote admission lonsillectom) had been 
jicrlormed following which she had a stormy 
convalescence and had been in bed more or less 
ever since ^he also gave a hisiorv of attacks ot 
dvspncea fainting and slabbing pains over the 
heart which radiated to the shoulders and arms 


Examination gave evidence that the patient had 
cystitis, and the previous abdominal pains t||erc 
attributed to this rather than to the appendix The 
patient was bedridden and the hip, knee, ^^d 
ankle joints were swollen painful and immobile 
She immediately was placed under the usual treat 
ment for infectious arthritis which included mas 
sage and heat bv various electrical appliances Lx 
aminations of the urine and blood were negative 
The Wassermann reaction of the blood was negative 
the basal metabolic rate was minus 4, the function of 
the kidney was normal A small cervical polyp was 
found assocuted with slight cervicitis for which 
treatment was given Roentgenograms of the thorax 
and of the thoracic portion of the spinal column were 
negative there was some blurring of the articular 
margin of both hip joints but otherwise the joints 
were normal Electrocardiographic examination re 
vcaled sinus tachycardia Again the patient was 
pbced under the usual treatment for 11 months 
\t first bnsemenl forc 6 for arthritis of the hips 
was appbed with casts m the hope of straighten 
mg the defonnitv Physiotherapy was mstituled 
The cervical polyp was removed The patient re 
mained more or less an invalid 
\ ascular studies w ere made which gav e an index of 
4 2 on the right great toe and 3 S on the left great 
toe with 3D index of 2 6 on the right index finger, 
all of which suggested a vasomotor phenomenon 
even though the sDn was not as moist or as cold as is 
usual ID cases of ihi» type The arthritic process w as 
more or less limited to the lower eTtremities, with 
cessation of activity in the upper extremities 
\stasia abasia was unquestionably present, but 
even with this functional element the patient had 
been confined to hti bed for 3H years without xny 
apparent improvement, and anything that might 
oOcr rebel was indicated Bilateral lumbar sympa 
thttic gangboDectomy and trunk resection was per 
formed June 18 1929 with astonishing results fhe 
pain in the feel ankles and knees subsided immedi 
aielv the skin became warm and dry and wiihm 3 
moDlhs the patient with the aid of additional 
massage and passive motion was able to move the 
ankles and toes in full range of motion and could 
flex the knees to an angle of 45 degrees At first she 
was able to wnlk with assistance now she is able to 
walk so steps without assistance There is still con 
sul^ble limitation of motion in the hip associated 
with pain so that arthroplasty mav be necessarv 
Time alone can tell the degree of improvement that 
will be obtained It is doubtful if as much will be 
a^mpUshed as in the true pen articular types m 
Ihcearlv stages vnthout osteo arthritic changes 

® woman aged 34 years registered at 
the Uinic June 24 1929 complaining of chrome 
^Ivarthntis of 10 years duration After an epi 
k !f u influenza she her mother and a brother 
lud had arthritis the brother recovered i year after 
, * '•be tnolher s disca'^e continued until 

death The patient s arthritis appeared to increase 
lor 2 or 3 years and then remained stationary for a 
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fime, acain it intreascd in severitj, and continued 
so for 3 or 4 jcars prc\ious to her corning to the 
Clinic ith the arthritis, unconscious attacks dc 
veloped beginning with chilliness and numbness 
FoUowing these attacks she noticed tbit the e\ 
tremities were c\anotic and her head acbctl seaercl} 

The last few attacks had been associated with 
jerking scnsilions, suggestive of a contnilsivesrumv 
The patient had bilateral bunions and the toes 
were deflected laterally under the other lots, with 
marked callous formation The anUe joints were 
snoUen and painful, and there was 50 per cent 
limitation of motion The right knee was mobJe but 
tender and the left knee was swollen wnh slight 
limitation of motion The hips and spinal column 
were apparentlv free from involvement There was 
tenderness over the right shouder, but no limiialion 
of motion, motion of the left shoulder was limited to 
75 per cent There was slight flccion deformitj m 
the left elbow with 1 5 per rent limitation of motion 
and some tenderness The right wrist w as inaslightl> 
ficed position and the left wrist motion was limited 
to 50 per cent The fingers of the kft hand t»cre not 
deformed, but motion was limited so that they could 
not be Acted sulTicientb to make a fist the fingers of 
the right hand had both deformit) and fixation The 
patient complained mostl> of the feet ankles and 
knees since the) interfered with her activity sbe 
was able to walk in a hobbling sort of fashion but 
was unable to cbmb stairs and was constant!) 
troubled with pain and tenderness The ton$i)> bad 
been removed The urine was normal the blood was 
normal except for slight animia the hxmoglobin 
being 64 per cent the eo throev tes numbered 
3^90 900 and the leucoc) t) cs 6 loc TheUasser 
mann reaction of the blood was negative Roent 
genograms of the spinal column were negative Cul 
turcs were made from the terv ix and C ram negative 
bacilli and a few streptococci iwere found but there 
was no evidence of cervical erosion or endometritis 
TheS)stalic blood pressure was J20 and the diastolic 
So measured in millimeters of mercur) the tempera 
ture was gS degrees F and the pulse rate was 55 
There was a history of chronic deafness on the left 

side the result of previous infection a roentgeno rarrespunse lu juiiciiv;u ** ••■v .jjjj 

Q of the left mastoid showed cloudiness Roent vascularresponseinajoinlladcDC^^tit s 


left foot were also operated on The patient 1 coa 
valescence was rather stormy because of lie 
development of postoperative ileus but this finally 
adjusted itself, and recover) wassatis/affei) Tie 
pain had practically disappeared in the f«t 
ankles and knees by the time the pabent nas dis- 
mixed from observation which was appronnutd^ 
8 Weeks from the time of operation Sbe rai sWe !o 
walk much more freel) and could walk upstairs 
which she had not been able to do for several) tan 

COIIUENT 

Turther lime must elapse before this pa 
ticnt obtains maximal improvement 
accurate prognosis nttb regard toresaluis 
joints with marked osteo arthritic ptoabSti 
cannot be given, but we are impressed mlh 
the fact that if these patients are operated on 
earlier m the course of the disease, it is like!' 
that the osteo arthritic processes ioa> be fo" 
stalled, and, therefore, there is justification 
for operating in «omc of these border hnec3'« 

SPUUAKk 

fn summarizing the fundamental facton 
that produce chronic arthritis, we quote {torn 
IJankart s recent article 

"During fife the joints are not pa>snt 
pieces of mechanism but living structures 
wluch react to u^e like other Imng tissu* 
Lv erj functional u»e of a joint is Jn a sense an 
mjur> that is, fnclion and pressure tendw 
wear awaj the opposed articular suriat^ 
This normal wear and tear is at once ma ^ 
good bj increased blood suppl) and nutnti 
which ahv aj s accompanies function in 
tissues hence the balance between wear a 
repair is dependent upon an adequate . 
lar response to function If for an> reason 


gram 01 me leu masioia snoweu ciouuiarss nueni \ascuiar response m a — 

genogram of the thorax was negative (hat of the process of repair is not equal to tW e 


elbows showed periarticular arthritis that ol Ihc minHx marie iiTvon it the lOint Simply begins w 
hands destructive arthritis of the phalangeal joints becomes worn 

with deformity and calcareous spurs andthatolthe ^e^r out and ibt 

lower extremities periarticular arthritij. of the ' 
ankles and knees A diagnosis was made of pro 
gressive deforming arthritis with destructive 
changes associated with vasomotor disturbances 
and an increased vascular index 

Because of the long history and the thorough tnal 

of phjsiotherap) and orthopedic measures without - - , 

much improvement the paUent was advised to have periphery where the blood supply • 
bilateral s>mpathetic ganglionecfom) mtb post abundant , 

ponement of the operation for the upper extremi^ ““ rharactenstiC features of 05tw 

The operation was performed July 23 1929 The iQUS the cftaracter , , -tmpby. 

bunion on the nght foot and the hammer toe on the arthritis are degeneration leading t 


away where the friction and pressure a 
greatest But the products of . j, 

act as irritants to living tissues, so 
addition to degeneration in the center 
joint there is also irritation, which 
Itself evident m hypertrophic changes^^ 
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erosion, and eventual disappearance ol the 
cartilage m the center of the joint, and h>per 
trophy leading to the formation of osteophytis 
at the periphery ” 

Bankart 's opinions, n hich are held bj man> 
observers, offer a practical explanation of the 
chrome arthritic process Thus it is fair to 
assume that these chronic arthritic processes 
occurnng m young persons mth pliable 
arteries arc due to arculatorj disturbance of 
the vasospastic tj-pe and that we are justified 
m performing sympathetic ganglioncctomy 
and trunk resection when the simpler methods 
fail It IS likewise important that the surgical 
procedure should be instituted earl) in the 
course of the disease, before bony changes 
have taken place, in order to obtain the maxi 
mal result from operation 
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DISCUSSION 

Dr Lewis j Pollock Chicago We have seen 
that in certain carefully selected cases sjmpathec 
tomy has been followed by a gratifving amelioration 
of the sultenng of patients afflicted nuh poly 
arthntis A (en questions present themselves to me 
I Uh) has the number of such cases been so 
small? 

7 What are the pathognomonic signs indicating 
cases suitable for this optralivc procedure? 

3 Docs the therapeutic result really mean that 
this type ol poKaiVhnlis is due to the disturbance 
m circulation or is not the disturbance in circulation 
due to the arthntis? 

Although forgotten by most of our confrtres the 
neurologist still remembers that m 1835 John Hunter 
first called attention to disproportionate weakness 
and atrophy of the muscles which occur as the result 
ol some lesions of joints These early observations 
were confirmed by a series of studies by Gossclin in 
i 8$9 by A Olhvaer in i86g and by L fort in 1872 
and 1876 In 1872 \ oltat presented m his inaugural 
thesis a diucal and cxpenmenti! studv and a 
detailed history of this reflex nervous disturbance 
Charcot, m 18S3 m a study of the atrophies 
following lesions of the joints showed that the 
atrophied muscles present a mere diminution of 
electncal cxatabililv He showed that there is no 
necessary relation between the mtenuty of the joint 
affections and that of the paralysis and atrophy 
Months iray elapse w iih the Umb suU useless w hcicas 
the arthntis has for a long time only been manifested 
by a slight thickening of the pen articular tissues if 
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»ime, afcam it increased in severitj, and continued 
so for 3 or 4 years previous to her coming to the 
Clinic \\ith the arthritis unconscious attacks de 
veloped beginning with chilliness and numbness 
Following these attacks she noticed that the ex 
tremities were cjanotic and her head ached severely 
The last few attacks had been assoaateil with 
jerking sensations suggeativ e of a convulsive seizure 
The patient had bilateral bunions and the toes 
were deflected laterally under the other toes, with 
marked callous formation The ankle joints were 
svrolJen and painful and there nas 50 per cent 
limitation of motion The right knee was mobde but 
tender and the left knee was swollen with slight 
limitation of motion The hips and spinal column 
were apparently free from involvement There was 
tenderness over the right shouder but nohmilalion 
of motion motion of the left shoulder was bmiled to 
75 per cent There was slight flexion deformit) m 
the left elbow with 15 per cent limitation of motion 
and some tenderness The right wrist wasinaslighlly 
fived position and the left wrist motion was limited 
to so per cent The fingers of the left hand were not 
deformed but motion was limited $0 that they could 
not be flexed sufliciently tomakeafist thefingersof 
the right hand had both deformity and fixation The 
patient complained mostly of the feet ankles and 
knees since they interfered with her activity she 
was able to walk m a hobbling sort of fashion but 
was unable to climb stairs and was constantly 
troubled with pain and tenderness The tonsils had 
been reicov ed The urine w as normal the blood was 
normal except for slight anxmia the hxmogfobin 
being 64 per cent the erythrocytes numbered 
3S90000 and the leucocj tyes 6200 The W asset 
mann reaction of the blood was negative Roent 
genograms of the spinal column were negative Cul 
Cures were made from thecenurand Oram negative 
bacilli and a few streptococci were- found but there 
was no evidence of cervical erosion or endometritis 
rhesystolicbloodpressure was 120 and ihediastohc 
80 measured in railbnicters of mercurv the tempera 
ture was 98 degrees F and the pulse rate was 83 
There was a history of chronic deafness on the left 
side the result of previous infection a roenigeno 
gram of the left mastoid showed cloudiness Roent 
genogram of the thorax was negative that of the 
elbows showed pen articular arthritis that of the 
hands destructive arthritis oi the phalangeal joints 
with deformity and calcareous spurs and that of the 
lower extremities pen articular artbnlis of the 
ankles and knees A diagnosis was made of pro 
gressivc deforming arthritis with destructive 
changes assoaaCed with vasotnetor disturbances 
and an increased vascular index 
Because of the long history and the thoiougb trial 
of physiotherapy and orthopedic measures without 
much improvement the patient was advised to have 
bilateral sympathetic gangbonectomy with post 
ponement of the operation for the upper extremities 
The operaUon was performed July 23 1929 The 
bunion on the right foot and the hammer toe on the 


left foot were also operated on The patient s con 
vafescence was rather stormy because of tlf 
development of postoperative ileus but this Wv 
adjusted itself, and recovery was satisfactorj The 
pain had practically disappeared la the feil 
ankles and knees by the time the patieat was dis 
missed from observation which was approxuMith 
3 weeks from the time of operation She was able to 
walk much more freely and could walk upstau' 
which she had not been able to do for several years 


rO iflFF ST 

Further time must elapse before tlus pa 
tient obtains maximal improvement 
accurate prognosis with regard to result m 
joints with marked osteo arthritic proceyfs 
cannot be given, but we are impressed mm 
the fact that if these patients are operated on 
earlier in the course of the disease, it is likeh 
that the osteo arthntic processes may be ‘0 1 
stalled, and, therefore, there is justificaticD 
foroperaf ing in some of these border line esses 


SUMMARY 

In summarizing (he fundamental lacton 
that produce chronic arthritis, we quote ffon 
Bankart’s recent article 

“During life the joints are not passive 
pieces 0/ mechanism but living structures 
whiih react to use like other living tissues 
Ev ery functional use of a joint is m a sense sn 
injury , that is, fnction and pressure tens 0 
wear away the opposed articular surface 
Thi< normal wear and tear is at once ina e 
good by increased blood supply and nutn 'O 
w hich alw ay s accompanies function in no 
lissuei, hence the balance between wear an 
repair is dependent upon an adequate 
lar response to function If for any , , 
vascular response in a joint is deficient so 
the process of repair is not equal to 
mands made upon it , the joint simply begins i 
wear out and the cartilage becomes 
away where the friction and pressure 
greatest But the products of 
act as irritants to living tissues, ..lj 
addition to degeneration in the cente 
joint there is also irritation, which 
Itself evident m hypertrophic changes 
periphery where the blood supply 
abundant , 

“Thus the characteristic features of os 
arthntis are degeneration leading to a y ' 
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artenes ate due to circulatorj disturbance Ol ,, Mem ResultofbilateraUympatheticeanRlionectomy 
the \as05pastic type and that ue are justified and ramisectomy for ^of^rthntis of the flower 


erosion, and eventual disappearance of the 
cartilage in the center of the joint, and hjper 
troph> leading to the formation of QSteoph> tis 
at the periphery ” 

Bankart’s opinions, which are held bj many 
observers, offer a practical explanation of the 
chronic arthritic process Thus it is fair to 
assume that these chronic arthritic processes 
occurnng in young persons nith pliable 


in performing sympathetic ganglionectomi. 
and trunk resection when the simpler methods 
fail It IS likewise important that the surgical 
procedure should be instituted carlj m the 
course of the disease, before bonj changes 
ha\e taken place, m order to obtain the maxi 
mal result from operation 
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DISCUSSION 

Dr Lewis J Poiiocx Chicigo ^\ e have seen 
that ID certain carefullv selected cases aympathec 
tomy has been follow ed b> a gratify mg amelioration 
of the sullenng of patients afllicted with poly 
arthritis A few questions present themselves to me 

t Why has the number of such cases been so 
small? 

* W hat are tbe pathognomoruc signs indicating 
cases suitable for this operative procedure? 

3 Does the therapeutic result really mean that 
this type of poly arthntis is due to the disturbance 
in circulation, or is not the disturbance in circulation 
due to the arthntis? 

Although forgotten by most of our confreres, the 
neurologist still remembers that in 1835 John Hunter 
first called attention to disproportionate weakness 
and atrophy of the muscles which occur as the result 
of some lesions of joints These early observations 
were confirmed by a senes of studies by Gossclin in 
1859 by A OUivierin 1869, andby L Fort in 1872 
and 1876 In 187* \ oltat presented in his inaugural 
thesis a dimcal and expenmental study and a 
detailed history of this reflex nervous disturbance 

Charcot in 18S3 in a study of the atrophies 
foUowmg lesions of tbe joints showed that tbe 
atrophied muscles present a mere diminution of 
electneal exatabiljtv He showed that there is no 
necessary relation between the intensity of the joint 
affections and that of the paraly sis and atrophy 
Moathsrray tlapsewilh the limb still useless whereas 
the arthntis has for a long time only been manifested 
by a slight thickening of the pen articular tissues if 
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indeed there be e\en as much as that left Notonl} 
was this atroph) and weakness of muscles noted but 
\ ulpian m i‘'S6, emphasued the neural;'ias and pain, 
the trophic disturbances of the skin hair and nails 
the secretor> di orders such as sweat the coldness 
of the limb and the cjanotic or dull pink color of 
the skin One of the reasons that this has been for 
ROtten is that such changes do not occur in all cases 
of polyarthritis but only in a very small number of 
them \ ulpian likewise found that all penpheral 
lesions including frost bite bums and more or less 
deep wounds of the limbs ma\ become a starting 
point of such phenomena Such disturbances there 
fore touseDutil sexprcssion may have an articular 
O' abarticular origin 

In the late war the distinguished French neurol 
ogists Babinski and Froment desenbed a Rroup of 
cases under the name of physiopathic reflit nervous 
disturbances The«e ca«es presented contractures 
and paretic states which occurred after traumati m 
far removed from important nerve trunks The 
lesions which produced them were verv slight and 
out of proportion to the resulting disturbance of 
function They difTcrentiated these cases from 
hysteria b> various svmptoms which included mus 
cular atrophv hvpcrexcitability of the musclcs 
hypothermia loss of vasomotor control (cyanosis 
salmon pink tint), diminution tn the amplitude of 
vascular osallations at the penpherv of a limb 
secretory isturbances and lasiK trophic dis 
orders of the bones skin hair and nails The«c 
disorders were included bv BabiosLi and Froment in 
the nosolofcical group originated b\ Hunter occur 
ring at times as the result of polvarthntis at other 
times as the result of penpheral lesions \Jthough 
the pathogeny of these conditions was lh«. subject 
of considerable controversy at a special meetiog ol 
the Paris Neurological Societv m 1016 « was con 
eluded that nervous disorders exist quite distinct 
from hysteria and which are assonated with real 
physiological disturbances of which the mechanism 
is still a matter of discussion which raav be grouped 
with the reflex disorders observed after osteo 
arthntis lesions , , . 

The meaning which Charcot and \ ulpian gave to 
the term reflex mav be gathered from the follow 
mg The favorite theorv savs Charcot wlh 
most contemporary writers appears to be this the 
articular affections reflect certain irritant impulses 
along the articular nerves to the spinal cord which 
impulses modify the trophic centers m that or^n 
whence emanate the motor nerves which regulate 
the nutrition of the muscle* 

Rut can w eexplain b\ a reflex action ill thephenom 
ena which form part of the svndrome undw dis 
cS,i<m and e.pccialh He -a.omoloi and thennal 
daordecs’ Babinski and Froment had long been 
rmmSSi inlb the impotlance of the s asomotot a^ 
dioirders in these conditions which the, 
I'l^ndicaSd a dnturbance of the .vmpatheno 
sSetn A rellea pathogen, appeam to 
HOT to elplim all He pecnl.antie. ol the sendtome 


Among the svmptoms which constituted it sumf 
sucb as vascular spasm are the direct re<dt of 1 
reflex action while others such as the hipereiati 
bility of the muscles and slowness of the coatncLon 
appear as an indirect result of the vasomotor aad 
thennal disturbances It is po«'ible that the motoi 
di turbtnces may depend either as Dared bd 
suppo ed on the state of the spinal motor centers 
or on disturbances due to svropathetic 'asoraotor 
phenomena which are ihero'elves ol refiei oma. 
\ol only do Babinski and Froment find no need to 
oppose the reflex pathogeny to the sympitheHf: 
nalhogenv but they point out that thev hamoaue 
with one another verv well the vasoconsincton 
being the result of a reflex action exercised through 
the sympathetic svstem The symptoms 01 a refiei 
character result therefore from a penphtnlirs- 
which causes disturbance m the spinal center* sM 
in the *v mpathetic sv stem simultaneoudv 

It IS interesting to find in the descnption of th^e 
cases jost such observations as Dr Ad 0= ^ 
ticed in relation to his ca*es 
affected hand or foot is cy anosed ® 

form salmon red tint the vlighte^t pres 
local ischTinia and the white spot thus produced is 

slow m disappearing Hn»the«t» detiD'teb 

ccpuble to the touch and ^“metimes ve^^ P 
nounced is associated with tht ^ aSectrd 
The difletence in temperature „c » 

hmband the sound bmb is “ 
marked cv es The microspbj groia and dimuus 
red tells the damp skin 

at times beadedwnhsytat ' , ] Kemble 

trophic changes in the nails /‘"Snefitfd bv 
the phenomena occunmg m t found 

sy mpalhectomy Babinski “"d f rom|i»^^^^^ 
that progressiv e wnpro srtenal 

therapy and Lencbe afl of ’cbiA 

sympathectomy upon 3 such cases 

showed distinct iirprovtrent . ,v,, .ks ivTCO^ 

It would appear to me therefore that the^vT 
poharthntis 4ich Dr Adson has found may^^ 

lucces fully treated bv to 

which ext-ibts fu)p«n » 

described bv Hunter S.Sar iScns ond by 
reflex disorders due to articular les ^ 

Babinski ard Froment of v 

In both instanies the J J^d.ated ihroujb 

motor and secretorv character oipalbe" 

the sv mpathetic nerv ous sv stem and 
{Smv .s loVored bv an ameliorat on d oi^^^ 
symptoms due to th’S g, pointed out 

pathological stale of ‘h^ jomt 

bv Charcot mav m contrast h ^ ^ to 

This seems to me to he more 1 E 
atinbv.te to the vascular change the n 
paihogenv of the arthritis calledonr 

hnnsel* m descnhmg some of the«e case 
an infective poharthntis .yuable cases can 

deformans The smaU "“t^her of suitab^ 
then be more readilv joints 

^ctlv similar conditions occur when tn J 
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not involved, and do not become involved after 
man> months of persistent vasomotor and thermal 
change bears out this opinion 
Dr S W Ravsov, Chicago The nerve impulses 
responsible for vasoconstriction in the leg leave the 
spinal cord along preganglionic fibers in the loner 
thoracic and upper lumbar spinal nerves These fi 
bers reach the s>mpatheUc trunk through the white 
rami and end m the lumbar and sacral s>mpalhctic 
ganglia whence the impulses are rclajcd b> post 
gangliomc fibers in the gray rami to the nerves form 
mg the lumbosacral plexus and thence to the blood 
vesselsmtheleg Removal of the second third and 
fourth lumbar sympathetic ganglia absoluteh blocks 
the V asoconstnctor impulses to the leg In the same 
way the removal of the inferior cenical and first 
two thoracic ganglia completely blocks thevasocon 
stnctor pathwajs to the arm 
If it IS true that there is a vasospastic tjpe of 
chronicarthntis ganglionectomj and trunk resection 
as practiced by Dr Adson are the logical methods 
of treatment The real question ts a clinical one Is 
there such a tjTie of arthritis’ and this is one with 
which I am not competent to deal 
But we may ask whether the vasodilation that re 
sultsfromseveringthevasoconstnctor paths may not 
by increasing the flow of blood even above normal 
favorably influence various pathological conditions 
of the extremities which are not directly due to vas 
cular spasm This would depend largelv on the 
length of time that the vessels remained dilated 
It IS generally believed bv physiologists that the 
vasodilation which results from section of the vaso 
constrictor flbers is temporary and that the blood 
vessels quickly acquire a tone of their own quitem 
dependent of the nerv ous system As an illustration 
let me quote from a paper by Dr Tower in the 
Amertcon Journal of Phvstology for 19:6 The paper 
states that the left stellate ganglion had been re 
moved in dogs ‘Immediately following the opera 
tion the blood vessels of the fore leg neck and head 
were dilated on the side of the lesion The whole 
leg felt hot and the paw pads if lightly pigmented, 
appeared flushed as compared with the pallor of the 
normal paw This condition persisted a very short 
time In several days the vessels had regained tone 
appreuablv and after 10 day s or 2 weeks there was 
usualli no detectable difference in temperature or 
color between the two fore paws while the animal 
was quiet From this lime on the blood flow through 
the two fore limbs as judged from paw temperature 
and color was equal during rest but m prolonged 
activitv orinanv condition attended bv rcSexvaso 
dilation It was greater in the normal limb while con 


versely in conditions attended by reflex vasocon 
stnction in this hmb it was less ” 

These observations support the opinion generallv 
held today that after sympathectomy the dilated 
blood vessels quickly regain their normal size, though 
they no longer take part in v asoconstrictions or v as 
odilations of nervous origin There is no evidence, 
however, that these observations of Dr Tower 
which were purely incidental and not the mam ob 
jeet of the investigation were made with great care 
nor is the method of measuring the temperature re 
corded This criticism holds for all the experimental 
work on this subject with which I am familiar The 
skin temperatures have not been accurately meas 
ured with the thermocouple and the rate of heat 
elimination has not been determined m calories 

Moreover there is some experimental work on 
record that supports the idea that the circulation 
may be speeded up for a long time after s\ mpathec 
tomy Dale and Richards found that in the dener 
valed limb of the cat tone quickly returned to the 
capiUanes while the artenoles remained dilated 
throughout the 3 months that the animals were 
kept under observation Because of the constricted 
capillanes tbe skm was pale but because of the 
dilated attenoles, the cvrculalven was rapid the 
$km temperature high, and the heat elimination 
great 

If It should prove to be true that the arterioles re 
mam dilated for many months and the circulation is 
correspondinglv speeded up in a svmpathectomucd 
limb It would be reasonable to look for benefit from 
sympathectomy in any condition that would tespotid 
favorably to an increased circulation Further 
studies are needed and these should be conducted 
with the same careful measurements of skin t*m 
perature and rate of blood flow which Dr Adson and 
his associates have used m The Mayo Clinic 

The question arises, How vital a r 61 e does the 
sympalheti*. system play and ate we ever justified m 
tarapenng with it? Dr Cannon and his students 
have answered this question by completely remov mg 
the sympathetic chain on both sides from the high 
cst cervical to the lowest sacral ganglion Such com 
pletely svmpathectomized cats have lived under 
laboratory condiUons for many months Doubtless 
such animals would yKcnmb vn the struggle ior ex 
istcnce m tbe open w here they had to fight for a liv 
mg and adapt themselv es to w ide v anations m tern 
perature But in the favorable conditions of the lab 
oratory they lived an apparently normal existence 
bverything indicates that almost any part of the 
sympathetic system can be removed without sen 
ously endangering life 
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T his stud> is limited to a consideration 
of a certain group of bone tumors con 
taming cartilage uath a vieiv to having 
them recognized as a separate class In the 
existing classification of the Registrj of Bone 
Sarcoma of the American College of Surgeons, 
four types of lesions are recognized one’ 
osteogenic sarcoma with fi\e divisions, two, 
periosteal fibrosarcoma, three, mj eloma, w hich 
IS subdivided into multiple m\e!oma and en- 
dothelial myeloma, or Ewing’s tumor, and 
four, giant cell tumor undergoing malignant 
degeneration There are many objections to 
this classification One of the most valid js 
that the term osteogenic sarcoma is used too 
broadly at present, being indicative of all 
malignant tumors denved from bone or from 
tissue destined to form bone It includes 
groups of tumors that differ as widely from 
each other as thej do from the other classes 
This IS particularly true of certain sarcomata 
containing cartilage, and still the> are throwm 
m the general group of osteogenic san-oroata 
without even being dignified as a subdivision 
It is admittedl> hard to classify tumors con 
taming cartilage, but Since benign cartilagi 
nous tumors or chondromata of bone are quite 
generally recognized, it would seem cquaUy 
feasible to recognize a class of malignant car 
tihginous tumors If turnon, are classified 
according to tissue type, we then have the 
possibility of chondrosarcoma as well as chon 
droma developing m all bones that are pre 
formed in cartilage Cbondrosarcomata have 
long been recognized as a class m the European 
literature and are still so recognized by many 
American pathologists 

Cartilage may be seen in the extracortical 
portions of osteogenic sarcomata which ossify 
by the enchondral method passing through 
the fibrous, cartilaginous, and osseous stages 
just as does the peripheral callus of a fracture 
m its metamorphosis from soft tissue mto 
bone On the other hand cartilage may com 
pnse the bulk of the sarcoma situated either 
centrally or peripherally and appear as the 

I Presented before tbe Oioical Coogresa of tbe Anencu 


chief end product of tumor differentiation 
Tumor bone may also be present which ma) 
be formed either by the enchondral metied 
or by both enchondral and fibrous methods 
WTien this is tbe case the term chondro-ostto 
sarcoma has been used by Ribbert, and, when 
myxomatous tissue is present, myxochondro- 
osteosarcoma It is extremely difficult to 
know in such cases whether or not part oral! 
of the tumor comes from chondrogenic tissue 
Regardless of this fact it is better in general 
to designate sarcomata consisting largely of 
cartilage as cbondrosarcomata and those con 
taming tumor bone with cartilage either ab- 
sent or present only in small amounts m tie 
regions of ossification as osteogenic sarcomata 
A central sarcoma containing cartilage is more 
suggestive of chondrosarcoma than a pe^ph 
eral one because proliferating bone of cen 
tral origin as the endosteal callus of a fracture 
does not hai e cartilage appear la the process 
of ossification while that of peripheral ongm 
has it as a rule . 

Cbondrosarcomata present sufficiently dii. 
tmet morphological dimcal and roentgen 
©logical characteristics to warrant their desig 
nation as a separate entity They consu 
largely of islands of by aline cartilage which, m 
the growing regions may shade over m 
round cell precartilage showing kaiyokmc ic 
figures, hyperchromatic nuclei and other mi 

croscopic evidences of malignancy Howev^ 

m many cases the cartilage is of a mature typ 
and the microscopic evidences of mahgnancy 
are either scanty or absent OMer portions o 
the tumor often calcify and ossify The a 
afication and ossification frequently o*-*^*! 
islands and branching clumps irregularly ui 
tributed throughout the tumor They pro u 
irregular blotchy shadows in roentgenogra 
which are quite characteristic for chon 
sarcoma making it often possible to 
the condition pre operatively On 
cbondrosarcomata grow more rapidly 
osteogenic sarcomata and give nse ^ 
tases at a later date From the cases here 

I Cdk(« of SurKca» Ctucago Octabe'>4 i9 >91* 
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Fig T Centni ciondiMaicotna w\lh blol<b> af«4s «C 
iQcrostd density in upper portion from cakitKStioa and 
ossification No penptitni bone iormaiion except at 
lover part o( tumor 

repotted it ttould seem that the ptogcioau. is 
somewhat better than that of osteogenic 
sarcoma Cmst, Simon, and Schmatis Hen 
heimer have claimed that chondrosarcomata 
possess a special tendenej tomtadc theteins 
resulting in a thrombus nbich ma> extend for 
a great distance and esen teach the heart 
There is one such case to be reported in this 
group The metastases m other organs are 
also cartilaginous and become partl> ossified 
or calabed Some of the chondrosarcomata 
arise from chondromata and cartilaginous es 
osto^es of bone Howexer, sarcomata ongi 
nating m a cartilaginous exostosis ni3> take 
on another form, as fibrosarcoma or mj-xo 
sarcoma 

In a series of 6 i bone sarcomata which I 
ha\c studied pathologicallj in the labora 
tones of the surgical clinics of the Uiu 
xersit> of Chicago there hai e been locases 
that ha\c been classified as chondrosarcoma 
Thej were distributed as follows femur, 3 


Fig 7 rhoiograpli of pccimen iSown m Figure f 

humems a Ubia 2 , maxilla, r, spine, i nb 
I In stud>ing the cases of the registr> it 
has not been uncommon to find histological 
and roentgenological eMdence of cartilage in 
tumors listed under the heading of osteogenic 
sarcoma and a rexnen of the material esen m 
the absence of the gross speamen shows that 
some of them belong in the group of chondro 
sarcomata 

Chondrosarcomata of long bones ma> arise 
either centrallv or penpheraU> The> are 
nearl> alna>s located m the ends of the shaft 
beginning some distance awaj from the epi 
phj seal line Central chondrosarcomata erode 
the cancellous bone and cortex within pro 
ducingan expansile swelling of the shaft In 
some cases this 15 unaccompanied b> new bone 
fomation on the periosteal surface, while in 
others there is marked periosteal new bone 
iotmauon leading to a thick shell about the 
central tumor which casts a characteristic 
shadow m the X raj The following is a case 
of central chondrosarcoma eroding the shaft 
without stimulating new bone formation 

J \ Bone Sarcoma Regislrj No 812 surgeon 
Dt Gaie\\ood Male colored aged 29 entered the 
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T his stud> is limited to a consideration chief end product of tumor differentiation 
of a certain group of bone tumarz con- Tumor bone maj also be present wfucfi ffia^ 
taming cartilage wth a view to having be formed either b> the enchondral method 
them recognized as a separate class In the or bj both enchondral and hbrous methods 
existing classification of the Registry of Bone WTien this is the case the term chondro-osteo 
Sarcoma of the American College of Surgeons, sarcoma has been used bj Ribbert, and when 
four types of lesions are recognized one, mj'xoraafous tissue is present, m>'xochondro 
osteogenic sarcoma with five divisions, two, osteosarcoma It is extremely difficult to 
penostealfibrosarcoma,thrce,m>eloma,ivbjcb Inon ra such cases whether or not part or a)I 
IS subdivnded into multiple mjeloma and cn- of the tumor comes from chondrogenic tissue 
dothehal m>eloma, or Ewings tumor, and Regardless of this fact it is better in general 
four, giant cell tumor undergoing malignant to designate sarcomata consisting largelj of 
degeneration There are raan> objections to cartilage as chondrosarcomata and those con 
this classification One of the moat valid is taming tumor hone mth cartilage either ab- 
that the term osteogenic sarcoma is used too sent or present on]> in smaH amounts in the 
broadlj at present, being indicative of all regionsofossificationasosteogemcsarcomata 
malignant tumors dern ed from bone or from A central sarcoma containing cartilage is more 
tissue destined to form bone It includes suggestiv e of chondrosarcoma than a penph 
groups of tumors that differ as widely from eral one because proliferating bone of cen 
each other as they do from the other classes tral ongin as the endosteal callus of a fracture 
This IS particularly true of certain sarcomata does not have cartilage appear in the process 
containing cartilage, and still they are thrown of ossification while that of peripheral origin 
m the general group of osteogenic sarcomata has it as a rule 

without even being dignified as a subdivision Chondrosarcomata present suffiaently dis 
It IS admittedly hard to classify tumors con tinct morphological, clinical, and roentgen 
tainjng cartilage, but since benign cartilagi ological characteristics to warrant their desig 
noustumorsorchondromata of bone are quite nation as a separate entity They consist 
generally recogmzed, it would seem equally largely ofislandsofh>almecartilagewhich,in 
feasible to recognize a class of malignant car the growing regions may shade over into 
Ulaginous tumors If tumors are classified round cell precartilage showing Laryokinetic 
according to tissue type, we then have the figures, hyperchromatic nuclei and other tni 
possibility of chondrosarcoma as well as chon croscopic evndences of malignancy However, 
droma developing in all bones that are pre m many cases the cartilage is of a mature tvpe 

formed in cartilage Chondrosarcomata have and the microscopic evidences of malignancy 
long been recogmzed as a class m the European are either scanty or absent Older portions of 
literature and are still so recognized by many the tumor often calcify and ossify The cai 
American pathologists afication and ossification frequently occur m 

Cartilage may be seen in the extracortical islands and branching dumps irregularly dis 
portions of osteogenic sarcomata which ossify tnfauted throughout the tumor They produce 

bv the enchondral method passing through irregular blotchy shadows in roentgenograms, 
the fibrous, cartilaginous, and osseous stages whidi are quite charactenstic for chondro 
lUst as does the peripheral callus of a fracture sarcoma making it often possib^ to reco^ize 
in Its metamorphosis from soft tissue mto the condiUon pre-operatively On the whole 
Bone On the other hand cartilage may com chondrosarcomata grow more rapidly th 
r>nse the bulk of the sarcoma situated either osteogenic sarcomata and give nse to 
Mntralb or penpherall, and appear as the tases at a later date From the cases herein 

iITe>«lrfW«U.eC3intfJCoOF«.fli«A«ric«Con*.«rSui*«o. Cltat^ OcWt« 
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Tib 5 Coronal section of specimen shown in Figure 4 
'Mth n>aline catulage interior 

of round cell precirtilase about the pcripher\ of 
the tumor in certain regions showing evidence of 
marked tumor trowth \ erv fesi kar\okinetic fig 
ures or heavil> staining nuclei were to be seen Diag 
nosis chondrosarcoma Three and one half aears 
after amputation the patient was alive and well 

Ihere are two cases of chondrosarcoma of 
the upper end of the femur which began cen 
trail) and stimulated marked surrounding new 
hone formation The> eventuaJl) broke 
through the cortex to form a tumor about the 
pcripher) of the bone 

L B Hone Sarcoma Registrv No 1045 surgeon 
Dr KelloggSpetd Male aged4i\ear8 enteredthe 
Itcsbvtenan Hospital October 2 ipii He had 
pain in the upper end of the left thigh for about one 
\ejr and for 4 months had had a swelling of the 
upper end of the left femur most marked over the 
dorsum Ihcre had been no loss in weight and his 
general health had not been alTected F xaminaiion 



Fig 6 Histological appearance of centrally situated 
cartilage shown in Figure $ 


revealed a well developed colored male Phtsical 
examination was negative aside from the region of 
the left (high There was a moderate sized swelling 
of the upper third of the shaft of the femur which 
was most marked on the posterior side It was firm 
and not (ender there w as slight limitation in motion 
of (he hip A roentgenogram (Fig 4) revealed a 
centrallv sittiated oblong area of reduced densit) of 
the upper end of the femur extending downward 
from the base of (he neck for a distance of 10 ccnti 
meters The cortex about it was expanded into a 
spindle shaped swelling andwas markedh thickened 
The shaft was also slightly expanded and showed an 
increase in densit) for a distance of 4 centimeters 
below the limits of central destructive area A 
diagnosis was made of sarcoma of the femur and 
the hip joint was disarticulated Dissection of the 
specimen revealed a spindle shaped swelling of the 
upper 6 inches of the shaft of the femur which was 
^st marked in its posterior and superior portions 
Ihe swelling was bony and hard anterior!) but 
po^criorlv there was an egg sized area of soft semi 
Huctuant tissue \\hen this was cut into it was 
found to consist of bluish h>alme cartilage with 
^tensive mucoid degeneration in Us central portion 
lojngitudinal section of the bone revealed a large 
™ »» nililase mi.ng the slichtl) 

expanded medullary cavil) of the upper 10 centi 
meters of the shaft (Fig 5) The cortex was per 
forated posteriori) where the h) aline cartilage 
tissues on the inside and outside of the bone w ere in 
Mir^ni^twn The surrounding cortex showed 
marked thickwing var>ing m width from 08 to 2 

jng of the shaft for 4 centimeters below the carti 
laginous tumor Microscopic examination showed 
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rrcsb>terian Hospital March 7 i<}j6 One and a 
half >ears previouslv he injured the left shoulder 
while wrestling following which there was slight 
limitation m motion but no pain -^boui a \ ear later 
he again injured it b\ throwing since which time he 
has had pain in the shoulder at tunes and swelling 
has gradualU de% eloped in the region of the upper 
end of the humerus It has grown rapidh intbelast 
4 months and there has been increase in pain and 
disabiliti There has been no loss in weight and the 
patient s health has otherwise been good btamina 
tion meals a well deieloped colored male with 
negati\e findings e'lccpt in the region of the left 
shoulder There is a marked swelling of the upper 
half of the humerus which i» firm and free from 
tenderness There is moderate limitation of motion 
m the shoulder Roentgenograms (Tig iloftheleft 
humerus show a large heart shaped swelling of the 
upper half of the bone with the base at the shoulder 
joint Uonv cortet has been compfeteh eroded in 
this region the erosion ending excentnialh down 
ward in the shaft Scattered irregufarK throughout 
the upper part of this large soft parts shadow which 
replaces the bone are blofthi areas of increased den 
sity indicative of zones of cakitication or ossification 
\ ra>s of the chest were negaCue for metastases 
Diagnosis chondrosarcoma of the humerus based on 
the irregufarlj distributed areas of increased densitv 
seen in the \. rai \ chest girdle amputation of the 
ettremit) was performed Dissection of the sped 
men (Fig 2) revealed a heart shaped tumor of the 
upper half of the humerus which had compfeteh 



Fig 4 Central chondrosarcoma nith thxL shell of J>f» 
tone surrounding it 

replaced the bone It was apparentlv limited b\ the 
etpanded rests of periosteum If measured 8'j 
inches in length and 4'j inches at its greatest dia 
meter The surface of the tumor was somewhat 
nodular on longitudinal section It was found lobe 
bluish m color in most places looking like bvaline 
cartilage Scattered throughout the bluish cartilage 
were irregular vellowish to dark hard areas of cal 
aficationand ossification These vicre most markeu 
in the upper portion ol the tumor There was ex 
tensive necrosis in the cenlral region with the 
formation of a cav ifv The neighboring periosteum 
and endosteum showed no evidences of reactive new 
bone formation and there was but slight evidence 0 
calcification or ossification in the peripheral 
of the tumor ’lltcroscopic evarainaJion revealea a 
tumor made up ver\ largeh of hvalme cartilage 
(fig i) TheccHs lariedgrealJv inswe Ihematnx 
was hvaUne and in places showed signs of degenera 
tion In the deeper portions of the tumor there wer 
a few small areas of calafied cartilage and ira 
becule of bone of immature tjpe There were lav 



PHEMISTER CHONDROSARCOMA OF BONE 


221 



^3l; 9 JunclionofeenlMl tumor of hyaline cathlac* a Fie lo Ossified tumor infiltrating cancellous Iwnc of 
and bony ahell infiltrated by round cell tumor 6 head of tumor 


shaft of the femur The shadow of the cortex about 
It IS mai1kedl> expanded and increased in density 
and there is thickening of the shadow of the cortex 
of the shaft below for a distance of 7 centimeters 
There is an oval soft parts shadow about the femur 
at this level but there arc no evidences of calcifi 
cation or ossification in it Profiting from the study 
of the previous case a diagnosis of central chondro 
sarcoma was made A hip joint disarticulation was 
performed Dissection of the thigh revealed a large 
soft irregularly spherical swelling encircling the 
upper 6 inches of the shaft of the femur except on its 
mesial side In some places fluctuation could be 
made out The shaft of the bone was slightlv thick 
ened for a distance of j centimeters below the soft 
parts tumor Longitudinal section of the bone (Fig 
‘^> reveals a sharply circumscribed oval area measur 
mg ij centimeters m length bv 4 centimeters in its 
greatest diameter occupving the interior of the up 
per part of the shaft It is filled largel) with bluish 
cartilage throughout which are scattered yellowish 
to brown areas of bonv densitv The bony cortex 
about this cartilaginous mass is expanded thick 
ened and invaded b\ tumor The cortex below is 
markedly thickened for a distance of 10 centimeters 
the thickening tapering off from above downward 
The medullary cavity below is filled with new bone 
for a distance of j centimeters The entire head 
and neck and most of the greater trochanter above 
the limits of the central cartilaginous tumor are 
infiltrated with spongv tumor bone The large 
spherical sw cllmg locatcil about the penpherv of the 
shaft is composed of bluish hj aline cartilage which 
has undergone extensive degeneration m its central 
portion where there are irregular cavities filled with 


a mucoid material Sections were taken from the 
central and peripheral cartilaginous portions from 
the sclerosed shell and from the sclerosed bone 
above and below Sections of the interior portion 
consist largely of atypical immature hvaline car 
tilage which is arranged in large w horls and in places 
IS broken down It shades over gradually into a 
round celled tissue which is present m islands withm 
the cartilaginous substance and which invades the 
jKiny sheQ at the periphery (Fig 9) The irregu 
larly dense islands within the central cartilage are 
composed of calcified cartilage and of immature 
cancellous tumor bone kao okinesis and hyperchro 
matosis can be seen m the round cell tissue See 
tions of the bony shell reveal a dense bone which i> 
very extensively infiltrated with round cell tumor 
Sit' found The soclions 

of the thickened bone below and of the head show in 
fillniUon with, round cell tumor which has under 
gone extensive ossification forming a v cry immature 
type of tumor bone (Fig ro) Sections ^The large 
peripheral tumor show it to be composed of hyaline 
periphery is 

i^y cellular and activ ely grow ing In other places 
rr fibrous tissue and m its deeper 
^rtiors It has undergone extensive degeneration 

'1 'Chondrosarcoma with marked re 
raSn ‘cf surrounding bone ossifi 

Aw'’*’ '"fi'‘^c“''’E bone, and mucoid 
GxjraeraUon of the peripheral tumor The patient 

f’Uudachcs uh.ch 
1!^ *, pnralysis of the right 

side of the body A diagnosis of cerebral metastases 
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ri„ 7 ( cntral chondrosarcoma uith sb«II of nen bone 
about It 


the central tumor to be composed of htaline car 
tilage tchich uas somewhat lobulated and contained 
numerous blood cessels in the interlobular septa 
(Fig 6) There was activ el) growing cartilage along 
the septa of the lobules The cartilage of the etternal 
swelling revealed extensive mucoid degeneration 
A section of the bony w all show ed marLedlv irregular 
new bone formation There w as no e\ tdence of tumor 
invasion ercept about the inner limits where car 
tilage cells are eroding and in places penetrating the 
vascular spaces of the bone There were a few small 
islands of calcification and ossification within the 
central cartilaginous tumor but none in the tumor 
outside of the bone From the rapiditv of growth 
and the gross and microscopic features of the tumor 
a diagnosis of chondrosarcoma was made The pa 
tient IS alu e and w ell now 9 v ears after operation 


A second case is similar but more inabgnant 
and came under observ ation vv hen the disease 
was m a much more advanced stage 


S G Bone Sarcoma Registrv \o 10 6 male 
ace S'! entered the Umversitv of Chicago Cluucs 
December o 1918 Hegave a h.stor) of pain m the 
upper part of the left thigh beginning one and a half 
vears before He was treated for sciatica for several 



Fig 3 Coronal section of specimen shown in Figure 7 
Ceotial tumor largely cartilaginous Bone ertensively w 
nitrated with tumor Lateral peripheral tumor caruu, 
nous and marLedlv degenerated 


months but the pam increased m severity and he 
lost in weight and strength Four months ago oe 
noticed a swelling of the upper part of the left tfiieQ 
which rapidlv increased in sue up to the , 
admission He received deep \ rav therapv im 
before admission and had a burn of the sLui o\ er 
lateral surface His weight dropped from 7I3 to «4S 
pounds in the prevnous 15 months Esa“ina 
r^ealed a somewhat emaciated elderly ma 
Regional evamination was negative aside fro® 
left thigh where there was a large fijm *umor en 
arcling the bone but greatest on ‘he lateral a 
po tenor sides \ rav evamination of the lungs 
negauve for metastases A roentgenogram (FiS 7/ 
revealed an oblong central area of ‘rrepl^' 
duced density in the upper 15 centimeters of t 
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hg 13 I hotomicrograph of section from petiphef> of 
central tumor sho^^mg rii.hl> cellular hjaline cartilage 
formation 


Fih 14 Round ami spindle cell tumor about the 
periMteal surface of the l»nc and infiltrating remnants 
of cortee 


caMtv nas swabbed with os carbolic fol 

lowed bi alcohol and was allowed to tilt with blood 
The soft parts were closed and a cast applied 
Microscopic examination of the excised tissue showed 
the great mass of the central tumor to consist of 
mature hialme cxrtdage (Fig ta) The amount of 
calcification in it was small but it contained a 
moderate amount of spong} tumor bone the can 
ccllous spaces of which were filled with a sparsel> 
cellular fibrous marrow Sections of the tissue about 
the pcripher> showed a nchlv cellular hvalme 
cartilage (Fig i?) Sections of the bonj cortex 
showed It to be infiltrated and eroded bv a richly 
cellular round and spindle cell tumor which con 
tamed man> mitotic figures The gravish tumor 
along the periosteal surface presented the same 
histologic appearance (Iig 14) K MaIlor> stam 
showed almost complete abseme of collagen in this 
growing portion of the tumor Diagnosis chondro 
sarcoma consisting \er\ largeU of h\ aline cartilage 
but with a precartilaginous proliferating zone about 
the penpheiw and calcified and ossified nodules id 
the older portions of the lesion The long duration 
of simptoms and the absence of evidences of 
metastnses were indications of x relativeh benign 
tumor Roentgen ra\ treatments have been started 
The following is a case of chondrosarcoma 
of the greater tubercle and surgical neck of 
the humerus which stimulated marked new 
bone formation on the central side of the lesion 
C S Hone San omaRcgistrv No loji male aged 
ii \earv cniereil the I resbvterian Hospital \ugust 

I iqip Three and a half V ears before admission he 


began to have slight pains m the region of the right 
shoulder This was followed bv slight limitation of 
motion Recurring pains and stiffness continued up 
to . vears ago when an area of reduced densit> in 
the region of the greater trochanter was curetted 
elsewhere The s>mptom8 recurred and one vear 
ago a second curettage was performed The nature 
of the curettings was not learned The stiffness con 
tinued and the pam soon returned Of late the pam 
and sufTness have been more marked than ever 
He was otherwise m good health Phjsical exam 
ination revealed a well developed voung man with 
cssenliallv negative findings aside from the region 
of the right shoulder There was a scar over the 
anterolateral aspect of the deltoid and a slight swell 
mg in the region of the greater trochanter which on 
palpation was hard but not tender There was 
marked limitation of motion in the shoulder joint 
\ roentgenogram of the shoulder (Fig 15) revealed 
irregular reduction in densil> in the region of the 
greater tubercle and lateral portion of the surgical 
neck with slight peripheral enlargement There 
was marked increase in densil> of the neck and shaft 
mwial to and below the region of the tubercle the 
dciMtv graduall> diminishing from above down 
ward for a distance of 4 inches There was irregu 
S,.. surfaces of the shoulder joint 

indicative of a chronic arthritis Because of the re 
™iT«c« after curettage with peripheral extension 
1 ‘1?^ marked sclerosis of the surround 
ing bone and the marked increase m pam a diag 
n^ of sarroma of the humerus was made tvpe 

^ periosteum was resected care being 
Uken to go wide of the bone at its upper end \ bone 
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Fig II Sharoty circumscnbed ero ue lesion of inlenor 
withdinsc pecks at central portion ThicLening of mesial 
portion of the shell and corteT of shaft 

was made and death followed 3 months after the 
operation \ti autopat was not performed 
The central eroding portion of this tumor 
and the large external mass remained largel> 
cartilaginous, but much of the round cell 
portion infiltrating the bone ossified without 
the appearance of cartilage in the process 
Because of the mixed character of the tissue 
it might be designated b\ some as a chondro 
osteosarcoma and b\ others as an osteogenic 
sarcoma with bone formation bj the enchon 
dral method Since the oldest part and bj far 
the greater part of it remained cartilaginous it 
would seem more appropriate to call the tu 
mor a chondrosarcoma 

A third case of chondrosarcoma of the up 
per end of the shaft of the femur has recenth 
come to our attention In this case the 
grow th produced central cortical erosion and 
xerj little peripheral cortical proliferation of 
bone at the level of the lesion However 
there was considerable proliferation along the 
course of the shalt below 
E K female aged 39 years entered the Iniver 
sitj of Chicago Climes with a hi»tor\ that for 6 



Fi" I stature bjalme cartiJjee from central portion 
of tumor 


\eara she had bad pain of vaning intezLitv in the 
sole of the foot and outer side of the leg and thigh 
It had been more severe in the bip for weels 
a result of slight vnolence it suddenlv became ^or< 
and sbe was unable to walk \ roentgenogram taken 
immedjatelv showed a sharplv circum cribedcentnl 
de tnictwe Je ion of the upper end of the femur 
extending upward into the trothanters and ba«e of 
the neck <Fig 11) The surrounding cortical shell 
was thickened mesialh and there was a transverve 
fracture line at the middle of its thin lateral portion 
The shaft below presented evidence of periosteal 
thickening on the mesial «ide extending downward 
for s centimeters and was more dense in the ea 
dosteal region for a distance of centimeters be 
low the eroding area At the center of the area of 
reduced densitv there were a few den e specks sug 
gestive of calcified or ossihed areas The e 210^ 
with the periosteal thickening of the shaft aroused 
suspicions of a central chondrosarcoma The patient 
showed no general evidence of malignancv and 
roentgenograms of the ihest were negative Benign 
giant cell tumor was also considered but this is an 
unusual location for such tumors Bone evst was 
also thought of but a solitarv evst beginning in 
adult life IS a rare occurrence 

At operation a thm laver of gravish soft tumor 
was found breaking through the cortex latcrallv A 
window of cortex 3 inches long was excised ine 
bone was found to be eroded and infiltrated witil 
tumor The large central cavutv wa filled with soft 
tumor which was bluish grav m its penpberal ^ 
ijon but beneath the surfate it consisted of a firm 
biuish hvahne cartilage which in places contain^ 
islands of calcmcation and ossification The tumo 
was curetted out as thoroughiv as possible irc 
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tumor Ihe submaxillar> and deep l>mph glands 
were also excised on the alTected siae The patient 
returned 16 months later with a recurrence consider 
ably larger than the original tumor \t operation 
the greater portion of the mass was removed but it 
extended posteriorly into the nasophaiynt and 
superiorly bordering on the orbit in which regions 
tumor tissue was left behind Pathological examma 
lion of the excised specimen showed several nodules 
of bluish cartilaginous tissue the largest measuring 
a bv 3 centimeters The tumor was soft and broken 
doy\n in places Small pieces of bone were attached 
to the deeper portions of the lesion Microscopic 
examination showed it to consist of hyaline cartilage 
ananged in lobules about the growing periphery 
where it shaded oxer into round cell precartilage 
(Fig 20) In this region there were occasional 
karyoWinetic figures and hy perchromatosis There 
was a small amount of calcification in the deeper por 
lions of the tumor and a few small pea sued nodules 
of Osteoid tissue were present There was recur 
rence of the tumor following the second operation 
w ith the de\ elopment of a large infected mass which 
extended backward into the nasophaons and into 
the opposite side of the nose Diagnosis was chon 
drosanoma of the maxilla with slight tendency to 
calcification and ossification 1 he patient gradual)) 
lost m weight and strength and died of the tumor 
I’r years later No autopsy was obtained In this 
case the tumor consisted almost cntirelj of somewhat 
lobuhted hyaline cartilage which showed marled 
proliferative tendencies at the periphery where the 
usual microscopic characteristics of malignancy could 
be made out 



Fig 19 Result 8 years after excision of tumor shown m 
Figure IS with replacement of bone transplant 


In thefolloyyingcaseof chondrosarcoma of 
the nb there was a marked tendenej to cal 
cibcation and to a lesser amount of ossifica 
tion 


xccgiscry ino 1030 male 
aged 20 years had a tumor of the right side of the 
* al^out the anterior end of the richt 

fourth nb which had been gradually increasing in sue 
lor a years It produced slight pam but there had 
SowX Examination 

1,1^ deyeloped young male There yvas a 

IS centimeters m 
diameter protruding from the chest yvall and oyer 
lapping the second to the sey enlh ribs There w ere 
^'taslases Operation bv Dr A D 
^ consisted of cartilage 

‘^>31 onlj the large 
mass was removed The specimen consisted 
»h^^ «^«i\agem the shape of a segment of a 
" Kl’^ centimeters in its 
KTcatest dimensions The convex periphery was 
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Fig i6 (left) CoronalsectioashoBingcartilaginoustu 
nwf <t and the adjacent osteoKlero is b 
F*g 17 Roentpenoeram of slice of specimen ‘hewn m 
Rgure i6 Islands of increased densit) in carlilapnous 
tumor a 



Fisi 15 Chondrosarcoma destroying lateral portioD of 
upper end of humerus and stimulating marked osMbration 
m the ad;acenc bone 


graft from the tibia tsas inserted into the defect and 
the patient had an uneventful convalescence Ex 
amination of the specimen revealed a slight bonv 
spelling in the region of the greater tubercle and ex 
tending downward for a distance of i 5 rentimeters 
on the shaft It was soft in places where cortex had 
been completely eroded The articular cartilage was 
thinned and irregular as a revult of chronic arthntis 
Coronal section of the bone (Fig i6> revealed a soft 
tumor ma‘.s of mottled brown blue and grav color 
occupving the region of the greater trochanter and 
lateral portion of the surgical neck There was den«e 
bone m the neck and upper portion of the shaft 
mesial to and below which extended downward for 
a distance of . inches Bonv cortex was increased in 
density along the lower border of the tumor but 
was absent over its upper portions The periosteum 
appeared to be intact m the regions where cortex 
was completely destrov ed \ roentgenogram of a 
slice two thirds of a centimeter in thickness {Fig 
17) shows the density m greater detail There are 
numerous irregular areas of increased densitv scat 
fered throughout the tumor of the greater tubercle 
Microscopic examination of the soft tumor showed 
It to be made up of richly cellular hyaline cartilage 


with scattered small areas of calcification and a small 
amount of ossification (Fig iS) \ few of the carti 
lage cells showed heavilv staining nuclei and there 
were verv few karvokinetic figures to be seen in the 
section Sections of the surrounding bone showed it 
tobemarkedtv eburnated but there were no sign of 
tumor vvithin its substance There was evidence of 
bony erosion at the tunction of tumor and bore 
where lacunar absorption was taking place Exam 
■nation of the svnovial lining showed bbrous hvper 
plasia and some Ivmphocvtic infiltration but no 
signs of tumor The diagnosis w as made of ehondro 
sarcoma of slow growth probably originating m 
a chondroma The patient has since remained free 
from evidences of recurrence and Figure 19 shows a 
roentgenogram of the shoulder taken 8 years later 
There was some new bone formation along the side 
of the scapula probably derived from penosteum 
which was taken off in detaching the muscles from 
the humerus 

Chondrosarcomati of the short or flat bones 
of the trunk usually begin centrally and break 
through the cortex forming an external tumor 
mass without stimulating thick shell forma 
tion The following case of chondrosarcoma 
ol the superior maxilla ran a fatal course tntfi 
the development of metastases and with ex 
tremeh little calcification or ossification m it 

J C Bone Sarcoma Registrv No 1027 
aged 35 years had a painful swelling of the leit 
superior maxilla of i vear s duration A firm mass 
about the siae of an egg occupied the region of the 
antrum and bulged laterally above the gum margin 
It was excised and found to consist of cartilaginous 
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FI5 Ji (left) Cutsurfaccofchondwsareomaofnbshow 
uig and ossilied nodules 

hg 1: Roentsenogram of poriun of specimen $ho«n 
in Fisure at thoHing character of shailowsm fe«scalcil>e<l 
and oui&cd las.er end 

The following case 15 an ctamplt of this, tjpe 
J L Bone Sarcoma Regjstr> No 102S male 
aged 14 years entered the University of Chicago 
Climes because of a large swelling of the upper por 
tion of the right leg which had developed graduallv 
during the previous 0 months The swelling was 
noticed soon after a blow over the upper end of the 
tibia For 6 months there had been increasing pain 
and for 2 months there had been loss of weight and 
strength Two months before admission the mass 
had been incised antctiorlv since which lime there 



Fig 34 Chondrovircoim ol cer\ical »pme wilbblatcliy 

shadjws a produced I > idands of calcilicalion and ossi 
fication 



Fig ii High power view of tumor shown in Figure 21 
with heavily staining hyaline cartilage <1 ami ovteowi 
tissue 6 

had been an outgrowth of (Icshv grinuhtions 
through the incision F vamination revealed a some 
what emaciated ans'mic young male There was a 
Urge oval tumor mass involving the upper half of 
the right tibia with a cmtral fungntinf, area at the 
point of incision No inguinal gland metastnses 
Physical examination was otherwise negative \ 
roentgenogram of the chest revealed no metastases 
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l^ig 0 Histological appearance of nodule of chon<lro 
sarcoma of maxilla shoHin„ zone of ciriib<m groath d 
and n)aturerh)alinc cartilage b 


smooth and hid a fibrous coxoring 


broken surfaces ixcre irregular The peripheral por 
tion of the mass consisted almost eniirclx of bluish 
h\ aline cartilage but the deeper portion (Tig i) 
contained irrcgulirU scattered islrnds of xellonish 
to dark brown dense areas of calcified cirtihge and 
bone Figure 23 is an \ rax of one half of the speci 


and 

k 

rexcaW 

, i lateral 

aspcctsof the fifth andsixihcerncalxertebrs There 
XX is marked xxeakness in the right arm and le, anf 
slipiht weakness in the left arm and leg forms of 
sensation were markedlx impaired below the lexel 
of the sixth cerx ical segment the impairment bein„ 
more marked on the right than on the left side \ 
rocitgenogram (Fig 24) rex ealed slight reduction in 
of the bodx of the sixth cerucalxertebra with 
. .. irregulantj in its dcnsitx The n^ht trans 
xersc process of the sixth x ertebra had been destrox rd 
xxas a dense irregular shadow occupiing 
. the region extending upward toward the 
ctlcbra There xi ere other isolated and branch 
. of increase in densitj extending laterallx 
downxxard from it opposite the right transxerse 
. ess of the Sixth cerucaJ xertebra Operation 
(Dr lievan) rex ealed a large cartilaginous tumor in 
the region of the right side of the arch and trans 
xersc process of the sixth cervical spine It extended 
forward into the bod\ The tumor was partiallv re 
moxet! It consisted of several particles of tissue 
bluish m color and containing a fen areas of bone 
and yellowish calcified cartilage Microscopic 
ination showed the sections to consist largely of 
hxalme cartilage About the periphery of the tumor 
the cartilage was lobulated and shaded oxer into 
I he cut and round cell prccarlda^e In the deeper portions the 


cartilage was more mature and was calcined in areas 
(I ig 5) There were spicules of bone blood xe sel 
m the c areas where the calcified zones had been 
partly replaced b\ bone , 

The tumor mass in the neck {.nduall) increased 
size The patient developed complete paral'Sis 


1 showing the blotchy distribution of the calcified from compression of the cord and died j moDlh; 
and ossihed areas Microscopic examination showed after operition \oautopsx 
the tumor to const t xerx largely of a heaxilx stain 

ing hxafine cartilage In its growing peripfieraf por TERIPHER-VL ClIONURObVRCOitvrt 

lions It was thrown into folds and shadeit oxer into . 

richlx cellular round cell tissue In its deeper por Chontlrosarcomala arising peripheraJl) 
tions there were irregular islands of calcification and bixakmg through the cortex earJ> wifh tnc 

immature tumor bone fFig 3) \ cry fen deeplx <Ie\elopment of a large peripheral lesion arc 
staining nuclei and no dividing nuclei could be seen ... * . 11. . 

Diagnosis chondrosaicoma of the nb with calcitica 
tion and ossification The remaining mass of tumor 
rapidly increased in size and the patient lost in 

wei-'ht and strength Metastases developed m the nia> ... . -v— w.v -- . 

lungs and death occurred o months after op^tion characteristic bon> proliferation 

In this case the diagnosis of sarcoma was difticult . formation of a shell, which was seen 

fn pstahlish b\ microscopic examination the picture wiin ine lormui ’ . , absent 

being more that of a calcifying and ossifying chon in the central chonclrosarcomata is 


Iikeh to possess islands and branching areas 
ot calcification and ossification which 
a ch-iractenstic picture m the \ ra> The> 
► also invade the medullar) caxnt) of fne 
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Fig *i (left) Cutsuffaceof ehondrossrcoraaof nbshow 
ing calLiSed and ossifitd nodules 
Fig 3: Roenlgenogfam of portion ot pecimen »bo«i» 
in Figure n shoising characterof shadoi^am Ins ralciiicd 
and ossified lower end 


The following case is an example of this t>pe 

J L Bone Sarcoma Registry No male 

awd J4 years eniered the Umversiu of Chicago 
Clinics because of a large swelling of the upper por 
tion of the right leg which had developed gcaduallv 
during the previous 0 months The swelling was 
noticed soon after a blow over the upper end of the 
libia For 6 months there had been mcrcasmg pain 
and for 3 months there had been loss of weight and 
sttength Two months before admission the mass 
had been intised interiorly since which time there 



Chondrosarcoma of cen ical «pme with bhitchy 
I produced b> 1 lands of cakinestioo ami ossi 



had been an outgrowth of flcshv i,i"ihuIa(ions 
through the incision Examinition revealed a some 
what emaciated animic voungmalc riierewasi 
large oval tumor mass involving the uppcr^half of 
the right tibn with a central fungiting area at the 
point of incision No inguinal glantl mettstascs 
Ihvsical examination was otherwise negative \ 
roentgenogram of the chest rev ealwi no mettstases 
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fig i6 Tumor of upper end of tibia with dfOMiUand; 
a in penpheni portion characteristic of chondrosarcoma 



A rocntt'enojrram (Fijj i6) revealed a larjeoval pc 
ripheral swelling of the upper 7 inches of the n hf 
tibia with extensive irregular reduction m densitv 
of the cortex of the metapbj sis The greater portion 
of the external shadow was postenor to the tibia 
extending upward into the popliteal space It cos 
lamed irregular islands and strands of inereaced 
densitv The oval shaped area anterior to the tibia 
was of uniform densitv and contained no shadows 
suggestive of calcification or ossification Roeot 
genogram of the lungs showed no evidence of me 
taslases \ mid thigh amputation was performed 
with a constrictor applied over a transfixion pm 
at the level of the greater trochanter ^^’hen the 
femoral vein was cut through it was found to con 
tain a tumor thrombus estending in both directions 
Traction on the tumor mass in the upper end di 
lodged a bluish white thrombus measuring 11 eenti 
meters in length Traction on the lower tissue dis 
lodged a thrombus 7 centimeters in length which 
consisted partJv of bluish white tumor and partly of 

clotted blood (Fig 27) Microscopic examination of 

the tumor thrombus (Fig 8) showed it to consist 
of hvalme cartilage which was richlv cellular m its 
peripheral portion and which contained scattered 
islands of calcification in its deeper portion It con 
tamed no bone Dissection of the limb uncov ered an 

irregularlv spherical firm soft swelling of the upper 
16 centimeters of the tibia Its surface was somewhat 
nodular but sharplv circumscribed There "** * 
fungatmg surface j bv 4 centimeters anteriorly im 
longitudinal section (Fig g) the tumor was founo 
to infiltrate both epiphvsis and shaft at that level 
The postenor part of the tumor was bluish gray m 
color The portion of tumor within the bone con 
sisted largelv of spongv bone and calcified and ossi 
hed Islands were irregularly distributed m the 
postenor portion of the peripheral tumor Foen 
genogram of a slice i 5 centimeters thick from tn 
iiiiHttU of the tumor (Fig 30) revealed . 

r^ucUoo m densitv of the shadow of the 0 
shaft and islands and irregular strands of t^erMS 
density m the soft parts shadow of the peripheral 
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9 1 ongitudinal section of tumor »ho»nin tigure 

tumor in Us posterior portion Microscopic sections 
t'eremdefrom diflerent portions of the tumor The 
unossified portions were found to consist largely of 
ri) aline cartilage with extensive areas of degenera 
tion which shaded oter m places into fibrocartilage 
and connective tissue (Fig 31) Its dense areas con 
sisted of calcified cartilage which in places had been 
replaced b> immature bone 
This tumor appears to have arisen within the bone 
aooul the petipherv of the posterior part of the 
upper end of the tibia making a large external sweU 
ing and infiltrating the bone and secondanlv in 
vading the bone at this level It had invaded the 
lemoral vein producing a tumor thrombus which 
extended to the upper limits of the thigh The main 
Doa> of the tumor was cartilaginous shading over 
into fibrous tissue or fibrocartilage on the one side 
ana calcified cartilage and bone on the other The 
tissue invading the vein consisted entirely of car 
Wage In view of these facts the tumor should be 
regarded as a chondrosarcoma The convalescence 
wasuncynlful Nine months later the bov appeared 
in eacellent health and had gained considerably m 


weight and strength However a roentgenogram of 
the chest revreaU a cucular shadow m the lung about 
I s «ntimeters m diameter which has been inter 
preted as due to a metastasis 

It IS not uncommon to find tumors listed in 
the Registry as osteogenic sarcomata which 
present large peripheral swellings and roent 
genologically show blotch} dense areas which 

fmm I disconnected 

Irom the mam shadow of the bone The cross 
description nsunll, ,rls,es the presence 3 
rarulage in them and examination of the 
“ '“'SC amount o! 
“tafication and 

undoubtedly shou that some of them belong 
lothecnTe'’ '^'"'"'’'■“afcomata accordmf 
■nTeZd f T" “at condition 

me condition known as multiple cartilapi 
beginning m childhood aSe 

especially of the ends of the shafts of the long 
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riR 36 Tumor of upper end of tibii <neh<iense islands 
a m peripheral portion characteristic of chondrosarcoma 



rie 28 Tumor thrombus shomi in Figure 7 composed 
of h>aline cartilage with islands of calcification a 


A roentgcnojn'am (Fig 6) resealed a lar^eoial pe 
npheral swelling of the upper 7 inches of the rjht 
iibia with ettensisc irregular reduction m densiti 
of the cortex of the metapht sis The greater portion 
of the external shadow xtas posterior to the tibia 
extending upward into the popliteal space It con 
tamed irregular islands and strands of incrra ed 
(lensitx The oval shaped area anterior to the tibia 
was of uniform densitv and contained no shadows 
suggestive of calcification or ossification Roent 
genogram of the lungs shotted no evidence of me 
tastases \ mid thigh amputation was performed 
with a constrictor applied over a transfixion pin 
at the level of the greater trochanter iihen the 
femoral vein was cut through it was found to con 
tain a tumor thrombus extending in both directions 
Traction on the tumor mass in the upper end ms 
lodged a bluish white thrombus measuring 11 centi 
meters m length Traction on the lower tissue ois 
lodged a thrombus 7 centimeters in length wbicfi 
consisted partlv of bluish white tumor and partl> cl 

clotted blood (Fig 27) Alicroscopic examination ol 

the tumor thrombus (Fig S) showed it to consist 
of hvahne cartilage which was richlv cellular in iK 
penpheral portion and which contained scattered 
islands of calcibcalion in its deeper portion It wn 
tamed no bone Dissection of the limb uncov ered an 
irregulariv spherical hrm soft swelling of the up^r 
16 centimeters of the tibia Its surface wassomewnat 
nodular but sharplv circumscribed There was a 
fungating surface 3 bv 4 centimeters antenorlv tin 
longitudinal section (Fig 29) the tumor was loun 
to infiltrate both epiphvsis and shaft at that levt 
The postenor part of the tumor was bluish graj w 
color The portion of tumor within the bone con 
sisted largelv ofspongv bone and calcified and ossi 
bed islands were irregularly distributed in ue 
posterior portion of the peripheral tumor . 
genogram of a slice i 5 centimeters thick from 
middle of the tumor (Fig 30) revealed irregular 
reduction «n densitv of the shadow of ■ 

shaft and islands and irregular strands of mcreas 
density ta the soft parts shadow of the penpDerai 
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Fig Sj Microscopic section of periphery of cartilaRi 
nous tumor shown in figure 3* a Jibtous coxtnngof 

tumor b proliferatinc »ne of cartilage and mytonutous 

tissue ( degenerating zone bordering on caMi) 

the upper ends oi humeri femor'i and tibv® and 
on the peUis clavicles and scapuli at the age of 
12 to 14 jears Thev increased slighti) in sue 
and remained small with the exception of a lesion 
on the lateral aspect of the right tibia At the age 
o£ 27 a tumor mass in this region began to in 
crease in size and at the age of 34 the masswasabout 
the sue of a fist A roentgenogram (Tig 3 ) showed 
a large exostosis springing from the posterolateral 
surface of the upper third of the tibia It had a 
broad base and a caulitlower like penpherv The 
lesion was operated on and partU removed The 
wound became infected and since then there was a 
chrome osteomielitis with a discharging sinus 
Three or four operations were then performed in an 
endeavor to get rid of the tumor and osteomyelitis 
but without success At the age of 37 he lamc under 
m\ care when the upper 8 inches of the fibula and 
the tumor bridge extending to it from the tibia were 
excised On dissection the bridge was found to be 
composed of spongv bone with a sinus and an osieu 
michtic area at its inferior portion It was rapped 
both anteriorh and posteriori! bv thick nodules of 
encapsulated larlilage extending out into the nius 
des Some of the nodules were inch thick and 
were broken down internalli where thei were hlled 
with a mucinous fluid Microscopic rxaminalion 
showed the nodules to be composed of hv aline carti 
Idge (Fig 13) In places there was degeneration in 
the centxal regions and a cellular zone of proWera 
tion along the penpherv \o kariokinetic figures 
were to be seen The bonv portion was compo:^ of 
cancellous inbcculT and bone marrow \t (he 
junction of bone and larlilaKC there was a zisne ol 
growth where bone was being laid down through 
cartilage 



Fig 36 Afetastasis in medulbry canal composed of 
myxomatous tissue undergoing degeneration and an em 
bryoiuc type of cartilage 


There was severe infection of the operative field 
with extension to the knee and suppurative arthritis 
which necessitated disarticulation 3 weeks later \ 
large anterior flap of tissue which had covered the 
exostosis was turned back and it carried portions of 
the tumor which led subsequently to recurrence 
Devause of infection and retraction of flaps a supra 
condvlar amputation of the femur was performed 5 
weeks later The infected stump gradually healed 
in 3 months but bonj spurs formed on the medial 
and lateral aspects of the end of the femur These 
spurs remain^ much the same until 21 months 
later when a soft bluish swelling appcvretl over the 
end of the lateral one This gradually increased in 
sue until 2 months later it measured 2 5 centimeters 
in diameter vnd was semifluctuant (Iig 34) At 
operation skm flaps were reflected ami 5 centi 
meters of the end of the stump was removed 
Dissection of the specimen showed bony spurs on 
the mesial and lateral sides of the end of the stump 
and on coronal section there was a large bluish 
hemispherical cartilaginous mass projecting down 
ward with a base 3 centimeters broad resting on the 
lateral aspect of the bony stump and exostosis Its 
central portion was broken down and filled with a 
mucinous fluid Microscopic section of the mass 
showed It to be composed of a round cell pro 
liferatmg zone along the periphery which passed 
over into a laver of immature hvaluie cartilage and 
this intoa deeper layerof degenerated tissue border 
mg on the mucinous cavity (Fig 35) Therewerea 
few heavdy staining nuclei m the gt owing peripheral 
was seen Ihc%urs 
insisted of mature bone and sections of the end of 
ildbine** infiltration of the 

month small spurs reformed about the 
a semi 

r«PPeared directly over the 
I'^ame cystic and broke 
1 discharging a mucinous fluid 

^ ‘he first stump ampu 

rtl. rt.ti. through the upper third of 

g was performed removing 11 centimeters 
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Fig 41 Histological appearance of peripheral portion of 
tumor hoHTi m Figure 9 <j 11 ) aline cartilage t libro 
cartilage e calcilicd cartilage 


\ 



I 



Fi„ tj Section of peripherj of cartilage cappin* tlie 
eao toil of tibia 


bone» la a fairh common disorder, and not 
infrequentl> runs in families Sarcoma de 
\eloping from one of these exostoses or in a 
patient with a single exoslosis is compara 
tixeh rare In the follomng case of multiple 
cartilaginous exostoses 1 chondrosarcoma 
de\ eloped from an exostosis of the upper end 
of the tibia 





F,, „ ' ol 

with wwndarj iniasion of hbula 


Fig 31 Ron' pure 

renceof cartilaginous (ui 


I amputation Stump irilh 
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of the tumor remote from the areas casting the shad 
ows in the roentgenogram The patient was alive 
and well sK years after wide local excision of the 
lesion followed by radium treatment While the 
roentgen ray appearance of this case was t>pical of 
chondrosarcoma the microscopic sections that were 
registered would not permit of its classification with 
this group although sections from other portions 
may have shown cartilaginous tumor However it 
may indicate that sarcomata originating in carti 
laginous exostoses are not always mainly of caili 
laginous nature 

Sarcomata arising from enchondromata, 
according to ilayer, Cornil and Coudray, and 
Daganello are essentially of cartilaginous 
nature, but tbe> may grow rapidly, lose thevr 
capsules, and become very polymorphic Th^ 
are more frequent than sarcomata arising 
from exostoses The so called benign chon 
dromata invading veins and producing metas 
tases are in reality chondrosarcomata of slotv 
growth and low grade malignancy Chondro- 
sarcoma may arise from the costal cartilages, 
but I have found no instances of their ongm 
from the other cartilages of the body 

That metastases from chondrosarcomata 
are also cartilaginous and may calcify and 
ossify IS shown by the following case 

Male aged 14 years had had m another hospital 
amputation of the upper third of the left thigh for 
tumor of the lower end of the femur which was 
diagnosed as chondrosarcoma He died years 
later with pulmotiarv metastases and hypertrophic 
pulmotiary arthropathy 1 obtained a portion of 
lung from autopay an \ rav of which is shown in 
higure 37 It presented numerous nodules varying 
in diameter from i to 5 centimeters On cut section 
thev were composed of hyaline cartilage with scat 
tered areas of calcified cartilage and bone These 
areas cast the blotchy shadow shown in the \ ray 
Microscopic examination showed the tumor to be 
composed very largely of hyaline cartilage which 
in the growing peripheral regions shaded over into 
round cell preeartilage and in the deeper regions 
was calcified and ossified ^Fig 38) 


SUMMARY 

Bone sarcomata consisting largely of carti 
lage are best designated as chondrosarcomata 
Ten cases were found among 61 bone sar- 
oimata studied 

Irregularly branching strands and islands of 
calafication and ossification develop in many 
of them, which cast characteristic blotchy 
shadows m roentgenograms, making it pos- 
sible to diagnose the condition pre operativ ely 
Central chondrosarcoma of the shaft of a 
long bone may stimulate marked surrounding 
new bone formation leading to the laying 
down of a thick wall about it and a thickened 
shaft beyond \t This also gives a character 
istic X ray picture 

Some of the chondrosarcomata arise from 
cnchondiomata and cartilaginous exostoses 
Invasion of the veins with the formation of 
a cartilaginous tumor thrombus has been ob 
served m a number of cases 
Of the 10 cases reported, 1 is alive 10 y ears 
after exasion, i is alive 9 years after ampu 
talion and i is alive 3 years after amputa- 
tion This, in conjunction with the history 
of long duration m another case (E K ) 
would perhaps indicate a better prognosis 
than that for osteogenic sarcoma 
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I IS 37 Roentgenosram ol portion of lung tonlaining 
four nodules of metastatic chondro'arcoma that were 
parll> calcified and ossified 


of the shaft of the bone Dissection of the stump 
showed broken down faint blue cartilaginous tumor 
catering the end of the slump and mhltrating the 
medullarj casits and corlee for a distance of o s to 
I centimeter On longitudinal section ol the shaft 
a large gra> oval metastasis 1 s bv 3 centimeters 
was found to occup\ the medullarj canal 6 cenli 
meters above the end of the stump Microscopic 
examination of the tumor at the end of the stump 
showed It to be similar to that in the stump which 
had been previously amputated Sections of the 
metastasis in the medullar) canal 6 centimeters 
higher up showed (Fig 36) a richU cellular tumor 
composed of myxomatous cells and hyaline cartilage 
cells with considerable mucoid degeneration Karv 0 
kinetic figures were fairly abundant A roentgeno 
cram of the chest revealed no evidences ol metas 
tases and there is now no sign of local recurrence 
1 month after the amputation 


The local dev elopment of the soft degen 
erative tumor on top of the end of the stump 
2 1 months after the original amputation and 
the recurrence m the stump after re amputa 
tion as well as the histological appearance 
mere liighl> suggestue evidence!, ol malig 
nancy but the final evndence was the finding 
ol a metastasis m the mednllaiy canal ot the 
shaft abov e the stump The malignant tumor 
consisted of precartilaginous and mj xomatous 
elements with a smalt amount of hyaline 
cartilage and showed practicaUy no tendency 
S ossification This was m marked mntrast 
to the onginal benign tumor of the tibia con 
‘ of mature cartilage which underwent 

SSve o“stotion fhis patient has two 



cartibge 


sons ages 4 and 6, who have multiple car 
tifagtnons exostoses There are e tas^ 
this type in the registry recorded by otnen, 
abstracts ot which follow 


Cast J43 of Ihe Bone Sarcoma RtsatP f y 
a sarcoma develop m an evostosi. about the n M 
elbow at the age of 04 The right atm wa. anp" 
tated and the pathological leport “J" ,p. 
drosarcoma Nineteen leacs laler 1 utcoaia aij 
pwiced on the lower end of the left '™"' ”” 
Necessitated a mid thigh amputation 
eiamination showed a sarcoma made up latgcW 
hyaline caetdage It has been 'anouslv dogn"«« 
as chondmma mjaochondroma 
and osteogenic sarcoma The ^^sVftoai 

after amputation from acute appendicitis 
evidences of metastases d .rv was (bat 

Case 66S ol the Bone Sate"™ g , u, 

ofarapidl) gi"”'”!! .‘'‘'‘“ "S aged 

rmht femur of J months oSos 

.eiearx w^th verj evtensiv e multiple cartiiag 

elosloscs dating from childhood 

of the sarcoma showed a P ^ 

with bloichi irregular islands coma 

in Its central portion suss«tive of chond wr^ 

However the sections showed on!) mive 

coma without evidence of calcification o ’ ^ 

uon These must have been taken from a po 





Jl^ernti:"c?coXLM^^^ 

— i%^sr«ser:r 

ca“”/tl.= rfi that pernmoua an^mta 
he a deScencv disease but argued that it 

could not be due to a the 

the diet, (or it is frequentlj absent from h 
diet of unaffected persons They assume , 

therefore that there might be some d^a ^ 

,n dioestion and this is m accord with our 
kaowidge that all patients 
anamia, uith possib^ rare etKPU™®' ““ 
an achvha gastrica To test this theoo . 

Ld 3 ol gtams 01 - Hamburg ^ 



040 O' TBfATMCNr 
Reticulocyte and red blood cell changes u 


an ach>lia gastnea to Chart t Reticulocyte and rea DWOU ecu t-r aufau, 

fed 300 grams of rare t P-Snt who dev eloped a sev ere erysi^ehsinj^ 

-sSts-feiatf 


Slfanl rnalll administered dad, to pa Z 

entirely comparable to that of liter extract usually peoait for “ et ” 

obseiv ations u ere controlled bj te^mg either 

normal gastnc contents or Hamburg steak this type of 

aloue to patients with the disease and there ) ;,„ly ^ temporary effect and 

demonstrating that both material curatite Ihe condition has 

effective N\hen fed separately It ouile correctly been regarded in the past as 

eluded that these obseit ations ""8“ 2 n Invariably fatal disease In viow of these 

some dcficiencj , m the gastric P ^ results of the modern treatment are 

lients vvath pernicious ,he all the more impressive The iinmediate ef 

related to the cause of the diseaM therapy is prompt, striking, and, 

basis of this vioik Sturgis ““f, .tomach with a few erceptions which will bo noted 
led to try the effect of Sma^nd later consistently obtained in all patients 

in the treatment of pernicious j, ^ ™tient with uncomplicated pernicious 

demonstrated that it was “ amemiais fed, during a relapse, approrimately 

if not more so in inducing a remiss grams of cooked or raw liver daily , or the 

disease equivalent of from 400 to 600 grams of liver 

Tiir EFFECT OF FEEUiNG LIVER ,n the form of a potent extract, one of the 

ru „„o «-.«tiT<itdcsrf:nbcd most dramatic changes known to medical 

Since pernicious anami^^^h 3 5 after the 

as a clinical entity y j^^j^anstrated that treatment 15 instituted the patient changes 
years ago, it pmjuced a prompt from an apathetic listless individual to one 

any form “ ‘““'““mruntil the modek who is alert and interested in his surround- 
fom of therapy was introduced Further tugs Perhaps one of the most ,m,»ttant 
mmc as I vans states, it has never been signs of improvement is the remarkable m- 
dcmo'nstratcd that any other therapeutic crease m appetite which is m such striking 
Sme dclimlely prolonged a patients life contrast to the usual anoreria experienced 
St rsigmlicant period Ihe only exception by most patients with pernicious anmmia 
to this Statement IS that the transfusion of during a relapse Nausea and vomiting, 
blood m some instances ma> have prolonged which ma> be serious s>-mptoms dunng a 
life for a relatively brief interval, but all ob rehpse, promptly vanish, the temperature 
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THE TREATMENT OF PERNICIOUS ANA;mIA B\ LIVER FEEDRG' 


I N August, 1926, Slinot and Murphj (15] 
recorded for the first time convinanc 
evidence of the therapeutic effect of feed- 
ing liver to patients v\ith pernicious anxmia 
Since then, their results have been adequatel> 
confirmed bj a long senes of observers, so 
that today the value of liver in the disease is 
an accepted and established fact The events 
pnor to this important therapeutic discovery, 
and the correlated facts which have been ob- 
served since that time, have added greall> to 
our fundamental knowledge of the disease as 
well as its treatment 

In 1920, Whipple and his associates intro 
duced the idea of feeding liver, b> cmphasiz 
ing Its beneficial action in accelerating the 
regeneration of blood in dogs made anxmic 
b> bleeding In the following >ear, Felton 
published a brief note in the Stile Medt 
ealJounial, in which he stated that encourag- 
ing results had been obtained m pernicious 
anxmia by the use of a diet which contained 
small amounts of liver and of foods nch in 
iron In 1923, Gibson and Howard reported 
elaborate metabolic studies on patients with 
pernicious anxmia and recommended the use 
of an iron rich and vitamin adequate diet 
containing liver 

It was not until 1926, however, that ilinot 
and Jlurphy (15) published the epoch making 
contribution, m which the> clearlj demon 
strated for the first time two important 
points (i) that the red blood cell count of 
patients with pernicious anxmia could be 
restored to a normal lev el b> the simple pro 
cedure of feeding from 1 20 to 240 grams of 
liver dailj, and (2) that, within a few da>s 
after the beginning of the treatment there is 
a striking increase in the number of reticulo 
cytes or immature red blood cells m the 
peripheral blood 

Also in 1926, Koessler, Maurer, and Lougb 
Iin published their obsenations stating that 
a definite relationship exists between a state 
of chronic vitamin deficiency and certain 
anxmias They recommended a high vitamin 

iPre&rDtd bel<xe the ClmicU Co of the Amoicai 


diet as treatment and suggested that the meat 
of the diet should consist of liver, lidne), 
sweetbreads or brain in loo-gram amounts 
<lail> These observers further stated that 
this diet was the most promising procedure in 
the treatment of certain anxmias, especiall) 
pernicious anxmia It is now generallj be 
lieved that this diet was successful m the 
treatment of pernicious anxmia on account 
of some specific factor in liver and kidnev 
rather than its high vntamin content 
In 1927, a >ear after the original contnbu 
tion of Minot and Murphj, was published 
the work of Minot and Cohn (5), in which 
thej reported the elimination of a high per 
centage of non essential substances in liver 
without impainng its potencj and gave to 
the world liver extract for the first time 
Stimulated bj the introduction of a new and 
effiaent remedj for this otherwise fatal con 
dition, raanj workers initiated investigations 
which have thrown important new light upon 
this disease One of the first to take advan 
tage of this opportunitj was the late Francis 
\\ Peabodj of Boston, who appreciated that 
a unique opportunitj was offered to studv 
the bone marrow bj biopsj Bj this method 
It was possible to observe the marrow of a 
patient during a relapse and again after a 
remission had been induced bj feeding hver 
His Studies confirmed the work of Zadek, 
who had observed that the bone marrow was 
red and contained an increased number of 
mcgaloblasts during a relapse and became 
jellow and fattj dunng periods of remission 
Peabodj explained the anxmia of the relapse 
as due to the functional ineffectiveness of the 
bone marrow which results from the failure 
of the megaloblasts to differentiate toward 
mature erj throcj tes He suggested that the 
results obtained bj liver raaj be due to some 
factor in hver promoting the development of 
red blood cells In other words evidence was 
presented which suggested that the anxmia 
was more the result of impaired blood pro- 
duction than of increased destruction 

iCtJcfCprS (tons Ctucifo October 14 I i« 9 
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usually produce a decrease in the blood sugar 
equivalent to about 30 milligrams per 100 
cubic centimeters ol Wood This decrease 
begins irregularly during the first week and 
the maximum fall occurs from within 1 week 
to 17 da>s The cause of the diminished 
blood sugar following liver treatment is not 
apparent, but it ma> possiblj be due to an 
increased demand for catbohj dratc 
During the 2 jears in which the Simpson 
Memonal Institute has received patients, we 
have observed the effect of feeding liver or 
vanous tj^ies 0! liver extract to 125 patients 
with pernicious anTmia As has previousl> 
been stated, the immediate beneficial and 
striking effect of the treatment is now well 
recogmxed and no additional statement is 
necessaiy concerning it The information 
wbch Is much desired at present concerns the 
length of time a patient with pernicious 
ansmia can remain in good health provided 
the hv er or liv er extract is taken continuously 
in adequate amounts Unfortunately an ac 
curate and complete solution of this problem 
has not yet been obtained as the treatment 
has been used for only a relativ ely brief lime 
In an effort to obtain information on the 
point, the records of a special group of 42 
patients observed at the bimpson Memonal 
Institute were carefully considered In all of 
these patients the clinical evidence of the 
accuracy of the diagnosis was convincing 
Each patient of the group had a red blood 
count of 2 800 000 cells per cubic millimeter, 
or less and they all have been observed for a 
period varying from 6 to 27 months Thirty 
two, or 76 per cent had a red blood count of 
4.000,000 cells per cubic millimeter, or greater, 
at the end of a period varying from 6 to 27 
months In most instances the count had 
returned to normal in 6 weeks or 2 months 
and remained normal at the end of the ob 
servalion period indicated in Table 1 

Of the group of 42 patients, 2 arc dead 
One a woman aged 60 years was admitted 
with a red blood cell count of about 800 000 
per cubic millimeter She showed a charac- 
teristic response to liver extract with a return 
of the red blood cell count to normal in about 
6 weeks After a year of excellent health her 
death occurred i week after a leg fracture 


Her blood, 2 months before death, was normal 
and she continued in good health until the 
time of the acadent The second patient 
who died was a woman, aged 56 years, who 
when first seen had a red blood cell count 
of 2,700,000 per cubic millimeter She had 
rather marked cord symptoms, which greatly 
interfered with walking After i month of 
liver treatment, the red blood cell count had 
increased to 4,200,000 per cubic millimeter, 
but there was slight, if any, improvement in 
the spinal cord syunploms Her death oc 
curred about 1 year after she was first seen 
at the Simpson Memonal Institute Accord 
ing to her local physician, the blood remained 
within normal limits throughout, but the 
spinal cord symptoms were progressive and a 
complete paralysis of the lower extremities 
developed, with incontinence of urine and 
fajces For i month pnor to death, the pa 
tient was drowsy and complete coma was 
present in the last week of her life Her death 
must be attributed to the neurological com 
plication inadent to pernicious anosmia 

In 10 patients, or 24 per cent of the group 
observed, the red blood cell count was less 
than 4,000,000 at the end of a period varying 
from 6 to 20 months In each instance, how 
ever, a sinking improvement m the anxmia 
has followed the treatment and 9 of the 10 
patients had, at some time following the liver 
feeding, a red blood cell count of 4,000,000, or 
greater In other words 9 of these patients, 
had been successfully treated but had re- 
lapsed These observations arc shown in 
Table n 

It IS important to study the causes which 
account for the failure of the treatment in 
hope that recognition of its difficulties will 
be of assistance in the more successful man- 
agement of patients in the future In our 
expenence, the failure to obtain desired rc 
suits in patients with pernicious aniemia was 
due to three mam reasons, as follovrs (i) the 
treatment was not properly administered, 
t2) the preparations ol liver extract were 
inert or weaUy potent. (3) a complicating 
infection was present 

The most frequent reason for the failure of 
the treatment is that it is not properly ad 
ministered In most instances this is due to 
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and pulse rate become normal, the pabent 
rapidlj gams strength, and the jellotvish bnt 
of the skm disappears ^\lthln a or 3 weeks 
The average increase in the total red blood 
cell count is approximately 500,000 per cubic 
millimeter per week and at this rate the 
number of red corpuscles usuallj reaches 
normal limits within 6 to S weeks Rarely 
docs one see more constant, rapid and satis- 
factorj results from therapj m other dis 


easts 

Additional objective evidence of improve 
ment is usually observed m the form of a 
substantial gam in bodj weight In some 
instances this is sinking One patient, for 
example, gamed 18 75 pounds in 18 days 
Another patient gamed 23 pounds m 54 da>s 
In a group of 31 patients with reliable data 
concerning their change of body weight the 
average gam in a8 was approximately 8 
pounds in an average period of 37 days In 
some the increase was even greater than in- 
dicated, as the initial weight was determined 
during a relapse, at which time a vanable 
amount of adema was present, which dis 
appeared as the blood approached normal 
Ihis in part masks the actual amount of 
body weight gamed In 3 patients there was 
an actual loss of body weight, which may 
have been due to a loss of cedema One pa 
tient had a loss of i 5 pounds m 19 days 
another a loss of i 5 pounds m rS days, and 
a third a loss of 0 5 pound in 87 days 

During this period of remarkable clinical 
improvement, sinking changes, both mor 
phological and chemical occur in the patient s 
blood Usually on the third day the immature 
red blood cells, the reticulocytes, appear m 
increased numbers and rise from an average 


of about I per cent to an av erage maximum 
of 15 per cent on the seventh day and then 

decrease to normal within 2 or 3 weeks This 

increase m reticulocj tes is charactenstically 
observed m pernicious anaemia at the onset 
of a remission, either spontaneous or induced 
and IS interpreted as indicating an increased 
activnty of the red blood cell forming 
When this rise occurs, it can be confidently 
predicted that the red blood cell count will 
reach normal limits, provided an 
amount of Uver substance ,s admimstered and 


no complication, such as an infection, anses 
In an attempt to study the curve of the 
reticulocyte response more closely. Riddle 
and Sturgis hav e observ ed a senes of patients 
with pernicious anxmia, who were given sin 
gle massive doses of liver extract wheh irere 
equivalent to 3,000 grams of raw liver Fol 
lowing such a dose, the percentage of retioi 
locytes was estimated every 4 hours, da) 
and night, for a 12 day period Wth this 
method of treatment, the extent of the curve 
was approximately the same as when daily 
doaes were administered The response, how 
ever, was somewhat more rapid, as the in 
crease occurred m 48 to 52 hours, the peak 
was reached on the fifth or sixth da> , and t e 
percentage returned to normal m 10 or 12 


days 

Although the response of reticulocyte w 
prompt. It is not the earliest change which 
occurs, following the use of liver therap) 
Riddle has observed that, beginning wvtbn 
24 hours after the treatment is started, there 
is an increase in the urinary excretion ® 
acid from 74 to 531 per cent and an increase 
iQ the concentration of uric aad ^he Wood 
serum from 2S to 239 pet cent . 

assumed that the increase ‘D r 

tabolism results from an acceijrated rate 01 
development of the red blood celU and a 
resultant increased destruction of 
nudei Since the above ^ ' 

ported, corroborative evadence has bee" s ^ 

^ed by the work of Krafka This mv est gj or 
recently observed that the unc aad cxcretio 
doubled m Dalmatian coach dogs 
40 anemia had been P^duced b> hem 
rhage He likewise concluded that be 
crease was due to the increased activity 
hxmatopoieUc lissue in pcod^ans ^cd 
cells wath the concomitant destruction 
nuclei of the normoblasts 

In addition to the stnUng ^ 

aad motabolim at tho beginning of a re^ 

Sion, there is aUo * 1“'' ' °1 tolS'' 
slant decrease in the blood su^ar 
ing treatment Blotner and sugar 

reported that whole hvet ba-d demon 

reduang effect Riddle has re . ^ 

strated that various commercial liver xt 

i.i ae-rKihit this insulin like euect 
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the test Furthermore, each separate lot of 
liver extract should be tested clmicall>, for 
despite careful effort to apply precisel> the 
same methoda of manufacture to each quan- 
tity of raw material, there may be a vnde 
vanation in potency Until all preparations 
of liver extract are tested clinically, which 
obviously is associated with many difficulties, 
or until a more simple method of assaying the, 
product IS devised, the only safe procedure « 
to give the preparation in what is considered 
to be adequate doses and to observ e its effects 
on the patient's blood at frequent intervals 
The chief guiding principle in the treatment 
of pernicious anaimia with liver is, therefore, 
an exceedingly simple one, that i&, to pre 
scribe an adequate amount of the material 
and use every possible method to have the 
patient continue wUh the treatment, even 
though the blood is within normal limits 
There is no evidence to indicate that a special 
diet in addition is indicated as long as the 
patient consumes an average and reasonable 
variety of food This is usually the case, 
inasmuch as the patient’s appetite is stimu 
lated by the liver therapy to such an extent 
that a wide variety of food in large amounts 
is demanded Unless obv lously faulty dietary 
habits exist, it is usually satisfactory to leave 
the choice of food to the individual patient 
Likewise it is true that there is no convinang 
evidence that accessory medication, such as 
dilute hydrochloric acid is necessary, regard 
less ol the fact that the achlorhvdna persists 
when the blood returns to normal and the 
patient is s> mptomless In a large percentage 
of our patients a perfect remission was in 
duced by liver extract without additional 
medication of any type or special attention 
to the diet 

Of considerable importance m the treat 
ment of pernicious anxmia is the fact that a 
severe infection may cause the liver treatment 
to be less effective The mechanism of this is 
not known but clinical observations of the 
patients with pernicious anaemia who are un 
dergoing the liver treatment indicate that it 
IS true If a patient s blood has been brought 
to normal and maintained at that level by 
the proper maintenance dose of liver or liver 
extract, a severe infection such as a j^ehtis 


may cause the red blood cell count to fall, 
even though the dosage remains unchanged 
It IS desirable, therefore, temporarily to in 
crease the liver therapy 50 per cent m amount, 
when patients with pernicious anemia de 
velop any type of infection The undesirable 
influence of infection in diminishing the thera 
peutic value of liver therapy may manifest 
itself at the beginning of treatment by a less 
extensive and slower reticulocyte response 
If the reticulocyte response has already begun 
when the infection develops, there is a tend 
enqr for the percentage to drop to a low 
level An excellent example of this is shown 
in Chart I 


THE EFFECT OF TREATMENT 0\ THE CENTRAL 
NERVOUS SYSTEM LESIONS 
As soon as it had been demonstrated that 
liver has such a remarkable effect m restoring 
the red blood cells to normal m patients with 
pernicious animia, the question immediately 
arose concerning the relation of the treatment 
to the lesions of the spinal cord This is of 
great importance because approximately 80 
per cent of our patients have involvement of 
the nervous system, although m many in 
stances this is tnvxal and consists of only a 
rather mild paraisthesia of the hands and 
feet Many times the latter almost com 
pletely disappears, either permanently or 
transiently following treatment, and in most 
patients, regardless of the extent of the m 
volvement, there is a definite improvement in 
the symptoms referable to the spinal cord 
If there is evidence of a widespread spinal 
cord lesion, with definite indication of injury 
to the posterior and lateral tracts, the possi 
bihty that liver treatment will be of benefit 
is less promising This is especially true when 
there is a disturbance in the sphincter control 
of the bladder, resulting in urinary retention 
^th a subsequent c> slitis W hen this occurs 
there ,s superadded the factor of an infection 
whi^, as has been previously stated, causes 
the liver treatment to be less effective 
In general, while it may be said that pa 
tien^ with pernicious anemia and well 
marked spinal cord involvement may show 
a staking improvement with liver therapy. 
It IS true that the neurological symptoms may 
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the lack ot mtelhgcnt cooperation of the ilncontmuanco of liver medication 


- . . . - maj occur m 2 or 3 r 

sar), as uith insulin in dnbetes ami desic In an attempt to secure better co-operation 
wfed th}roul in m^Ycrdema to administer /rom the patients, membersofthestaflofthe 
the proper dosage continuousU throughout Simpson Memorial Institute ha;e recenth 
the patient s life It has been our custom to compiled a small manual containing the srni 
gi\t pound of h\er or extract eqmxalent pie facts concerning the disease and the essen 
to 400 to 600 grams of li\cr, dail^ until the tials of the treatment It is hoped that this 
blood reaches normnl limits At this time, effort to educate the inclundual patient mil 
the patient maj be placed on a maintenance prove as successful in the treatment of per 
dose, which is somewhat smaller than the nicious anxmia as the same method has in 
initial dose ncccssarj to bring the blood to the management of patients with diabetes 
normal In our experience, this dose vanes Another important cause for failu e of th® 
somewhat with different patients, but it is liver treatment m pernicious anaimia is tie 
usuallj /•/ pound of liver, or extract cquiva use of various extracts which are 01 Ion- 
lent to 300 or 400 grams of raw liver, 4 or 5 potenc> or are completel> inert This anj«s 

timcsawcch chieff} from Che fact fiat there is/iosimpleof 

In the matter of the maintenance dose, stnctl> laboratorj method of assajmg we 
however which is so important to the health strength of the preparation The on)> tnown 
of the patient, there is onlj one safe rule to method of testing the potency of hve extract 
follow and that i« to require the patient to is to administer it to an untreated patient 
report for observation at frequent intervals with pernicious ani-rma and to observe its 
At such visits the most important single effect on the red blood cells, especially tb* 
criterion of the adequaej of the dosage is the rcticuloc> tes If an adequate amoart of po- 
level of the red blood cells If the red blood tent material is given and the patient has no 
cell count is not within normal limits, this is complication, such as an infecUon, c^neare 
a dclinite indication to increase the dosage has taught us that the reticulocjtes will nse 
In a few instances we have observed the red to a maximum level m inverse proportion to 
blood cells and haimoglobin percentage to be the height of the red blood cell count ju't 
sbghtlj grtater than normal but there have prior to the beginning of the treatment For 
never been any severe sy-mptoms referable to example if the patient has a red bl^d cel 

this condition and there has been a prompt count of 1,000 000 the reticulocytes will reacP 

return to a normal level following a decrease a maximum percentage of about 35 jwr cen 
in the dosage vw from 6 to 9 day s , if the red blood cell 

Ont great difficulty which will always be is 2,000000 the reticulocytes will increase 
encountered is the failure to convince the a maximum of approximately 14 per cen ,1 
patients that it is necessary to continue with (he red blood cell count is 3 000,000 
the medication when they are free from slight, if any increase in the 11' 

symptoms and their blood is normal Despite although the total number of red blood c 
Our specific directions to continue with treat vviH gradually nsc to normal , 

ment and report at regular intervals about With such x precis^ response to ‘ ® . 

20 per cent of nil pntients at the height of a rmmsUation of livet or 
therapeutically induced remission discontinue constitutes a very valuable method °y * ° 
all User or take it irregularly in greatly re the efficacy of the malenai j „ 

duced amounts The symptoms of a relapse of this test meets ' ous 

occur insidiously and patients are often un- asmuch as untreated patients with pe c 
•vware that the blood count is reduced vmtil anxima are not as common now as pre 

rrerchesthelevelofapproximatelyjoooooo and also «ot all drug manufactur rs have 

red blood cells per cubic millimeter With the readily accessible clinical facilities to 
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TABIC II— RESULTS 



Son.— la tap l «nls ar >4p«r cent et the lata) paar «0M)le<«4 tvX7 patwst t«ept ant ()o) the Uced had eeachot ncamat lindit at 
benefit *aide i «l ( an the liver veament but (ht r« lu were cla> tame I me aiiei ilt UettmeDt «ai intliluled bul a parlial relapse oe 

tified aj Haul tfaciary k the rH LI ’a>l cell eausi trat lest tb a eurted fa tarso t reaacDt u indiealeo ui the eeluma on the tat eme 
aoooeaapet eubtc mlUneiet at the enda( iheaL er ttMopeiad la n{bi 


the tieatmertt ol pcimcious an®m)a, if gi\en 
m adequate amounts There appears to be 
no therapeutic difierence between the effect 
of beef, calf, or hog liver, although most pa 
tienlB prefer calf liver on account of its better 
taste and tetture Also it has been demon 
slrated that kidnej, when fed m amounts of 
yi pound dailj , produces the same effect as 
liver (McCann) If a series of patients with 
permaous anrmia is treated exclusively with 
raw or cooked liv er it soon becomes apparent 
that It is excccdmglj dilTicult in man> in 
stances for some individuals to continue in 
gesting a sufficient amount of liver or kidney 
daily Some patients have a natural dislike 
for such foods and others after a \anable 
period during which they have consumed 
their prescribed portion daily, develop such 
an aversion to this form of treatment that 
they discontinue it despite all warnings that 
a relapse will follow On the other hand, 
there have been some patients who have 
managed, without difficulty to consume the 
required amount of liver over long periods, 
and a few have even developed a keen ap 
petite for it 

Fortunately for those who were unable to 
continue taking liver, Minot and Cohn and 
their collaborators (5, 6 7, 16) began several 


years ago to eliminate by chemical methods 
the constituents of liver which were non essen 
lial to the therapeutic effect m permoous 
anxmia After a long senes of experiments, 
which they have reported at intervals, they 
produced an active liver extract (fraction G), 
a lew grams of which are equivalent to 100 
grams of raw- liv er By the use of this prepara 
tion, the equivalent of 500 or 600 grams of 
liver may be taken by a patient 4 or 5 times 
a week over long intervals, without difficulty 
and with an entirely satisfactory result 
These same observers have pursued their m 
vcstigations further, m an attempt to isolate 
the pure active pnnaple, until they have 
produc^ an experimental product which, m 
as small amounts as 06 gram daily, is suf 
fiaent to cause a satisfactory effect m patients 
with pernicious ansmia According to the 
last report on these expenmenls, this fraction 
IS free from fat, protein, and carbohydrate, 
and various reactions indicate that il has the 
cheimal nature of a nitrogenous base 
In adition to the investigations of Minot 
and Lohn important work has been done by 
West on the nature of the material in liver, 
Kezaikoff reported the successful admimstra 
tion per rectum of an extract made from cod 
liver, and Collip has developed a less complex 
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TABLE 1 — BLOOD COUNT 
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remain stationary or maj progress e\en 
though the Iner is gl^en in the most effiaent 
manner which is known at present The lat 
ter statement is of considerable importance, 
because, with the introduction of Ihjs form 
of therapy to restore the blood and maintain 
It at a normal le\ el it was hoped that ii per 
nicious anamia were recognized before the 
appearance of serious cord sjmptoms in 
\ol\ement of the nervous sjstcm might be 
prevented further experience is desir 

able before definite conclusions are reached 
jt is obvnous at the present time that the 


effect of liver therap> is much less marked 
on the sjTTiptoms due to involvement of the 
nervous sjstem than it is on those referable 
to the hematopoietic system 
The Same statement may be applied to 
various lesions other than those of the blood, 
which are frequentlj involved m pernicious 
anTima For example, the troublesome glos 
/Silis may disappear prompt!) when Iner is 
administered Starr and his co authors have 
reported a remarkable instance of this and we 
baveseenitmmanj patients Afew patients 
in whom there has been a recurrence of the 
glossitis, ev en though the blood has remained 
at a normal level, have been observed 
These facts emphasize a point of impor 
lance which should always be considered when 
appraising the effect of the treatment of per 
niaous anarmia The benefit of the treatment 
should not be judged solelv bj an> ••mgle 
entenon but from the entire clinical picture 
including the patients sjTnptoms phjsical 
signs, and laboratory examination It is 
probablj true that the red blood cell count is 
the best single evidence of the status of pa 
tients but a few have been obsened who 
have shown a satisfactory response so far as 
was indicated by a return of the red blood 
cells to normal level, yet the hsmoglobm re 
mained as low as 50 per cent of normal These 
patients are still under inv estigation and it is 
possible that some other cause for the per 
ststently low h-emoglobm may be discovered, 
such as occult bleeding or an as 
rvalvgnarcy Even though their red b!^ 
cell ojunt IS normal, it cannot be stated that 
this group of patients has responded m an en 
tirelv satisfactory manner to treatment kifee 
wise, the blood may be changed by treatmen 
from a severe anemia to an entirely nonna 
appearance and with this the patient rnay 
show a sinking increase m strength and a 
remarkable general improvement vet he mav 
still be completely incapacitated by severe 
neurological symptoms 

X\TE or MEDICATION DLMOVSTRATED 
TO BE ETFECnVT 

It baa been derronstrated that liver, cither 
cooked or raw prepared according to 
numerable household recipes, is effective 1 
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Anemia compiled by Staff, under the sMcial direc 
tion of hi C Riddle isted Ann Arbor Geoise 
■Wahr 

Si«R pAVt, Eluott C A.andNADLTB W II 
Liver feeding m pernicious anemia Med Clin N 
Am 1927 XI 147 

SruRCis CvEVS C and Isucs Raphael Desic 
cated stomach in the treatment of penivcious 
anemia J Am M Ass ig 9 xc 747 

West Raniwipii and Nichols I milv G liver 
fractions in pernicious anemia J Am M Ass 
ig 8 xci, 867 


*4 Whipple, G It, Ronscireir F S, and IIooies, 
C W Blood regeneration following simple anemia 
IV Influence of meat liverandvariousexlractives 
alone or combined with standard diets Am J 
Physiol rg o Iiii 236 

2S Zadek I Knochenmarkbefunde am Lebenden bci 
kryptogenetischerpernicioser Anaemic insbesondere 
Kti S(adium. det Remission Schweia med 
Wchnschr 1921, b 1087 Blut und Rnochen 
markbefunde am Lebenden bei kryptogenetiscber 
pemicioser Aoaemie insbesondere im Stadium der 
Remission Zfschr f klin Med 1922 xcv, 66 
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method of preparing h)er cYfract Keoeiiti> 
Castle (4) has reported a simple household 
method of preparing an extract, nhicfi can 
be accomplished \Mthout knowledge of chem 
isirj and with the use of ordinary kitchen 
equipment 

In re\nc\\ing the modem therapj of per 
nicious anxmia, it is interesting to note 
bricd> that desiccated hog stomach has re- 
centlj been obser\ ed (Sturgis and Isaacs) to be 
effective m the treatment of the disease and 
evadence suggests that, per gram of fresh ina 
tenal, it is more active than liver asasmaller 
amount of material is required to induce a re- 
mission Thisobsenationisofgreatlhcorttical 
interest, as it is in accord with the CTpcnments 
of Castle and Locke and indicates that normal 
hog stomach tissue contains a red blood cell 
maturing substance Whether the ihcraptutic 
effect la due dirtctlj to an active htmato 
poictic agent which is contained in the 
stomach wall, as it apparently is m liver and 
kidnc> or to some unknown mechanism, 
not yet clear 

The observation that stomach preparations 
are effective in pernicious a^^mla is of con 
sidtfable importance from a practical stand 
point, as they have only a slight odor and 
practically no taste In addition it appears 
possible to produce a stomach preparation 
which mil be much less expensive than the 
preparation of a corresponding amount of 
liver extract 

SUIIVI VRV 

Our observations mav be summanzed as 
follows 

1 Patients with pernicious anxmij show 
striking improviment following the use of 
adequate amounts of liver or potent liver 
extract 

2 W ithin 24 to 4S hours after treatment 

IS begun, characttnstic chemical and mor 
phological uhan^es may lake place in the 
blood, thereby indicating that further im 
provement will occur if the treatment is 
continued „ , , , 

3 The treatment may partially fail if it is 
not properly administered if a severe infec 
tion develops, or if there is extensive involve 
ment of the central nervous svstem 


4 Desiccated hog stomach and hogstom 
ach dtfatted with petroleum benzine produce 
a satisfactory hxmatopoietic remission m 
pcmiciouv antmia 
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Egg yolk and egg white are relativelj inert 
and the average hxmoglobm production is 
about 10 grams for 2 weeks abo'e control 
levels 

Chicken skeletal muscle (white or dark) is a 
little less potent than calf muscle, chicken 
bones and skin still a little below chicken 
muscle 

Gelatin feeding m large amounts wll in 
crease somewhat the hemoglobin output 
above control lev els It corresponds closely to 
the effect of beef muscle We ma> say that 
gelatin adds something other than tjrosine or 
tryptophane to the standard bread ration, 
which enables the bod> to fabricate a con 
siderable amount of new himoglobm 

INFLUENCE OF SPIN \ai, CABBAGE, ONIONS, 
AND ORANGE JUICE 

Spinach and cabbage (red and white) show 
but a moderate effect on hxmoglobm regen 
eration in standard anumia experiments We 
may 8 a> that from to to i2 grams of hamo 


globin per week above control levels represent 
their influence on blood regeneration 

lion m optimum dosage added to the spin 
ach ration may give complete summation, 
that 13 , the total effect as a rule will amount 
to the moderate spinach effect plus the larger 
iron salt effect This maj indicate that the 
spmach effect is not due to iron in this 
vegetable 

Onions are almost inert w ben tested in these 
anxmia experiments 

Orange juice likewise is almost inert under 
these etpcnmental conditions 

There is no evidence that various pigments 
which ma> be abundant in many fruits and 
vegetables have any influence on hxmoglobm 
regeneration 

Chlorophjll likewise appears to be wholly 
inert m these experiments w ith long continued 
anxmia m dogs 

It seems extremely unlikely that vitamins 
are in an> way concerned with new hxmo 
globm production under these conditions 
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BLOOD REGENERATION IN SE\XRE AN;EMIA> 

G JI inilPPX^ Aid, R t)cjresTE», Am" loer 


T he results ^ hich hippie and Robbins 
ha%e obtained in four senes of CTpcn- 
ments in rcfrencration of the blood m 
se\cre anxniia maj be summarized as follows 

OPTIilUir IRON TltERArV \VD SALT ETTECT 
The optimum dose of iron b\ mouth m 
these experiments is about 40 milligrams iron 
as metal dadj , added to the basal ration iron 
Abo\e this level of intake, a large excess of 
iron salts gives no further rise in the produc- 
tion of h'cmogfobin 

Iron has been given in the form of feme 
chloride, feme citrate, ferrous carbonate, 
ferrous sulphate, and ferrous ammonium sul 
phate With similar results The average neeUj 
output of hemoglobin on the optimum iron 
salt intake is verv close to 25 grams h®mo- 
globin 

The basal ration of bread contains eomilh 
grams of iron as metal per 300 grams bread as 
fed 

The optimum total intake of iron exceeds 
threefold the loss of iron b> bleeding and 
V astage of red cells It is obvious that this 
iron has some effect m the body other than 
that of mere replacement of iron m the lost or 
worn out hemoglobin 


salts, which also are uncertain in their reac 
tion m this type of eTpenment 
Zinc in these erpenmeats shorrs reaelwrrs 
which are practically negative 
Iron salts in vanous combinations with 
manganese, copper, or zinc, give himoglobin 
production levels almost exactly smala W 
the production expected from the iron alone 
There is no evidence for summation of the<e 
effects 

Aluminum and antimonj in the dosage 
which is emplojed show no evadence of a 
potent effect 

Potassium and calaum pho-phates ba'« 
little if anj influence u^n h'emoglobi’ 
regeneration 

Sodium iodide is to be dassed as almost 
inert and it may even at times inhibit sowe 
what the salt effect of iron or copper 
IVELUENCE or trVTR AND BIOOD SU‘!tCE| 
VEAL, EGGS, CHICKEN, ANP CEUTD* 
Lncr sausage as tested m these experiments 
shows a moderately high potency for new 
hmmoglobin production, which depends upo" 
the amount of hv er contained in the sausage 
The output of new hemoglobin averages 
about 40 to 50 grams during a period of 2 


This iron m excess of h-emogfobin iron re weeks 
quirements obvaouslj exerts some influence Blood sausage also is quite potent m the' 
upon internal body metabolism so that more experimental an*cmias in dogs It m> run a 
haemoglobin is produced This may be much as one half the potency of w^le Jive 
designated as a salt effect and is probably Its potent factors are whole blood, me 
similar to the effect noted with feeding salt scraps and a little hver It is probable t 
mixtures, copper and other metals and ash the ontained Wood is responsible for aJmo 
from tissues half the total effect , , 

Iron IS the most potent metal so far tested Liver and blood sausage deserve ca 
in severe secondary anicmia due to hrmor study as to their applicability m 
rha^'e m dogs human anxiruas Ai, acces^o-y 'act 

° they may prove to be quite valuable 

dsFLUENCE of lrA^G\^zsE, znvc coppek, Cajj skeletal muscle (veal) is as potent as 
ALDlfEsuir IODINE, AVP PHOSPEATES skeletal muscJc SO fat tested ard is in the 

irmsanese b> mouth causes \eij irregular class wth beet heart 
responses, sometimesfaiorabletorhtmoglobiii the ptoiiuct.on ot ^ 

Seration, sometimes not JlaugauBe is close to as Emms for s "'el's. 
probably somewhat less potent than copper one fourth the aterage take 

iAUtr.ct6fp»P»rP«»«nt»db«IofeUea4i)QlCW«»«fUieA«»*”'“COIleceolSurt»ijf Chic»«o October i«*> » 
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In order to obtain the best results, treat- 
ment must be regulated to meet the needs of 
the individual A drop in the red blood cell 
count and, in consequence, the possibility of 
increase in symptoms ma> be brought about 
not onl> by the ingestion of an inadequate 
amount of liver or effective substitute, but 
also by the occurrence of an infection or some 
other complicating factor Complicating fac 
tors, other than the acute infections, which 
occur not infrequently are such conditions as 
orrhosis of the liver, arteriosclerosis pyelitis, 
and diseases of the gall bladder If operation 
be desirable in the presence of any of these 
complications it will be necessary again to 
increase the quantity of substance which is 
being used for the relief of the anmmia 
The occuiicnce of pregnancy must also be 
considered as a complication requiring very 
careful observation and an increase in the 
amount of liver If spinal cord changes be 
present, obviously it would be unwise to allow 
the pregnancy to continue, because of the dan 
ger of an increase m the sy mptoms due to the 
probable drop m the red blood cell count Any 
drop m the red blood cell count must be con 
sidered as of serious import, because of the 
possibility of the increase or onset of the very 
distressing neurological changes 
From the laboratory standpoint, the prompt 
and definite increase in the reticulocytes or 
young red blood cells following the onset of 
therapy as suggested early in the use of this 
method, has been most interesting and helpful 
in determining the effect of liver or an effec 
live substitute, on the patient It is possible 
by means of the reticulocv te reaction to de 
termine, during a period of from 4 to 10 days 
after treatment is started the potency of the 
material fed and to predict the effect upon 
the red blood cell count 
Other interesting effects of treatment, as 
observ ed in the laboratory are the rapid elimi 
nation of the etceas of bilirubm in the plasma 
as indicated by a drop in the ictenc index \n 
increase of the white blood cells and blood 
platelets occurs and the red blood cells, which 
are enlarged during the stage of relapse, return 
to an essentially normal size 

It is surprising indeed that m spite of the 
very imixirtant observations concerning the 


effect of dietary measures on anjemia in am 
mals, as carried out by Dr WTiipple and his 
collaborators, there is still a dearth of accurate 
loformatton to determine the most effective 
treatment in man of the so called secondary 
anae mia-s from vanous causes This is, no 
doubt largely because of the great difficulty of 
evaluating the effect of various tvpes of 
therapy on anaimia m general, a problem 
which can be solved only by using the several 
methods of treatment m a series of cases of one 
type due to a common cause The scarcity of 
convinang reports as to the best method of 
treatment in secondary anaimia probably re 
suits also from the following causes (i) failure 
to advise the feeding of liver m adequate 
amounts, (2) failure properly to differentiate 
between the causes of the anximas, and (3) 
administration of certain ineffective sub- 
stances now available and branded “for use 
m the treatment of ansmia 


That liver, if given m sufficient amounts, is 
effective m the treatment of secondary ansmia 
due to certain causes has been demonstrated 
beyond question It is also true that improve 
ment will follow the use of large doses of iron 
in certain types of anxmia In order to dis 
cuss this subject satisfactorily , it is necessary 
to classify the anxmias into 6 groups, accord 
mg to the cause, as follows 

r Anxmia resulting from acute loss of 
blood In this condition there is generally no 
diminution m the iron reserve and rapid im 
provemetit will occur, provided the patient is 
m general good health If this anxmia be 
severe, transfusion may be necessary as a life 
saving measure, or to prepare a patient for 
operation 

a Animia resulting from chronic loss of 
blood Spontaneous improvement under these 
arcumstanccs may be seiy slow and indeed 
may neter be of sufficient amount to bring the 
patient back to a totally normal conditton 
Tlus 15 probably due to the great diminution 
in the iron reserve, which may be difficult to 
replac*, unless bleeding is stopped In these 
'iwi ‘'““’“ion generally has only transient 
el^t, although it is distinctly valuable pre 
c^ng a necessary operation ,Uter eliroina 
tion of the source of bleeding, liver or iron, or 
the combination ot the two m suffiaent 
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treatment of anxmia is of intercut ()la}s in the ctiologj of the disease Dr Castle 
to both the phjsician and the surgeon sboued that, nhereas the ingestion of i^o 
to the phjsician pirticularl> becauscof grams of beefsteak has no demonstrable effect 
the striking benefits \\hich result from the use on the blood, if this amount besuitabl) miied 
of liver in pemiaous anccmia, and to the sur Hath normal gastric juice, its ingestion dailv 
geon because of the importance of a knowledge will have an effect on the blood comparable to 
of the most efficient treatment of the sccon that of about iSo grams ofliver J»ormalgas 
darj anaemias from various causes In the tne juice alone does not have this effect This 
realm of surgerj perhaps no complicating observation indicates that fhematureofnifsl 
sjmptom is so uniformlj present as that of with normal gastnc juice permits the hbera 
anaemia Not onlj does it influence the work tion of an active principle comparable in its 
of the general surgeon, but also that of the effect on the blood to that supphed b) the 
various specialists — the neurological surgeon, feeding of liver The absence of this reaction 
the urologist, and the obstetnaan in the ach>lic stomach maj have a verj direct 

Confirmation of the prompt and striking mfluence m the development of pemiaous 
effect of liv er in the treatment of pemiaous or aoiroia That the effectn e substance in hver 
Addisonian anamia has been plentiful since is not one of the known vntamins has been 
the beginning of this form of treatment about quite defimtelj established Although it u 
gK" >cars ago Although much is >et to be entirclj possible that dietarj measures other 
learned in regard to the cffectiv e substance or than the use of liv er, or an effectiv e substitute, 
substances in liver, manj facts have been may influence the general condition of the 
established concerning its use patient, the> must be considered as of den 

As was early anticipated, the effective prin mtcly secondar> importance 
ciple has been demonstrated in fairlj large It is not m> intention to enter into a de 
amounts m substances other than hver and tailed discussion of this subject, but I would 
probabl} in small amounts, or in an inactive like again (o emphasize a few importast 
form in still others The active principle has points From a clinical standpoint, certain 
been obtained in a small fraction which is veiy important facts are available As was 
a\ ailable for general use in the form of a crude earlv anticipated liv er itself is not a wre for 
extract to be taken by mouth A purified ex pemiaous or Addisonian an®mia and it i> 
tract essentially free from the substances onjj through continuous and intensive tr«* 
which will reduce blood pressure and which raent that the best results are obtained Inc 

maj be used mtravenouslj has been prepared treatment must be so regulated that the bloo 
successfully b> Dr E J Cohn of the Depart will be kept in an essentiallj normal state n 
ment of Physical Chemistiy of Harvard addition to a red blood cell count of s 000,000 

Medical School ind used in sev eral cases b> or more cells per cubic millimeter, it i> n 
Dr Mmot This extract contains solids doubt necessary to maintain 
which are by weight about one half of one per morphological features of the blood >>ita 
cent of the onginal liver substance How the blood in this condition, our experience sug 
active substance does its work is yet to be gests that the soreness of the tongue ma) 
learned, studies are under wa> to determine avoided, the diarrhcea which occasion y 
the exact chemical composition of the extract present in this disease ma) 

Dr Castle s monumental w ork on the use not onI> ma) one expect to avoid the prOo 
of Dredi<^ested muscle meat in anemia has sion of neurological changes, but there vv 
heJoed us to understand the nature of the dis improvement in these symptoms it ine) 
ease and the r 61 e which the ach)lic stomach present when treatment is begun 
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and to Dr John Powers of the Peter Pent Cncham IIos 
piul for assistance Dr hlmot and I particularly wish to 
acknowledge the aid given to Dr Cohn and ourselvM by 
Drs Means Christian Richardson and Castle instudyint, 
clinically the nature of the substance effective in pernicious 
an£mia 

DISCUSSION 

Dr CiuRLES A Elliott Chicago Vou have 
listened with interest and I am sure with profit to 
the papers just read bv pioneers in the work of 
extending the horuon of medical knowledge in this 
patticuUt field 

kou who have followed the work of Dr Whipple 
and his associates on pigment metabolism since 1917 
have found in their studies an etampleof persistent 
logical and unbiased pursuit of a problem seldom 
equaled in medicine This has culminated m the 
establishment of an idva namely that blood pig 
ment regeneration and bile pigment excretion can be 
modified at will bv diet and has prompted the sug 
gestion that liver feeding be tried in the treatment 
of the anxmia of pernicious anxmia This work is 
one of the recent outstanding contributions of 
phvsiologj to clinical medicine 
FoUowiDg the reading at the meeting of the 
\s 80 ciation of American Ihvsicians m ^fa> ii> 6 
of the paper b\ Minot and Murphy on the clinical 
results obtained by feeding liver to patients with 
pernicious antmia and the subsequent publication 
of the paper in the /onrujf 0/ t/ic Imcnean Mfiittcl 
Assoctiihon August 14 igaO this method has been 
given a world wide trial and has received universal 
support as detailed in the paper of Dr Slurps 
Since then our knowledge not only of the type of 
anitnn seen in pernicious onimia but abo of the 
nature of pernicious anxmia independent of the 
blood state has been greatly extcnvled by such men 
as Sturgis Cohn Isucs Siarr Castle and manv 
others whose interest in clinical investigation has 
been stimulated bv the results obtained bv this 
treatment of a disease which previously had resMed 
all forms of treatmint 

\ few of the risulls that this studv has demon 
strated mav be staled as follows 

■ The blood state of pernicious anxmii is but 
one feature of that disease It represents a Ivpc of 
anxmn occasionallv seen in other diseases noiabfv 
m sprue and this t\ pc of anamia responds tvpicalJy 
to liver feeding wherever seen 

2 In addition lo (he hamopoietic svsiem the 
gaslro intestinal tract and nervous svstrm are also 
aflcclcd in pernicious anxmia These mav be inde 
pendent of anv demonstrable anxmia One co 
counters posterior lateral cord degeneration recog 
meed bv competent neurologists as pernicious 
anxmia without anamn and gastro inlri.|ina] 
manifestations of anaciditv glossitis anorexia 
nau ei and diarrhira in patients with pernicious 
animia w ho e blood is maintained in appronmatcK 
normal slate bv liver feeding The gastro intestinal 
and nervous manifestations of pernicious anxmia are 
little if at all mlluenced bv liver feeding even 


though the blood state is maintained at normal by 
this means 

3 The consensus of opinion is that pernicious 
anxmia is a deficiency disease either dietary in the 
sense that certain necessary substances are wanting 
in the foi^ intake or more likeK a functional de 
ficicncy, in that some necessary secretion— an en 
z\me or a hormone — 1» lacking in the individual 
which makes it impossible for him to utilize blood 
forming elements 

4 Not the least valuable result of this form of 
treatment and the effects produced therebi has been 
the stimulus to clinical investigation which the open 
ing of a new avenue of approach in the inv estigation 
of this and allied diseases has offered 

Dr A C I\\ Chicago We have in the papers 
of Drs WTiipple Sturgis and Murpbv excellent ex 
amples of the application of stnctlv physiological 
observations to the treatment oi disease Dr 
Whipple working with dog has ptoved concluviveh 
that certain dietary factors especially liver mark 
edh increase the building of hemoglobin bv the 
blood forming organs The feeding by Mmol and 
Murphy of fiver lo patients with pernicious anxmia 
with almost miraculous results constitutes a mile 
stone in the progress of experimental medicine But 
uhv liver and certain other tissues possess this cura 
live piopertv is still an unsolved problem 

The observation of Sturgis and Isaacs that whole 
stomach is as effective as hv er and the observ at ion of 


Castle that gastric contents from persons with nor 
mal gastric secretion also is effective attracts the 
interest of anv physiologist interested m the physi 
ology of gastric secretion 
In 19 6 Dr farrell and 1 observed the occurrence 
of anxmia in gastrectomized dogs Of these idled 
of a grave anxmia before we could find a cure In a 
third dog which we have had anzmic on 6 diRtrent 
occasions during the last 5 vears we found that the 
anxmia could be controlled with cod liver oil bv 
mouth and iron subcutaneously Raw or cooked 
liver was not effective because it caused a severe 
diarrhira Liver extract was effeclivt Not all dogs 
deprived of the digestive function of the stomach 
develop anxmia W e have s such dogs in thclabora 
tory now with anxmu in only i other than the 

5>«r eJog The Wood picture of this anamia m 
dogs does not resemble that of ptrmcious anxmia in 
man neither docs it resemble that of chlorotic 
anxmia It is not due to himonhage In a (lot, 
rendered anamic bv the Whipple mctlioil kept m 
and then gastrecto 
mu^ the blood returned to normal on a -lock diet 
wi^ina month Another dog while anxmic became 
^tiani and aWrted at 6 wicks It should be 
pointed out in this connection that the dog mav be 
so bio^icallv constituted that he will not develop 
tnc pirture of pernicious anamia as priscntcd In 
1? be done on monkeys 

occasional occurrence of 
amdoga deprived of their gastric function bv 
the occasional occurrence of pernicious anxmu in 
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amounts and in proper form, mil generaUy an individual problem andmanyvanatiorsm 
rehe\e this condition rather rapidly Li>er the anaimic state occur, some of which ma\ 
extract is of little or no \alue Liver may be be influenced favorably by intensive treat 
used either cooked rather Iightlj by broiling or ment of a proper sort 
as the raw liver pulp Just whit is the most Anamia is a much more common sjmptom 
effectiv e means of administering iron has not than is ordinarily supposed So called neiiras 
been definitely determined Meltier has tbema, or even mild psvehoses, and various 
observed a more prompt and greater rise in states of malnutrition and weakness may 
the reticulocy tes m secondary anaimia follow- result from only a moderate diminution of 
ing the administration of iron with acid, or an the haemoglobin ov er a long penod of tune 
acid iron preparation That the quantity Proper treatment of the ansmia wBl oiten 
administered be large is probably of greater cause sinking improvement in the patient’s 
importance than the form m w hich it is giv en, general condition 

although there are undoubtedly many prepa- The value of Iiverm treatment of conditions 
rations of iron which are inert other than anitmia must be determined b\ 


3 Amimias of the nutritional and chronic 
chlorotic types Although the chronic loss of 
blood, or other complications may play a rdle 
in the dev elopment of such conditions, certain 
pathological states such as achy ha gastnea, or 
a defiaency in the diet may be primarily the 
cause of the anxmu Anmmias of these ty'pes 
often improve rapidly following the re^ar 
ingestion of a diet coataioing generous 
amounts of green vegetables, fruit, and red 
meat Improvement mil be enhanced by the 
employment of measures effective in anemia 
from haemorrhage It may be necessary, how- 
ever to give even larger amounts of liver or 
icon than in the latter condition 

4 Anaemia occurring during pregnancy or 
acutely at the puerpenum, due to no dearly 
recognized cause The anmmia w hich anses m 
pregnancy is influenced favorably by large 
amounts of liver or of iron, Iiv er extract havong 
little effect The acute sev ere anemias follow- 
ing labor are probably influenced favorably 
either by transfusion, liver, or liver extract 

5 Anmmia due to chronic infection It is 
essential to remove the cause of this anamia 
before treatment is begun, otherwise httle im 
provement will be obtained The same treat 
ment may be employ’ed as la the cases result 
ing from the chronic loss of blood 

6 Anmmia caused by certain diseases or 
toDC agents It may be found in nephntis, 
tuberculosis, leukemia, Hodgkins, disease, 
cancer, and other conditions 

The results of any form of treatment will 
usually be unsatisfactory until the cause of 
the ansmiais remov ed Each case is, however. 


critical observations of its effect on groups of 
Similar cases A small group of patients witn 
bUiary arrhosis showed apparent unprove 
ment in general condition and a drop in tbt 
bilirubin content of the blood plasma follow 
mg the ingestion of rather large amounts ol 
liver Judgment as to the effect of the ii\« 
must be i^uenced by the knowledge that 
spontaneous remissions may occur Obsena 
tion of a small group of patients with itno- 
pathic chronic purpura hsmorrhagica, who 
have taken Lver regularh m large amounts, 
show suffiaent evudence of improvement to 
warrant further studies along this line 

That bver causes m some persons ^ im 
provement in the appetite and so allows a 
higher calonc intake, with a resultant gam m 
weight, is of definite interest This is perhaps 
because of the effect of tie substance cod 
tamed in liver which reduces blood sugar 
Further studies concerning the value of Ii'cr 
m the treatment of the diabetic are being car 
ned on 

I have only briefly commented upon some 
aspects of the work oa the treatment of ans 
mia which is being carried out at the Harvar 
iledical School and its aUied bospitaJs ana 
which in large part forms the basis tor me 
opinions expressed here JIuch of the w 
to which allusion has been made, and 
has been earned out in response to °ngin 
stimulus of Dr George R Jlinot and by 
oj operation of many indivuduak, is as y et 
pubbshed 

I am indebted to Dr Vlinot ^ 

Thoniditc Wemonnl Laboratory of Boston City Ho P 
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T he operation o( suprapubic prostalec 
tom> It mil be readilv conceded, has 
since its inception aln aj s fallen short of 
the true ideals of surgical procedure The 
worst feature, of course, has been the inabihtj, 
to secure first intention healing Of this the 
two chief contnbutorj causes haY e been the 
lack of preasion in the method of haemostasis 
and the presence of a ragged postoperatne 
caMt> demanding drainage 
As a matter of fact, during the past 30>ears 
comparatively little progress has been made 
in the actual technique of the operation, the 
improvement that has occurred m operative 
mortality being to a large extent due to the 
pro operative preparation 
A great deal o 5 effort has been expended on 
various methods of control of hamorrhage 
both b> suture and rubber bags and on oblit- 
eration of the prostatic cavity by suture The 
work of Thompson, Walker, Judd, Lower, 
Hagner, and Pilcher is outstanding m this 
respect 

Hitherto to my knowledge, no attempt has 
been made to reform an> part of the torn 
prostatic urethra nor has complete success 
crowned an> efforts at exact control of haemor 
rhage b> suture 

At the Australasian Medical Congress held 
in Dunedin, New Zealand m March, 1927, I 
showed lantern slides of the technique which 
I had earned out in 3 cases for the le forma 
tion of the prostatic urethra, and ventured to 
forecast that with the perfection of this tech 
nique " the ideal operation of complete closure 
of the bladder without suprapubic drainage 
would then be brought within the region of 
practical surger> * 

It was not, however, until 7 months later 
that I performed m> first operation of com 
plcte closure 

Previous to this I had in 10 patients tenta 
tivel> performed the plastic technique as at 
present, but in conjunction with suprapubic 
drainage 


The operation had been designed many 
months previously , but the needle and needle- 
holder had presented an obstacle to its suc- 
cessful performance The failures with the 
many types tried had been numerous and 
disappointing Eventually I had constructed 
the present modification of the boomerang 
needleholder of \oung (Fig 21), to whose 
courtesy I am greatly indebted for sending 
me the otigiiul This latter, long before, had 
proved too short and frail The modification 
fulfills every requirement 

Ixivver s operation of complete closure ap- 
peared in the Journal of the American Medical 
Assoctalion on September 3 1927, and was 
brought to my notice some 2 months later at a 
time when my complete operation had already 
been performed on 17 occasions 
My operation is, however, essentially dif 
ferent m technique from that of Lower, and 
the immediate and remote results are uni 
formly much more favorable than those 
claimed by him or than would seem possible 
with the technique which he described 
I have always held that there were three 
dciiderata for successful closure of the bladder 
after prostatectomy First and foremost, the 
complete control of htemorrhage, second, the 
re formation of the prostatic urethra, and, 
finally , the obliteration of the prostatic cav ity 
The essential features of the operation 
which 1 have devised include (1) a senes of 
sutures in the prostatic bed which provides 
for complete control of hemorrhage, oblitera 
tton of the prostatic cavity and re foimalion 
of the prostatic urethra, (2) complete closure 
of the bladder and abdominal incision, bladder 
drainage being provided by a catheter in the 
urethra, (3) removal of the catheter on the 
tenth day and re establishment thereafter of 
natural micturition wnthout further local 
treatment 

The operation has been practiced in the 
past 21 months m no of itS consecutive 
prostatectomies for benign hypertrophy, m 
eluding 15 two stage prostatectomies The 
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gistrecfomized /luman beings b> the relation of 
ach\lia gastria to pernicious anxmia in man and 
b\ the atrophv of the gastro intestinal mucosa m 
man we thought that the mucosa of the stomach 
might produce a substance that had an action on the 
blood forming organs In the spring of lOag Mr 
Burgess Mr Morgan and miseJf in cooperatwa 
with seseral physicians fed daiK from 400 to 500 
grams of p3rliall\ cooked gastric mucosa from hogs 
to 4 pernicious anxmia patients with negaliac re 
suits on the blood pictuie I he administration of 
pepsin also gave negative results but those of liver 
feeding were positive The results obtained bv 
Sturgis and Isaacs show that whole stomach has a 
positive effect which indicates that the effect of 
whole stomach is due to its muscular tissue or a 
combined action of both muscular and mucosal 
tissue 

The work of Castle referred to bv Dr Murphv 
indicates that the normal i/t tita S'r^tne digestion of 
meat produces a simple protein substance which has 
an action on the blood forming organs Because he 
obtained negative results with meat digested in 
vitro, or outside the bodv he thinks that gastric 
juice contains some specifically acting substance 
This IS not necessanlv true however because diges 
tion in the body occurs at a more rapid rate unless 
special precautions are taken than digestion outside 
tne body Another fact that bears on this point is 
that raw meat is the only one of the common food 
substances which contains a natural secretagogue 


and that gastric digestion of other foods producfs 
secrefagogues that stimulate the fonnatioD of d. «- 
live juices in general It may be that a grneralim 
provement in digestion due to the feedia" of or pro- 
duction bv digestion of secretagogues b tht cau'f of 
the improvement in pernicious ansmia PostBor 
tem avlol}$i» occurs at quite a rapid rite in tir 
liver So far as we know gastnc digestion does cot 
produce vitamins Complete digestion of a food 
may be necessary however to release an eNeutal 
dietary factor from the food complev 

The beneficial action of bv er in diabetes and olhor 
conditions may possiblj be due to its high vitamm 
content, since Allen and also hlill> have found that 
certain plant extracts by mouth decrease tfie in'iiua 
requirement Mills has sug<’ested that vitamin B 
content of such extracts affords the injured panerMS 
an opportunity for functional recovery and it has 
been known for some time that pigeons on a vitamin 
B free diet hate a by perglycarmia 
Trom the papers presented tooigbt I am suk 
that we all feel assured that medicmeis not satu6« 
with empiricism but is attempting to determiue tic 
nhys and wherefores 
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cle-in enough to ^\arrant closure ^ith safct\ to the l«mu of tolerance should be cmplojed 
and that practicallv an> bladder possessed The dirtier the bladder, the greater as i rule 
h\ a patient \\hose renal function is good the tolerance for nitrate of siher It is rarel> 
enough can, except N' hen complicated b> the possible, nor is it necessarj to exceed a greater 
presence of a foul di\crticulum i\ith a small strength than i 1,250, and e\cn this <»trLngth 
onlice be rendeted clean b> the following \mU often not be tolerated Nitrate of silver 
technique viz used b> this method has > aided in m> ex 

I) The retention catheter is connected b\ 


glass and rubber tubing to a bottle at the bed 
side containing antiseptic I do not believe 
that an\ method ol antisepsis mil clean up a 
<hrtv bladder or prevent infection of a clean 
one when the catheter is drained into a unnal 
between the patient s thighs The catheter ts 
changed at least cverj third dav A hot bath 
and urethral irrigation with i 5000 solution 
of oxjcvanulc of niercur> is given helwicn 
chan>,cs \ cream consisting of 1 500 ox\ 
cvanide of mcrcur) in tragacanth and glycer 
ine is Used for catheter lubrication 

h Bladder irrigation with weak solution of 
permanganate of i>otash (of a light pink color) 
Is practiced oncv or m «lift> ca«cs twice 
<lailj Back and forth washing is earned on 
until the return is clear when the ptrman 
ganatc solution is complcteh washcil out with 
plain '■lenlc water 

f I our ounces of 1 ^ 000 solution of nitrate 
of silver Is then run into the bladder and the 
cathitcr clampul for half an hour if the pa 
licnt w ill tolerate this strong solution so long 
In vera dirtv cases even strongir solutions up 



electncalljr ligliiwl retractors are m po itun the ts-o 
hlerathrmo Ulic sutures bate been inserted and tied 
Tlie median recon Iructive ulure is m po itpn hut not 
lirf In.*! 1 assajte of the left Literal suture bi means of 
the peciat needle and nerdleholder and ligature earner 
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lirst operition wis performed on October 15 
1027 There uas no death until the tight) 
tifth patient Of the no patients 2 died, 
I on the si'cth da\ from pneumonia and i on 
the fort\ ninth da\ from inanition J he 
mortalitj ^\as i h per cent 

Of the remaining 8 patients who were giten 
suprapubic drainage i died (Case i Table 
I) The total mortalit\ for the senes was 2 ^ 
per cent 

Fable I shows the reasons for suprapubic 
drainage in the 8 patients who were so treated 




T^BLE r 


Opcral n P*'' 

Two stage operation fat patient deep peUis 
Technifiue incomplete Fir*! sUge b) author 
T«o stage operation insufficient exposure I’w 

cvstotom\ el ewbere . 

Ilxmostasis incomplete Earh ca e Needle ^ 

(rouble _ 

Inabibty to pass Ibe No SF nthetertnen em 
pIo^<^ Eartv case 1 

Presence of a foul dnerlicula , 

Enormous sublngonal adenoma filiifig , 

Die«l after 10 (la>$ anuria 


Total 

PObTOPER-VTia E IIEilORRIiaGE 

Postoperatn e h-emorrhage demanding s 


I'ostopcratn e nTmomiagc . 

prapubic drainage occurred m 4 of nr 
22 cases due chiefl) to errors 
Two were reactionarj and 2 secondarj hi 
the^ patients e\entuall> made goo 

ZTS ..ngU „nU,.c, .n Ik past SS case. h‘ 
the bladder beat opened after operation at 
time for an \ cause u-liatsoeur 


PRZ OPER-\Tn E TRE VT'IENT 
The preoperatne technique which I «« 
lov hafbeenpreatousl) dealt with at lenjb^ 
fere it is onI> nece-^sarj to state that p ^ 
ectoma is not undertaken until the b 

S IE C»B«c i Obit 15. tl 69 
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Fiff 10 The first anienor ftiteh Jicd the second 
tition but not tied Portion o( the deep pact of the second 
suture can be seen running deeply across the prostalic 
cavity )ust be>ond theapee of the tngonat flap 


Fig It The pla»tic operation completed the control of 
bsmorrhage is complete Catheter in position Note that 
ample room is left for drama(.e upward alongside the cathe 
ieriDto thebladler 


The bladder incision is lengthened and re 
traction sutures inserted 
The intra urethral method of bimanual 
enucleation of the prostate is next carried out 
and the prostate is removed The special 
curv ed lithotomy forceps, v. hich arc employed 
for the delivery, compress the prostate m its 
lonfc axis and greatly facilitate this step 
The author’s electrically lighted bladder re 
tractors art then inserted Of these, two lit 
eral and one posterior are routinely used, an 
anterior being added where there lanny “over 
hang ’ in front such as occurs m patients with 
deep pelves (rigs 6, 8, lo, ii, i8, 19, 20) 

The prostatic environs are carefully re 
viewed, any glandular remnants are removed, 
and the ragged portions arc trimmed up so 
that a nice clean, rounded orifice remaios 

(Fig 3) 

CONTROL or IIEMORRIUCE 
The gross hxmorrhage in most cases is 
readily controlled by insertion of two sutures 
in the rim of the prostatic cavity at the po>i 
liona of 4 and 8 o clock rcspcctiv ely , 12 o clock 
being consukred the midhnc anterior (I ig 6) 
\l one or both of these points a bleeding 


artery or vein can generally be seen The 
suture should be tied in front of the bleeding 
point if arterial, behind if venous This is 
quite important, as inaccurate application of 
the sutures necessitates their multiplication 
Very occasionally an additional suture on one 
or both Sides may be required 
The persisteni ooze from the prostatic 
cavity vnll be taken care of by its obliteration 
at a later stage 

The author’s modifications of Toung's 
boomerang needleholder and ligature earner 
armed w ith Is 0 2 plain catgut are used through 
out for placing the sutures at the bladder 
neck (Figs 21, a2,an.d aj ) 

THE RE FORM VTION OF THE FLOOR OF THF 
PROSTVTIC LRETHRA 

To accomplish this step of the operation a 
long pair of angular ring forceps (iig 24) is 
passed into the prostatic cavnty and picks up 
the prostatic capsule at a point low down on 
the posterior wall This can generally be 
vizuahzed, though it is not matcnal 
The boomerang needle is now passed cn 
tenng the mucosa at the position of 6 o’clock 
and from to ^2 inch behind the prostatic 
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perience infiniteh better results than an> 
of the newer mercurial preparations 

M> experience, also so far as prelimmar> 
\as ligation is concerned, is m complete accord 
w ith that of \ oung In a long series of open 
tions there has been no case of epididvTiiitis 
when \as ligation has been practiced at the 
beginning of treatment 

OPERATUE TECItMQUE 
Prior to operation the patient s thighs 
genitals and lower abdomen are surgitall> 
prepared 




Fig S The median reconstructs e suture td 
a longue shaped flap of trigone ’^'Mdoirainto thepw taW 
cantv and re forming tie floor of tie prostaOe 
The brst anterior deep obLteratne tran5%er8e suture u 
positioR but not tied 

Immediatel, before the patjent brought 
to the operating theater, the bladder is washed 
out and complete!) emptied lbe mthet"t r 
moted and the urethra thoronghh impM 
mth I 3000 solution of or)cianide ot iner 

""After the induction of anesthesia the 'heels 
and tonels are so draped as to allow access 1 
the rectum genitals and operation area 
ratelj mthout soiling the held of opetatM 
Two gloces are worn on the Wt ‘aA J 
outermost of which IS to be remoaed after 
bimanual enucleation of the prostate 
A transaerse shm mci'ion is made 
aboae the top of the sa-mpha si5 and from 
21 S inches rn length ocaasionall) ' 

aera fat patients The aponeurosis IS ™ 
lerticall) to the reguired estent 
undermining of the fat or of the apo 
The bladder is picked up with j" 

and the pentoneum IS reflected to 

The bladder is then opened ' ert.call) b) ' >« 
dissection and ana remnant of Idf'™ ''4,atiK 
Urrough the nozzle of a suction appaiaWS 
(Figs 1 and z 1 There is complete absence^^ 

soihngof the abdominal panetes > 

lotion flow^^g o\er them 
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Fjg 10 The fir$t anterior ititch tied the $ecoinl >n po 
sitioa butnottied Portun of thedeep psft of theaecond 
euture «#n be leen ninmng deeply across the ptostatic 
cavity just bejondthe apex of the trigonal dap 


Fig II The plastic operation completed the control of 
bxiDorrhage is complete Catheter in position Note that 
ample room is left for draioage upnard alongside the cathe 
ter into theblad ler 


The bladder incision is lengthened and re- 
traction sutures inserted 
The intra urethral method ol bimanual 
enucleation of the prostate is nc’ct earned out 
and the prostate is remo\ed The special 
curved lithotomy forceps, \\hich are employed 
for the delivery, compress the prostate in its 
long a<is and greatly facilitate this step 
The author s electrically lighted bladder re 
tractors are then inserted Of these, two lat 
eral and one posterior are routinely used, an 
anterior being added v.heic there is any ‘ over 
hang in front such as occurs m patients with 
deep pelves (Figs 6, 8 10, ii, 18, 19, Jo) 

The prostalic environs ate carefully le 
Mewed, any glandular remnants are removed 
and the ragged portions are trimmed up so 
that a nice clean, rounded orifice remains 

*rig 3) 

CONTROL OF HEMORRHAGE 

The gross hxmorrhage in most cases is 
readily controlled by insertion of two sutures 
in the rim of the prostatic cavaty at the posi 
tionsof 4 and S o dock rcspccliveU 12 o’clock 
being considered the midtinc anterior (Fig 6) 
vt one or both of these points a bleeding 


artery or vein can generally be seen The 
suture should be tied in front of the bleeding 
point if arterial, behind if venous Phis is 
quite important, as inaccurate application of 
the sutures necessitates their multiplication 
Very occasionally an additional suture on one 
or both Sides may be required 
The persistent oo^e from the prostatic 
cavity mil be taken care of by its obliteration 
at a later stage 

The authors modifications of Toungs 
boomerang needleholder and ligature earner 
armed mth No 2 plain catgut are used through 
out for placing the sutures at the bladder 
neck (Figs 21 22, and 23) 

THE RE roRMATlON OF THE FLOOR OF THE 
PROSTATIC URETHRA 

To accomplish this step of the operation a 
long pair of angular ring forceps (Fig 34) is 
passed into the prostatic cavity and picks up 
the prostatic capsule at a point low down on 
the posterior wall This can generally be 
vizualized, though it is not matcnal 
The boomerang needle is now passed en 
tenng the mucosa at the position of 6 o’clock 
and from to K inch behind the prostatic 
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1 12 JJ fleft) ^cctonalxien shoninsthemtlbodof pickin2iip tbe prostiticcapsule 
pnor lo thepassa2eof thcnir<lian fwonsiructivc suture The track of thi is indicated 
h\ the <lotlc<l line runninR between thenumreal i and which represent thepoints 
ofentrj ami etitof the needle 

I’i2 13 ^fctianal \Kw howing the tn^onal flap w po itioit re formins the floor 
of the prosfilie urethra The median teconsltucttie and right lateral hxmostatii. 
utures are shonn 


rim emerging deepU in the prostatic ca\il\, 
passing bclo^^ ind behind the tissue prcMOush 
caught up b> the ring forceps and either ju»t 
picking up or just missing the torn edge of 



Fi'» 14 Similarnew to Figure j showingthemethodof 
in«eftion of the median reconstructs e suture The right 
lateral and posterior electncall> lighted rrliactors ate in 
position The forceps has e picked up the pro utic cap tile 
preparatory to the passage of the needle ahich pas^ 
ei her through or adjacent to the torn edge ol the pro tatic 
urethra The numerals r and . represent the point tj entp 
nnd exit of the needle The numeral j is the tom end of the 
prostatic urethra and 4 i the verumontanuru 


the prostalic urethra (Figs 5, 6, 7, 8, 12, ij 
and 14) 

This medium posterior suture passes \er3 
deepK through the tngone so that the whole 
thickness of the undcrljnng mu«cle is included 
in Its bite \ thick muNCuIar flap with a good 
blood suppl> is thus insured 

The t^^ng of this suture not onI\ reformi 
the floor of the prostatic urethra but aM 
straightens out the trigone gi\ es to its mu-'Cle 
a point d iippm and puts it in position to re 
sume Its phjsiological role of pulling open the 
intemalsphincterdunngtheact of mictuntion 
That this flap remains in the position in which 
It has been sewed has been ampl) proyedb' 
repeated csstoscopic and cjstographic et 
aminations at sarjnng periods after operation 
The possibility of the persistence of obstruc 
tion or its recurrence from ledge formation at 
a later date is hereby obyiated and any neces 
sit> for postoperatiy e urethral dilatation 
disappears 

OBLITFR\TIOS OF THE PKOSTyTIC CUIiy 

For this purpose two deep anterior trans 
y erse sutures are used tray ersing the prostatic 
cavit) from side to side and including m their 
bite portions of the interna! circular and ex 
temai longitudinal muscle hbers of the blad 
der yyhich constitute the normal infernal 
sphincter W hen these sutures are tied the 
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Thein«thoio( insertion otlh«Mtid««ten<lfdfieureof 8 suture nhich 
19 u»efl for bladder chsure The ends of the »ilLi>onn m suture iranitsing the calhe 
lcr*rc8Mfipartircouiabo\cthi»suture tv . a . 

hiR tf) fictional \i«* of the eompleted operation seen Tfom bel>ft The eetenoert 

ficureofg uture tud and thc<pace of Riuiusobhterated The catheter 1 tethered 
inr"'itnn to the shsa ro<l lung on the abdominal wall Note the \aUc like invcr ion 
ol the cut edges of the bladder 


Tnu^clts on each side arc brought together in 
Ihemidhnc I here results from this m some 
cases It least a practical 
The first aiitch ( I ig 8 and q) passes detpl> 
in the plane of a tangent to the Wemost part 
of the prosiatic ring penetrating the mutosa 
well out on each suit taking a largt bite both 
in a lateral dirtction and dcepl> anti just 
skimming the floor of the prostatic ca\it> in 
the depths This stitch is (ictl and its ends 
held iiut while the second stitch is passttl 
paralitl to the first an<l about ‘j inch further 
back (.Figs 10 and 1 1 ) 

Thc«c sutures when propcrls placed should 
afTord complete control of hxmorrhage 

If ansthing besond the slightest oozmg 
persists as mas happen when a spcaaHs 
large growth has been remosed a third irans 
\er«c suture is insert ctl {wstcrior to the second 
This completes the phstic stage of the 
operation 

PLrtlM TliF RirrSTniS C StllFTrR 

\ No 1 rubber catheter which has had 
1 eccomi cse cut I'j inches from the Up is 
now pissid through the urethra into the 


bladder It passes below and behind the an 
tenor transserse sutures, lies on, and is cn 
folded by the strong tongue shaped flap of 
tngone which forms the floor and suits of the 
new prostaiir urethra (.Figs ii anti lO) 
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Tis i 8 The pnstcnor Ijlarliltr retractor (One fourth 
actual M21. ] 



Fir ig The right lateral bladder retractor (One 
fourthaclualsue ) Note the lamp i»p!ace<lnearthebotiom 
of the blade 


DifTicuUt in passing the catheter ma> arise 
m tt\o situations, at the glans penis and m the 
ncwl> formed prostatic urethra The former 
difTicuUy IS met by meatotomj In the pros 
tatic urethra, the tip of the catheter sometimes 
finds Its wa> into the cul de sac on either side 
of the trigonal flap This is easily overcome 
by passing the left forefinger into the rectum 
and the right down to the prostatic urethra 
and having the assistant gradually insert the 
catheter until it impinges upon the right 
finger tip which then guides it into the blad 
der This maneuver is more satisfactory than 
the Use of a catheter guide which is liable to 
injure the trigonal flap 

The tip of the catheter is drawn up out of 
the bladder and transfixed by a needle armed 
with a length of silkworm gut This latter is 
used to tether the catheter to a glass rod laid 
along the front of the abdominal incision 
The free ends of the silkworm gut are clipped 
by a pair of artery forceps The catheter is 
then withdrawn into the bladder and so ad 
m ted that the second ev e comes to rest at 
the entrance of the newly formed prostatic 

catheter lies loosely in 
formed urethra, ample room being left for 



Fir 20 The left lateral bladder retractor (One foerth 
actual <ue ) Note the lamp is placed near the top of the 
blade 


drainage alongside it upward into the bladder 

(Fig ii) Tight sutunng around the catheter 

as around a rubber tube in any other situation 
in the bodv , is to be deprecated al-o oa the 
ground that it is v en prone to be followed b\ 
sloughing with resultant secondary hxmor 
rbige 


CtOsINC OF THE BLADDER INCISION 
One suture only of No 3 plain catgut is 

routineh employed It is of an extended Ogure 

of eight type with three loops, which eirh ace 
in order the aponeurosis and recti muscles at 
the lower angle of the incision, a gooW J 
the muscular w all of the bladder on 
H >nch external to the incision, and waiij 

the cut edges of the bladder 

Valvular closure of the bladder, 
tion of the space of Retaius and closure 0 th 
lower angle of the incision in the aponeu 
ire thus accomplished (Figs 15 and 16) 

The ends of the silkworm gut, which 
used to transfix the catheter emerge immedi 
atcly above this suture ntmt 

Two mattress sutures of No 4 ^ ^ 

are placed m the aponeurosis above tru 
continuous fat suture and from four t 
Michel clips complete the closure 
The free ends of the silkworrn ^u Pe 
Sion suture are novv 
Site direction snugly 

which hes fiat along the j and 

The ends are tied m a half surgic 

left long and the abdominal dressing 


“■fifeatheter m the urethra f 

irenow syringed with 3 or 4 ounc 

olution of oxv cyanide of mercury to 
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Fie It The combined needle and nccdkhoWeT \u 
ihor s modihcation of that of liounB „1he do«^ 
show the range of excursion of the needle and «•» 'nt lete 
scopn, handle (One third actual sue ) 




Yts 53 The suture caitwt [or Iheneedlehalder (One 

third actual sue ) 


them of anj retained blood clots A glass tube 
of the same caltbcr as the catheter is fixed 
m Its end, and placed m a glass bottle con 
taming antiseptic until the patient is returned 
to bed 

TMO STAGE FROST \TLCTOM\ WITH CLOSURE 
As has been stated the operation ts applicable 
to tv\o stage prostatectomies, but with certain 
definite reservations, namel> , the prelimmarj 
c>8totom> incision should be placed not less 
than \ 14 mches from the top of the s> mpb>sis, 
and at least one month should be allowed to 
elapse between operations for subsidence of 
the wound induration 
The incision is carried \ ertically downward 
and there are added, if necessary two lateral 
incisions which radiate from the fistulous 
opening 

Special narrow bladcil electrically lighted 
retractors arc necessary on account of the re 
■strveted spate aaavlablc There rs rardy, 
ho\\e\er any particular ditTiculty in carrying 
out the complete plastic technique These 
cases are of course more likely to leak dunng 
the early part of the convalescence than the 
one stage prostatectomies but it is surprising 
hnw little leakage actually occurs 

There is of course no reason why the hrmo 
static phstic technique on the prostatic cavity 
should not be applied through the ordinary 
wide abdominal incision with daylight ex 
posurc, should the operator so dcsire Per 
sonalU 1 employ this exposure on occasions 


Fk * The author s neecUcs for use with the needle 
holder The laiger is \Vs inches the smaller i inch in 



when diverticula also have to be removed 
There IS naturally a greater liability to in 
fection of the perivesical planes and abdom 
inal parietes, and it is probably safer to use 
rubber dam drainage m the space of Rctzius 
for a day or two after operations m which this 
exposure has been used 

THE AFTER TREATMFM 
The convalescence is extremely easy for 
both patient and attendants For the first 
34 ot 36 hours a careful watch must be kept 
on the catheter to see that it docs not become 
obstructed by small clots The urine during 
this pertod, though blood stained, should be 
quite transparent \\ hen there is any doubt as 
to the continuity of the drainage there should 
be no hesitation in injecting into the bladder 
at any tune }/i ounce of i 3,000 solution of 
nitrate of silver, though no set irrigation is 
employ ed 

The catheter is connected up to a bottle at 
the bedside and is retained m position until 
the tenth day \ ery rarely is there any unnary 
leakage from the wound during this period 
Immediately before the removal of the cathe 
ter 2 ounces of i 3 000 solution of nitrate of 
silver are injected into the bladder To re 
move the catheter it is necessary only to cut 
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I Iff J MliKilor Cl Jr for tfimmin" the proslatn. 
ca\ii\ Tho (. <h<)ttn lul towJrci the ri ht Vnathernair 
H/iK-heufs Co theftft (9 JiluiWi 

icro'S the silk\\orm c,ut susptnston suture at 
(he shm k\ i-l 1 lie hairpin shapetJ remnant of 
^llk\\o^m gut comes with the catheter 
The nitrate of siher solution is generalK 
pa^^cd per nrrikrom within hour andnatu 
nl micturition follows thereafter 

No urethral dilatations ha\e been found 
ncccssirj at anj time after operation 
Occasionnllj from the fifth to the tenth da\ 
the wound has become pufTj and elevated and 
fluid is cvidcntlj prc'ent In such cases it has 
been found ncccssarv morcU to pass a pair of 
•sinus forceps through the skin alongside the 
silkworm gut suture Blood stainetl turbid, 
or even o( 7 cnsi\t pus has been evacuated 
through this small opening which generall) 
closes m ■» or , (la\s without anv urmarv 
leakage There i> nor that ttndenc> to inhl 
tration of the abdominal panetes which is 
associated with infection in a large transverse 
incision when no drainage is emplovwl 
In some few of the cases there has been 
urinar) leakage through the wound after re 
mov al of the catheter but this has been short 
lived 

The patient is out of betl on the eleventh 
da> 



I IS 26 Himostatic forceps of occa una! u«c for ap- 
plicatijn la thcprostatiu nm 

CO\CLlsiO\S 

The operation as described brings supra 
pubic prostatcctomv into line with modern 
operative procedure, and mav fairh he de 
•venbod as an operation of precision 

The operation has bccnpracticed in tioout 
of 1 18 con>-ecutiv e prostatectomies m the past 
21 months for benign hvpcrtrophv of the 
prostate, with 2 deaths The mortalilv 
I 8 per cent 

Inclmhng the i patient who died in the 
senes of 8 subjected to postoperative supra 
pubic drainage the mortahtv of the "hole 
senes works out at 2 5 per cent 
The technique is applicable to two stage 
operations when the prchminaiv c>stotomv 
has been performed according to the methoa 
prescribed 

1 he operation accomplishes bj suture com 
plete and permanent control of htmorrhage 
obliteration of the pro&tatic cavitv atid re 
formation of the prostatic urethra 

The comfort of the convalc'-cence and the 
simpficitj of Cht. nursing are in marked con 
trust to the common experience with theusuai 
method of suprapubic drainage 
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STANDARDIZATION OF ELECTROSURGERY 
Radical Optration tor Cancer of tjie Breast Taeen as w Ev ample t\ General Surcera ’ 
NELSOV H LOV\R\ MD FVCS Cniciro 


F ollowing m the march of mdustrj, 

surgery is passing from the age of iron 
and steel to the period of electrical 
development 

Verv early m the art of surgical interven 
tion the hot iron was used for the searing and 
separation of pathological tissue Abscesses 
were opened superficial tumors were burned 
off, and deep incisions were made for gall 
stones and other abdominal complaints The 
sterilizing, as well as the hxmostatic cKects 
were well understood and appreciated b> 
medieval surgeons, and the literature of that 
period shows man> descriptions of cauter> 
technique A good teatbook. was published 
by C Bartholinus in 1624, at IlafniL A well 
preserved copv of this excellent treatise mav 
be seen in the library of the Surgeon General, 
Washington D C 

Ihe soldering iron was too slow for modern 
surgeons, so an electric heating unit was de 
vised to keep the iron hot The electric 
cautery became a mightv weapon, and a 
modern cautery literature began to develop 
Dr James I Percy sworkoii ihemahgnanl 
uterus and Dr \ C Scott s operation for 
carcinoma of the breast by the actvial cawlciv 
should be mentioned as examples of what can 
be done with slow heat 

High frequency currents now entered the 
arena and drew the attention of the surgeons 
as a whole Beginning with Professor Oudm s 
demonstration in Paris in 189^ of fulguration 
for the cure of superficial cancer the users of 
high frequency ckctricitv quickly added 
electric cutting and electrocoagulation to 
their accomplishments The generators were 
lar^c and expensive ind the working tools 
Were awkward and cumbersome and were 
often the target for humor and satire but 
the work went Qu 

1 or about }> years m Gemianv and in this 
country modified radio transmitters have 
been UMid for generating high frequenev cur 
rents for surgical purpo-cs There were many 

»T00 xloiietlmUfaretieai walCcnpeaol 


objections to these early generators Fast 
cutting with insufticient coagulation per 
nutted bloody helds, where the current 
slowed down or stalled altogether Irritating 
spark jump and muscle jerking were also verv 
objectionable 

A recent survey of the surgeons of this 
country using electricity m the operating 
rooms gave very interesting information 
The object of this survey was the discovery 
of the kinds of electricity really necessary 
and desirable m surgical work It seems that 
there have been two distinct schools in electro 
surgery, the cutting school and the cooking 
school Between these there is more or less 
of a fixed gulf and what one has found useful 
the other refuses to investigate The cutters 
require fast cutting v\ ith minimum coagulation 
for the Akin muscles etc so that they may 
perform rapid and extensive dissections and 
obtain primary healing They further require 
slow cutting with maximum coagulation for 
the brain liver pancreas lung, and other 
organs that are delicate m structure and 
abundant in blood supply The cookers rc 
quire a heavy current that is easv to insulate 
for electric coagulation of large or small areas 
Ihey also need a current similar to the original 
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r»g 2 Fi- 3 

Fik 3 Patient on right breast operated upon 7 jears ago Adenocarcinoma 
Left breast operated upon r >ear later for cetensioii growth Midline mciaion four and 
one half jears ago local recurrence 

Fig 3 I atient on left bilateral arnputation 7 months ago for adenocarcinoma 
Note good functional result 



Fig 4 In order to remote more tissue to all adta&eed cases we prefer to do a 
bilateral operation at ooce 


Oudm current for fulguration and dessication trols With this object m eWensue 
of superdcial lesions research was made in%olMng all Inotra 

Only a few surgeons were trying to combine spark gap high frequenc) generators as well 

the good points m both schooU Of these the as the common radiofrequenc) transmitters 
brilliant work of Dr Hartej Cushing on It was found that it could be done 
intracramal tumors stands out as the greatest bj tubes The result is a small dependable 
accomplishment of electrosurgeiy of our time generator that gi\es three cutting currents 
He used two machines, a cutting and a cook two coagulating currents and in addition aiuJ 

mg machine controlled bv one switch board gurating current similar to the original Uuoi 

He called attention to the need of cutting resonator current The cutting and 
currents of \anous degrees of coagulation as ing currents operate sjTichronousIj and wi 
well as a coagulating current He also stressed out interference so that as the surgeon cuts t e 
the need of a smooth current of suitable wave first assistant ma> use the coagulator to dr> up 
form that would eliminate muscle jerking and the bleeding points not sealed b> the cut er 
convulsions The coagulating current is of low ^ 

The result of the sur\e> clearly showed the and easilj insulated A momentary tou 
necessity for both cutting currents and coagu suffiaent to seal ordinarj bleeding but w 

lation currents and to gam speed it seemed large vessels are encountered the> are gras^ 

necessary that these currents operate syn b> artery forceps and the forceps ^ 

chronousI> without the need of a special with the coagulator This seals ail 
operator to throw switches or change con- within the grasp of the forceps 
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Sponging has been eliminated in favor of 
an insulated suction tube, vihich keeps the 
held dr> without trauma In deep areas and 
in fnable tissue, such as the lung or the cemx 
uten, a momentaTy touch of the coagulator 
to this tube seals an> bleeder at the exposed 
tip 

It must be borne m mind that great heat 
IS given oS and if the coagulating current is 
used too freely primary union cannot be 
expected This is especially true of the sUn 
and mucous membranes 
A classification of aU cautery agents sug 
gested by our survey is submitted 

1 Actual cautery— (a) soldenng iron, (b) 
Paquelin cautery , (c) electric cautery 

2 High frequency (spark gap, damped high 
frequency generator — (a) fulguiatjon, ^b) 
electric cutting (c) electric coagulation, 

3 Radiofrequency (vacuum tube un 
damped radiofrequency transmitter) — (a) des 
iccation, (b) electric cutting, (c) electnc 
coagulation 

RADICVL BREA,ST AMPUTATION FOR 
MALIGNANCY 

\ou must not get the idea that removal of 
the breast and surrounding tissues by the 
radiofrequency cautery is more compheated 
and laborious than sharp dissection On the 
contrary it is more simple and speedy, as you 
will see 



We have found sponges and sponging, too 
traumatic, too time consuming, and too 
dangerous as regards infection and local im 
plantation of living cancer cells 

High powered suction applied by a medium 
size, straight metal tube is used to maintain a 
dry field at all times This tube is insulated 
except at its tip and its distal end If the 
exposed distal end be touched by the coagula- 
tor the tip of the tube instantly becomes a 
coagulator One dozen artery forceps are in 
reainess to pick up large vessels and one 
dozen Doyen towel clamps are used at 
strategic points on the skin margins to main- 
tain traction and when once attached their 
position IS not changed 
The method of procedure is as follows 
With the cutting electrode plugged in at 
medium (fast if the patient is obese) the skin 
inQsion 13 outlined with the same slow stroke 
and light touch that one would use in drawing 
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Fig i In order to remove more tbsue m all advanced cases ive prefer to do a 
bilateral opera Uoa at once 


Oudin current for fulguration and dessication Irols With this object in \iet\ ertensite 
of superfiaallesions research was made imoMug ah tcotre 

Onlj a few surgeons were trjnng to combine spark gap high frequencj generators as ttell 
the good points m both schools Of these the as the common radiofrequenc> transmitters 
brilliant work of Dr Harve> Cushing on It was found that it could be done better 
intracranial tumors stands out as the greatest bj tubes The result is a small dependable 
accomplishment of eIectrosurger> of our time g;enerator that gives three cutting currents 
He used two machines, a cutting and a cook ttvo coagulating currents andm additionaful 

mg machine controlled bj one switch board gurating current similar to the original Oudm 
He called attention to the need of cutting resonator current The cutting and coagulal 
currents of various degrees of coagulation as mg currents operate synchronous!) and with 
well as a coagulating current He also stressed out interference so that as the surgeon cuts the 
the need of a smooth current of suitable wave first assistant maj use the coagulator to dr) up 
form that would eliminate muscle jerking and the bleeding points not sealed b) the cutter 
convulsions The coagulating current is of low voltage 

The result of the surv ey clearl) showed the and easil) insulated A momentar) touch is 
necessit) for both cutting currents and coagu suffiaent to seal ordinar) bleeding but when 
lation currents, and to gam speed, it seemed large vessels are encountered thev aregras^u 
necessar) that these currents operate syn by artery forceps and the forceps are touche 
chronousl) without the need of a special with the coagulator This seals all tissue 
operator to throw switches or change con within the grasp of the forceps 
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lalissimus dors>i muscle behind This under- 
Qumng leaves only enough fat attached to 
the skin to make a comfortable flap The 
dissection then uncovers the ribs and inter 
costal fasaa It is thus that the mammary 
gland vnth the pectoral muscles, the coraco 
davicuUr fascu, the structures of the axilla 
and all surrounding tissues betv.een the skin 
and the nbs are removed in one large mass 
Enough skin should be removed near the 


pnmarv growth to prevent skin recurrences 
but the extensiv e undermining and remov al of 
fat is far more important llost local recur- 
rences have been m the superficial fat near 
the midlme or near the latissimus dorsi, 
shoeing that the undermining has not been 
extensive enough 

In order to remove more tissue a bilateral 
amputation is advised in all casts in nhich the 
growth has reached an advanced stage 
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with a fine pen I he lirst a-'Sisiant follows Ions' ihoracic is seen ;ujt below anJ poraWt] 
the incision with the suction tube to maintain with the tendon of the pectoralis minoi, while 
a dr} fjcJd He '-cals small bleeders at oncchy the acromiothoracic appears ju t aboie tJie 
appl}ing the coagulator to the suction tube for tendon These two artenes and accompanN 
a tnomeat or two 1 arge bleeders ire sciaed tng \ems are careful!} avoided as the tendon 
b\ Ochsner forceps and the forceps mo is clamped and severed near its insertion into 
mcntarilv touched with the coagulator the coracoid process 

While the lirst assistant is handling the The cutter is now plugged in at slow speed 

suction tube and coagulator, the second and the costocoracoid membrane opered 
assistant places the Do}en towel chmps at This exposes the apex of the axilla and the 
strategic points along the skin margin" The i\illar> vein Di'section now progrc'ses from 
clamps serve as retractore xnd when once above downward, gauze being U"ed oter the 
placed art not changed during the operation left index hnger and the cutter op -loff speed 
Clawing the tissues with ordinarx retractors in the right hand \s the structures of the 
causes trauma and ma} cause implantation of axilla are thus uncovered the pectoral mu des 
living cancer cells are retracted downward and inward and an 

With hxmorrhage controlled and the skin excellent view obtained 
flaps retracted i clear field is atw tVs ahcid Ihe acromnl alar thoracic and the sub 
for the surgeon who steadil} "eparafes the scapular branches of the axiJlar} arter} are 
tissues with the cutter m his right hind and encountered from abovedownward wiihlheif 
an Ochsner forceps in his left for the ocn xccorapan}'ing veins thej are careful!} cbmp- 
sional spurter This makes for ver} fa«t dis ed and divided and coagulated The dissvc 
section as there is no delav of the team as a tion progresses to the base of the axilla 
whole Iwtge glands arc fcequentl) encountered s 

\ou tnav follow an) classical method pre we near the margin of the latissimus oof 1 

ferred W c use the incision of W L Rodman mu«cle the long subscapular an<l the poatenor 

clearing out the subclavian struLturcs brst thoracic nerves arc wknutted and preserve! 
B} extensive!} undermining the skin flaps axiJJarv glands fat and the blood v^c s 

the pectoralis major comes into view Jl is andlvmphaticssuppl>ingthebreastha\e^a 
clamped olT near its insertion and severed cleared awav before the work on thebrcJ' 

between clamps with the cutter The tirst gins The second skin incision is now ma e 

assistant then applies the coagulator to the an inverted cone being outlined about 5'^^ 
clamps and removes them Ihe structures of at its base with its tip extending beton 

the axilla are now beautilullv exposed from costal margin about half wav to the umwu 

Cq-p Fxtensive undermining is again 

Bv carefullv mamtaimng a dr> held, the be}ond the midline in front and to 
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Figure 1 shorvs the incidence of ^vound m 
fection on this service during this epidemic 
The upper curve represents the total per- 
centage of ^vound infection, the loiver that of 
hasmolitic streptococcus infection 

Again, during this epidemic, study of all 
the customary causes of infection gai,e 
negati\e results At the same time, the 
mouth and nose of each surgeon, mleme, 
nurse, and student were repeatedly cultured 
This study revealed a large number of 
hemolytic streptococcus earners A check- 
up showed that one or more of these earners 
had been m dose contact with the operations 
upon those infected with the hemolytic 
streptococcus 

Again, study of the masks revealed that 
they were woefully inefficient, as far as they 
could he considered germ proof In the ab 
sence of other positive evidence, it seemed 
fair to deduce that this epidemic of strepto 
coccus infection was probably due to strep 
tococcus earners inefficiently masked 

Dr George H Bigelow describes an epi 
demic of respiratory disease in Massachusetts 
m the winter months of 1928-1929 He states 
among his conclusions that one fourth of tbe 
population was sick with this infection 
Thus among our patients and operating 
room personnel there was the possibility of 
25 per cent having active or latent respiratory 
disease at this time We note this evidence 
again to show the possible relationship be 
tween epidemics of respiratory disease and 
those of wound infections due to bxmolytic 
streptococci 


We do not attempt to explain the large 
percentage of infections due to organisms 
other than the bsmoly Uc streptococcus during 
this epidemic in the second hospital Further 
more, we do not wnsh to create the impression 
that wound infections as a i^holc can be 
traced to those of the operating room per 
sonnel who are carnets of pyogenic orgamsms 
«e believe that other factors, including 
the resistance of the patient to infection, 
whether from ^^thout or from organisms 
easting m the blood stream or in foci at the 
titne of operation, play an important rble 
However, we do feef that such earners of 
pyogemc organisms, m the presence of an 



Fig » CiMs o{ wouod infecttoci la fi«l hospital 
U(^r evne total wound infections lower curve h*tno 
Jyuc ctreptoeoccus lofections 


unsatisfactory masking situation, constitute 
a weak link in our aseptic procedure which 
may account for a certain number of wound 
infections 

Naturally, there arose the question as to 
whether or not other hospitals throughout 
the country had experienced similar epidemics 
of wound infection A questionnaire shown 
in Figure 2 was sent to 100 hospitals by the 
American College of Surgeons 

Rephes were received from do hospitals 
From the percentage of replies, one might 
conclude that the number of wound infec 
tions m hospitals throughout the country 
was not large Nevertheless, jt is our im- 
pression that while the number of wound m 
fecuons m any hospital m a single month is 
smaU the aggregate number throughout the 
year in the hospitals of this country would be 


*1, » to the first question, 16 replied 

that there had been seasonal epidemics of 
xvo^d infection, 44 replied m the negative 
la reply to the second question as to the 
relationship between the inadence of wound 
imecUons and epidemics of respiratory dis 
ease 8 agreed that such had occurred 2 were 
doubtful, and 50 replied m the negative 
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HOn CAN WE DETERMINE THE EmCIENCl' OF SURGICAL AIASP' 

IRVING J WALKER MD FACS Boston 

rmmtiier«W(7pc.}t.S«)r.(ory Bosici City IfMp.U Or F B JUn«y DirecW imltbelfirwdSurg, dTeicbuigWe EostonOtjS^iu 


T he fact that the etiological factor in 
many wound infections after surgical 
operations could not alwajs be satis 
factoriI> explained aroused my interest in 
this question This interest was further 
stimulated, in August, 1927, when oppor- 
tunity arose to study 3 deaths from himo 
l>tic streptococcus infection in a hospital 
located in a suburb of Boston These deaths 
occurred after operations for conditions 
which should have made possible recoverj 
with "clean" wounds The patients were 
operated upon on 2 successive days by the 
same surgeon with the same assistant and 
operating room personnel In each case, 

evidence of wound infection developed within 
24 hours after operation and before the first 
dressing was done Wound and blood cut 
tures showed the ha?mol)tic streptococcus 
No focus 0/ infection was discovered m the 
patients themselves No other group of m 
fections had occurred m this hospital during 
recent years 

The customary investigation of sterilizers 
was earned out and the stenlily of catgut 
and the strength and sterility of the alcohol 
were investigated Inquiry was made into 
the methods of hand and operative field 
preparation, including eranunatjon of Ihcae 
for infected areas All yielded negative 
findings At the same time attention was 
focused upon the possibility that someone 
who had assisted in all three operations 
might hav e been a biemol^ tic streptococcus 
carrier We were further moved to invest! 
gate this phase of the matter because durmg 
this penod there was an epidemic 0/ respira- 
tory disease in the area about Boston It 
was found that 3 of the 6 people associated 
with these operations were himolylic strep 
tococcus earners Incideniall> it was found 
that 50 per cent 0/ the nursing personnel of 
the hospital were similar earners Operating 
was suspended for a week and after that all 
found to have h£Emol>tic streptococa in the 
mouth or nose were ehmmated from the 
Mort ibt KospuU St « CL.K.1 


operating room Since then once a montli 
dunng the summer and twice a month dunnj 
the winter and spring cultures are taken of 
the noacs and mouths of the operating iwo 
personnel of the hospital to determine the 
bactenal fiora 

In our investigation it was also found that 
masks were used to cover the mouth but Ine 
nOiC was covered in but few instances and 
further that the masks themselves were far 
from germ proof A germ proof mask, which 
will be descnbed later, was then devised 
This mask is now worn by all the nurses lO 
the operstiag suite and by many of ti« 
ph>sicians 

The following facts were brought out in a" 
anat>sis of this senes of wound infections 

1 The infections were of a bsmolyW 
streptococcus nature and occurred at a tia'* 
when an epidemic of respiratory disease was 
present 

2 Fifty per cent of the operating room 
personnel were earners of hiemol/tic strep- 
tococa 

3 The masking situation was inefficient 

4 Since that time, following the ehm 
matton of streptococcus earners from tat 
operating room, and the use of a germ pmot 
mask worn b> most of the personnel, there 
has not been a single instance of hsmolytic 
streptococcus infection 

Another senes of wound infections, some 
of which were due to the b^nmolytic strepto 
coccus occurred dunng the winter and spring 
months of 1928 and 1929 on a teaching serv^f 
of another hospital located in Boston a 
this service in addition to the usual opera 
ing room personnel, there are al 0 
m the operating room at one time 8 a > 
students and often sev eral visiting ph) 

Rigid asepuc technique is adhered to ^ 
the room v ear gowns or white coats , 
mask the mouth and about 50 per cent 
the nose For better teaching purposes, spec 
tators are allowed to gather about 
operating table 

CO«nasoItbe VsencanColIegeolSu s» Octol««*-il >»’»• 
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Figure I shows the incidence of wound in 
fection on this service during this epidemic 
The upper curve represents the total per 
centage oi wound infection, the lower that ot 
biemoJjtic streptococcus infection 
Again, during this epidemic, study ot all 
the customatv causes of infection gave 
negative results At the same Ume, the 
mouth and nose of each surgeon, interne, 
nurse, and student ■were repeatedly cultured 
This study revealed a large number of 
hxraoljtic streptococcus carriers A check 
up showed that one or more of these earners 
had been in close contact with the operations 
upon those infected with the haimolytic 
streptococcus 

Again, study of the masks revealed that 
they were woefullj mefhcient, as far as they 
coiild bt considered germ proof In the ab 
sence of other positive evidence, it seetned 
fair to deduce that this epidemic of strepto 
coccus infection was probably due to strep 
tococcus carriers inefBctenlU masked 
Dr George H Bigelow describes an epi 
dermc of respiratory iseasc m Massachusetts 
inthenintersionthsof r^23-i^29 {{estates 
among his conclusions that one fourth of the 
population was sick with this infection 
rhus among out patients and operating 
room personnel there was the possibility of 
2$ per cent having active or latent respiratory 
disease at this time We note this evidence 
again to show the possible relationship be 
tween epidemics of respiratory disease and 
those of wound infections due to hemolytic 
streptococa 

We do not attempt to ecplam the large 
percentage of infections due to organisms 
other than the hemolytic streptococcus during 
this epidemic in the second hospital Further 
more, we do not wash to create the impression 
that wound infections as a whole can be 
traced to those of the operating room per 
sonnel who are carnets of pyogenic organisms 

Ife believe that other (actors, mdudtng 
the resistance of the patient to infection, 
whether from mthout or from organisms 
existing in the blood stream or in foci at the 
lime of operation pla> an important r6Je 

However, we do feel that such earners of 
piogenic organisms, in the presence of an 



uns itisfactory masking situation constitute 
a weak link in our aseptic procedure which 
may account for a certain number of wound 
infections 

Naturally, there arose the question as to 
whether or not other hospitals throughout 
the country had expenenced similar epidemics 
of wound infection A questionnaire shown 
m Figure 2 was sent to 100 hospitals by the 
American College of Surgeons 

Replies were received from 60 hospitals 
From the percentage of replies, one might 
conclude that the number of wound infec- 
tions in hospitals throughout the country 
was not large Nevertheless, it is our im- 
pression that while the number of wound in- 
fections m any hospital in a single month is 
small, the aggregate number throughout the 
year in the hospitals of this country would be 
considerable 

In answer to the first question, 16 replied 
that there had been seasonal epidemics of 
wound Milvction, 44 replied in the negative 

In reply to the second question as to the 
relationship betweeri the inadencc of wound 
infections and epidemics of respiratory dis- 
ease, 8 agreed that such had occurred 2 were 
doubtful, and 50 replied m the negative 
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QUESTIONNAIRE 

I If seasonal epulcmscs of wound infection occurted in 
jour hospital pka«e check the months dunng which 
the> base occurred 

January April July October 

hebruaty Ma> August Nosember 

March June September December 

If Hase the‘-e epidemics of uoiind tnfethon been asso 
ciatcd mth epidemics of respiratory JtseJieif 
Ilf r lease indicate the usual custom of the operating 
room personnel or incidental visitors in fnavking 

at uihonlv Nose*iuinMiI]i 

I Operating surgeon 
3 Fint assistant surgeon 

3 Second assistant surgeon 

4 Surgical nur*c 

5 Assistant nurses 

6 \ i:>iUng supervisors or other nurses 

7 \isitmgphjsicians 

8 Other visitors 

I\ Please give a description of the nusL used in your 
hospitaler if >ou prefer submit a »mple to usfor 
analysis 

Hospital 

By 

I ig 2 Questionnaire relating to the use of masLa 



The cune of monthly incidence of wound 
infections as reported b\ those admitting 
such epidemics is shown m Figure 3 The 
curve representing the infections dunng the 
earlj months of the >car corresponds fairh 
well with our curve of infections in 1929 in 
the second hoapital sho'vn in Figure i 
The answers to the second question would 
seem to indicate that the larger proportion of 
hospitals believed that there was not a rela- 
tionship between epidemics of respiratory 
disease and those of wound infections 
As indicated earlier in this paper, from our 
etperience we feel that such a relationship 
does cNist We are convinced, as are other 
writers, that the prevalence of streptococcus 
earners his a decided relationship to that of 
respiratory disease W^e also feel that such 
carriers ba\e a positive relationship to the 

incidence of wound infection 

Our view is substantiated b> the work of 
Jfeleney m a study of streptococcus wtrand 
infection in the Presbyterian Hospital for 
the jears ,925 ae'i > 9 ’fi 
Jleleney that while streptococcus earners 
are most common dunng epidemic of respira 
torv diseases, such earners may be found at 

■' r,( V.Mr 


study of the answers to the third quesUon 


regarding the method of mashing the vinous 
individuals in the operating room personnel 
was not of as much positive value as we MU 
hoped, so vaned were the replies 

\\ here those of the personnel m mtimate 
contact with operations masked the rose aw 
mouth, 24 3 per cent of hospitals reportM 
epidemics of wound infection Of those mask 
mg only the mouth, 32 5 per cert repof e 
such epidemics Slight as the difference 3 
the evidence nevertheless tendi to show a 
the madence of wound infection is le^s when 
both nosC and mouth are masked 

A study of our h-emolytic streptococ^ 
earners convinced us that the nose less 0 e 
than the mouth harbors slreptococo, 
Usually a les«er number in the 
individual having strepiotocci m 
and mouth This observation may expl^° 
why certain hospitals "here only the m 
IS masked have been fortunate enough w 
have had few streptococcus wound , 

With the germ proof mask which ^ 
only the mouth of such a earner, our . 
mental work proved conc usiiely jj 

strcptocouci present m Lrm 

and with the latter covered 
proof ma=k these orgam.ms 
posited upon the Petri dish dunng I 
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nary act of respiration We conduded, there- 
fore, that masking the nose as well as the 
mouth should be adopted as a standardized 
procedure for all those m the operating room 

STUT>\ OF MASKS SUBMITTED 
Our aim in this studj was to determine 
■which of the masks submitted could be con 
sidered germ proof 

Of 6o hospitals 42 submitted masks for 
analjsis Of these 42 masks, 22 masks were 
found to differ cither in design, the nature of 
the material, or the number of la>ers of the 
matenal used Practical experience m early 
work on masks was sufficient for us to deade 
from inspection alone that 15 of the 22 masks 
studied could not possibl) be germ proof and 
hence were not tested in this respect That 
left us 7 masks to investigate 
The mimmum standard which we had cs 
tabhshed for a germ proof mask was that the 
mask should be so constructed that no organ 
isms could pass through it when the wearer 
wTth both the nose and mouth covered talked 
for one bout s time during the last 1 5 minutes 
of which the area of the mask in front of the 
mouth was moistened This might, at first 
thought, be considered a rather severe test, 
since no operator would continually talk for 
1 hour during an operation On the other 
hand man) operations do continue bejond 
the period of i hour s time 
Our inxestigative work on masks was car 
ned out m the following manner 
The student whose mouth at the time 
showed the greatest number of hamoljtic 
streptococci or m absence of the hxmoljtic 
streptococcus the ixridans tjpe was chosen 
as the subject \n open Petri dish contain 
mg culture media was placed m the room but 
at a distance from the subject This serxed 
as a control for air contamination \\c Uid 
stress upon the difTercnce in the bacterial 
flora found in the air control and that in tbe 
dish before which the subject had talked 
The use of streptococcus carnets as subjects 
ser\ed as another means of determinmg 
whether or not the organisms passed through 
the masks On no occasion did we find the 
htmoljtic streptococcus 01 the vindans in 
the air control 
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F»g 4 MasW devised wntee 


The subject unmasked, read a certain 
passage from a book for 15 minutes During 
the reading a Petri dish laj upon the table m 
front of the subject at a distance of iH feet 
from the mouth and at an angle of 30 degrees 
from a line drawn perpendicular from the 
mouth to the table With the nose and mouth 
masked the same passage was read with 
another Petri dish m the same position 
The media were then incubated for 48 
hours, when colon) counts were made of the 
growths on the three Petri dishes In making 
our computation to determine the growth on 
the dishes exposed to the tests, with and 
without the masks, we deducted from the 
count of each of these dishes the number of 
colonies found in the air control, considering 
that this represented as near as we could 
estimate the amount of air contamination 
We then had figures representing the number 
of colonies produced b> the subject speaking 
without a mask to compare with those when 
the subject wore a mask 

If the count m the dish used when the sub 
ject was masked showed a great increase in 
tbe number of colonies oxer that of the air 
control, tbe mask was deemed not germ proof 
Again if streptococa were found in dishes 
used w the test with the subject masked and, 
as was tbe case in each instance, none was 
found in the air controls, we had further evi 
dence that the mask transmitted organisms 
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If the mask seemed genii proof, or in case procedure and thai future stud> will resilt 
of doubt, the test nas run for one hour dunng in the devising of an ideal surgical mask 
the hst 15 minutes of which the area about The mask which I wish to describe b nadc 
the mouth was moistened with saliva If no m the following manner fFig 4} -1 pitcecf 
organisms were then transmitted, the mask rubber, 6 inches square (we have found dis 
was considered to be satisfactorv We would carded rubber gloves to be a de irable sourre 
simmit this method 0/ procedure tor con of suppjj) is incorporated between (no 
sideration m testing out the efilciencj of any lasers of gauze 10 inches square The edges 
mask as to whether or not it is germ proof of the latter are turned in and stitched on 
W e realize that greater accurac) might have three sides The third side u. left open in 
been assured had the lest been earned out in order to facilitate the replaang of rubber 
a room free from organisms We had no such when necessary The rubber i> slitcbed in al 
room available the upper part of the mast where it will 

Our stud> of the 7 masks convinced us cover the area over the nose and mouth \l 
that none could be considered germ proof the upper part of the mask there is mcor 
There was variation in the perils of time porat^ a small piece of aluminum which can 
during which the masks were germ proof, be bent to fit the nose of anj individual 
and also some difference m the degree of Tapes are attached to each of the four cor 
cfEcienc) m the same period of time All ners The mask is worn in the usual wa> 
masks tested transmitted organisms, more Its pnmao cost is negligible It can be 
freely when damp than when dr} laundered and stenlired up to five times It 

We then set about to devnse the ideal should be made of gauae that is shrunken 
mask, the requirements of which wc con- otherwise washing maj shook it so that it 
sidered to be will be too small If too small, it will be un 


1 The pnmar) cost should be low to fit m 
with other economics of hospital admmistra 
tion For the same reason, the mask should 
be one that could be used repeatedly, would 
stand up under laundering and sterilization 
and would still remain germ proof 

2 The mask should be comfortable and 
not undulj warm when worn to cover both 
nose and mouth, otherwise it would not be 
readily accepted by surgeons It should not 
cause fogging or condensation of moisture on 
the lenses of those wearing glasses 

3 Lastly, It must not permit the passage 
of organisms when dry or moist during pro 
longed penods of conversation 

Although we have given much time and 
thought to the etpenmental work, we regret to 
say that we are unable to present to you the 
ideal mask How ev er, w e should like to sub 
mit a mask for your consideration and anal 
ysis W'e trust that it may stimulate greater 
interest m the subject of wound infection and 
Its possible relationship, if any, to earners of 
pyogenic organisms and to epidemics of 
respiratory disease We trust that exen- 
tuaUy the present method of mislrng mlJ 
become something more than a perfunctory 


comfortably warm when worn 
If Urge enough, the mask be com 
fortable m the cool weather but rather un 
comfortable in hot w eather W ith coaditiona 
of increased humidity, espeaally in ho* 
weather, there will be fogging or accumulation 
of moisture on the lenses of glasses We have 
overcome fogging by using on the lenses at 
different times one of several preparations on 
the market to prevent fogging We have no 
been able to overcome the moisture imm 
condensation, v hich happily has occurred m 
Boston on only a few days during the year 
The mask has been proved to be get® 

proof Theoretically, one might exact or 

ganisms to be expelled about the sides, b 
experimental work has p’oved that this is 
not the case 

Until a better mask is devised it may ^ 
useful, should y ou deem it advisable, to we 
at least dunrg the winter months or wne 
an epidemic of respiratory disease is prev en 
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I N 1923 in one of the large hospitals m 
New \ork Cit> , within a few da>sof one 
another, two cases of gas gangrene 
developed in operative wounds Clostndium 
cedematis mahgni, the vibnon sepliquc organ 
ism, was recovered from both of these wounds 
One patient died {rom the infection The 
other recovered following an amputation 
The catgut used at the operation was sus- 
pected and other tubes from the same batch 
were cultured and were found to contain not 
only living vibnon septique spores but several 
other species of spore forming anaerobic bac- 
tena The relatives of the patient, who died, 
accepted it as an unfortunate but unprevcnt 
able accident The patient who lost his leg 
sued the catgut lirm and a judgment was 
given in his favor The court made the catgut 
hrm legally responsible for the infection and 
lor the subsequent loss oi limb, and in the 
trial it was brought out that adequate pre 
cautions had not been taken to insure the 
stenlit> of the catgut 

In 1925 in another New York Hospital $ 
operative wound infections occurred which 
were sjmptomaticallj gas gangrene These 
5 patients were all operated on within 4 
da>s of one another and not one of the 
S survived The writer had the opportu 
mtv of studying one of these cases bacteno 
logically and found a virulent spore forming 
anaerobic baallus of the gas gangrene group 
Again the catgut from the batch used during 
those five operations yielded not only this 
same organism m two of four tubes crammed, 
but four other species of spore forming bac 
teria including the common gas banllus of 
Welch — clostndium welchu or bacillus aero- 
genes capsulatus This study and a desenp- 
tion of the organism, which was thought at 
the time to be a new species of gas gangrene 
baallus was reported in the December number 
of SURGERV, Gvnecolocv avd Odstetkics 

PteseotfJ berore tbe IIosp ijl SUaJarJiul a Cooleftnw eo TriBmai 
October I 


1927 (7) It was later discovered that Dr 
Sordelli, of Buenos Aires, had found the same 
organism in an operative wound infection and 
had reported it briefly m an Argentine journal 
m 1922 with an abstract later in a French 
journal We therefore accorded Dr Sordelli 
pnonty of discovery (5) In a subsequent 
communication from Dr Sordelli, the wnter 
was informed that the source of the infection 
was thought to have been catgut, but material 
was not available to him for cultural proof 
Close contact with the two disastrous 
episodes just described led the wnter to 
inquire into the whys and wherefores of such 
events and to wonder whether or not some- 
thing could be done to prevent further catas 
trophes of that nature The following ques 
tions came to mind 

1 How often do these infections occur? 

2 How often are they reported in the 
medical literature? 

5 Where does our catgut come from? 

4 Does It contain virulent bacteria? 

5 How IS It sterilized? 

6 Do the bacteria resist the '‘sterilizing” 
process^ 

7 Are processes which destroy resistant 
spore forming bacteria detrimental to other 
advantageous physical properties of catgut? 

8 Are the sev eral steps of the sterilization 
process checked with self recording pressure 
and temperature instruments’ 

9 How IS catgut tested for sterility after 
It has been put through the stenlizing proc 
ess’ 

10 ho can sell catgut? 

n Is there any law or other regulation 
requinng proof from firms selling catgut of 
the stenlity of their product? 

12 Do the firms test their own catgut’ 

13 Do outside bacteriologists test the cat- 
gut for the firms’ 

14 How often are these tests done’ 

““ Collne of Sar*«a, Cluc.*o 
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^Kmud germ proof, or in case procedure and that future studi wiU nsalt 
of doubt, the test tvas run for one hour dunng in the detnsing of an ideal surgical mask 
the last 15 minutes of uhich the area about The mask which I wish to desenbe is made 
the mouth was moistened wTth bah\a If no in the following manner fFig 4) A piece of 
organisms were then transmitted, the mask, rubber, 6 inches square (we ha\e found dts 
w^ considered to be satisfactorj Wt would carded rubber glo\es to be a desirable source 
submit this method of procedure for con of supply) is incorporated between tvro 
sideration in testing out the efficiency of anj lajers of gauze 10 inches square The edges 
mask as to whether or not it is germ proof of the latter are turned in and stitched on 
We realize that greater accuracj might ha\e three sides The third side is left open m 
been assured had the test been carn^ out in order to facilitate the replaang of rubber 
a room free from organisms We had no such when aecessarj The rubber i» stitched m at 
room asailable the upper part of the mask where it will 

Our studjr of the 7 masks convinced u^ cover the area over the nose and mouth At 

that none could be considered germ proof the upper part of the mask there is incor 
There was variation in the periods of time porated a small piece of aluminum whidi can 
during which the masks were genu proof, be bent to fit the nose of any individual 
and also some difference m the degree of Tapes are attached to each of the four cor 
efficiency in the same period of time All nen» The mask is worn in the usual waj 
masks tested transmitted organisms, more Its primary cost is negbgible It can be 
freely when damp than when drv laundered and sterilized up to five tunes b 

We then set about to devm the ideal should be made of gauze that is shrunlea 
mask, the requirements of which we con otherwise wasbng may shrink it so that it 

sidered to be will be too small If too small, it wzU he un 


1 T he pnmary cost should be low to fit in 
with other economies of hospital administra 
tion For the same reason, the mask should 
be one that could be used repeatedly would 
stand up under laundering and stenlization 
and would still femam germ proof 

2 The mask should be comfortable and 
not unduly warm when worn to cover both 
nose and mouth, otherwise it would not be 
readily accepted by surgeons It should not 
cause fogging or condensation of moisture on 
the lenses of those weanng glasses 

3 L istly, It must not permit the passage 
of organisms when dry or moist dunng pro- 
longed periods of conversation 

Although we have given much time and 
thought to the CTpenmenta] work, we regret to 
say that we are unable to present to you the 
ideal mask However, we should like to sub- 
mit a mask for your consideration and anal- 
ysis We trust that it may stimulate greater 
interest m the subject of wound infection and 
its possible relationship, if any, to earners of 
pyogenic organisms and to epidemics of 
respiratory disease W'e trust that eveii 
tually the present method of masking will 
become something more than a perfunctory 


comfortably warm when worn 
If large enough, the mask will be com 
fortable in the cool weather but lath^t un 
comfortable in hot weather With conditioas 
of increased humidity, espeoaUy la 
weather, there will be fogging O' accumulatioa 
of moisture on the lenses of glasses We nave 
overcome fogging by uaing on tho lenses a 
different timi a one of sev eral preparations on 
the market to prevent fogging We have eO 
been able to overcome the moisture iroin 
condensation, which happily has occurred m 
Boston on only a tew days dunng the J car 
The mask has been proved to be prm 

proof Theoretically, one might evi^ct or 

ganisms to be expelled about the sides, 
experimental work has proved that t 
not the case 

Until a better mask is devised it may ^ 
useful, should you deem it adnsab'e, to wear 
at least dunng the winter months or w e 
an epidemic of respiratory disease is preva 
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laminated catgut I wrote to the government 
Bureau of Standards of the Department of 
Commerce to find out if it had an> jurisdic- 
tion or control over such matters, and they 
replied that they had no control o\er stenhty 
but the Army and Navy had certain require- 
ments for tensile strength I was referred to 
the Public Health Service and thej too re 
plied that “firms engaged in the preparation 
of this material are not required to subscribe 
to any standard test furnished by the “Public 
Health Service ” Finally 1 appealed to the 
American College of Surgeons and received 
a prompt and hearty response They were 
eager to find out how I proposed to remedy 
the matter and promised every possible co 
operation to achieve the desired end The 
end is simply this— that it shall not be possible 
for anyone to buy on the market catgut that 
IS not absolutely sterile I believe that you 
\mU all agree with me m this, that there should 
never be any competition of catgut firms in 
the matter of sterility Their products may 
vie with one another with respect to other 
physical characienstics— tensile strength, 
absorbability, and what not, but they should 
all have the common factor of sterility There 
13 no relativity about sterility, it is an ab 
solute term which means the absence of 
living elements 

Now, just as there is more than one way to 
kill a cat, there are more ways than one to 
destroy bacteria in catgut ^\e do not care 
how they are destroyed but we want to know 
that they ate destroyed \\c ate not inter 
ested in the vanous processes by which catgut 
IS sterilized, but we are interested in knowing 
that the final product u slenle It is for the 
vanous catgut firms to find out what processes 
will destroy the bacteria and retain the de 
suable properties of catgut 
As far as I can determine, there are ten or 
a dozen firms in this country selling so-called 
“stenle" catgut Many hospitals prepare it 
for their own use The firms may be said to 
be in three categones First, those which 
maintain their own laboratory where samples 
ol every sterilized batch of catgut are put 
through a test to determine whether or not 
any living organisms remain Second, those 
firms which send samples of each batch to 
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nei^bonng bacteriologists and depend on 
their reports regarding the purity of the prod 
uct Third, still other firms which do not send 
samples, of every sterilized batch but check 
their methods from time to time by sending 
occasional samples to outside bacteriologists 
for testing It is obvious that if the tests are so 
designed that the media is not a favorable 
environment for the growth of certain bac- 
teria known to be present in raw catgut, the 
tests are worse than useless because they give 
a false sense of security In other words, the 
method must be adequate to detect any living 
organism which may be present and sufficient 
time roust be given for it to grow out in the 
medium Furthermore, no matter how fool 
proof the method of sterilization may be, 
something might go wrong, let us siy, to be 
consenative, once m a thousand times and 
there should be a means of checking up on such 
failures In other words, not an occasional 
batch but every single sterilized batch should 
be tested Time and space must be given to 
store this material until the test is complete, 
and It must not be liberated, even m emerg 
ency, until the tests have shown it to be free 
from contamination If a method of culture 
can be devised which will be absolutely cer- 
tain to pick up any living organisms no matter 
how few m number they may be, and if all 
catgut firms will agree to use this method 
and test every batch of sterilized catgut, the 
chance of purchasing an unsterile product by 
doctors and hospitals would be reduced to a 
minimum and they could buy with more 
confidence than they do now This would 
extend the field of sale to include those doctors 
and those hospitals who fear to purchase cat- 
gut on the market because of their doubt 
with regard to the factor of stenlity 

Any method which is devised for testing 
stenlity must first be demonstrated to be 
effiaent that is the sine qua non of its 
acccptabihty for those who use the product, 
but It roust also be as economical as possible 
and adaptable to large numbers of specimens 
tested at the same time, m order that it may 
be acceptable to those who make the product 
lie must first of all demonstrate to the users 
that the test is the most eflicient yet devised 
and they will accept the products of those 



infections occur Dr William Ueldnvrote me 
that It was because of the occurrence cl gw 
gangrene proved b} bm to bi\e beto due to 
catgut that Dr Halsted gaae up the use os 
catgut entjrel> and turned to silk Since tW 
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15 Are these tests adequate to meal any wound infections but could not prove it Tso 
and e\er> living spore still present in the suspected but d/d not prove catgut w be t!if 
^ U causeofcertaincasesofpostoperativetetinis 

X How often is an> attempt made to One reported a proved case of tetanus aad 1 
prove catgut at fault when operative wound reported proved cases of gas gangrene One 
infections occur? Canadiancorrespondentreportedalarge'enes 

17 iVhat methods are used for such fests^ of tetanus infections m several Canadian ones 
xS Is catgut £requentl> etonerated by attributed to a single brand of catgut 
negative tests with ordinary bactenological Jt is difficult tosa> nietherthe J7w]!i)did 
methods when it is reallj at fault? notreplywouldhavegivenagreaterpercenUge 

Considerable time, thought, and cTpen of positive answers than those who did repVi 
mentation has been given to these and other and it is also difficult to saj that this group 
related questions but I wall not burden jou was & representative cross section 01 Ine 

with details Ccrtoin pertinent facts, how surgical profession from this part/ccilarpcwnl 
cv er, hav e been brought to light which point of new Nor can one saj that, m the smaller 
irresistibly to the necessity for regulabon in hospilalswithcurtaiIedbudgets,8uchacadenta 
this matter and for direction of it by some occur more often For several reasons, there 
recognizable authority , such as the Hospital fore, it is difficult to find out how often these 

Standardization Committee of the American " " ' ' 

College of Surgeons 

It is diffioilt to find out bon frequently 
“accidents” of this kind happen Such cases 

are not usually reported m the literature If — - 

they occur it is often thought that the less other vnrtues have been attributed to sillc,ao“ 
said about the matter the better Most doc catgut may be better prepared now thanit 

tors and many hospitals do not have the was in those day s, but the fact temains tbat 
facilities for making adequate anaerobic bac Dr Hal!.ted’spupjlsaiJdfoUo?«s> all over the 
tenological tests, and unless a case is prov ed country nre not using catgut because, first of 
by culture the evidence is not complete The all, Dr Halsted feh that there wa« always 
doctormay suspect but if hecannotprove, he the threat of infection , 

cannot blame He can change to another Catgut bgatures are made from ffie su 
brand of catgut, and not infrequently does so mucosa ol the upper portions of the sma 
The firm loses a customer and is. sony for intestine of sheep Certain cheap grades con 
that, but It IS soon forgotten and nothing is tain some pig gut After removal from W 
done about it It is only fair to state that animal, the contenta are stripped out, 
catgut may be wrongly suspected and blamed mucous membrane and muscular cMts are r 

for certain infections or even deaths due to moved and the submucoaa is washed, tins , 

other causes Perhaps this is more often true and dried It is obvuous that it must co ^ 
than when it escapes deserved blame, but the lam bacteria commonly present in the 
fact remains that it has been proved to be at intestine of the animals and that ™ j 
fault on many occasions, and, when it is at resistant organismswillbedormantin he 
fault, serious consequences follow almost indefinitely unless destroyed y 

A short while ago the wnter sent out a or chemicals „rrtiase 

questionnaire to 106 surgeons including all of There vs no legal restriction on the p 
the heads of the department of surgery m the of the raw material, anyonemay buy u 
medical schools of the United States and Can* fresh or salted, and may prepare it 1“ ^ > A 
adaaskmgifmtheirexpenenceorthatoftheit that be sees fit He may then proue 
staffs any cases of infection or tetanus had sale to anyone who mshes to ouy 
occurred attnbutable to catgut Of the 49 who government has "S’J onous 

reolied gave an unqualified “No” Five selh^ of irapureor adulterated and^ 
sawithatthey hadsuspectedcatgutinpurulent foods, but is not at all concerned wi 
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may receive your active support and thus the 
desired effect may be accomplished This, we 
hope, will mean not onlv the elimination lor 
ever of mortality and morbidity from con 
laminated catgut but the elimination also of 
the fear of such accident The results of our 
preliminary study are given in the addenda 
which appears below 

AODEVUV. — PATHOGENIC SPORE FORMIVG 
ANAEROBES CULTIVATED EBOil RAW CATGUT 

It should be uuderstood that the common pjogenic 
organisms are easilj destro>ed b\ relatively Ion 
temperatures and relatively high dilutions of anii 
septics while the degrees ol temperature and the 
concentrations of chemical antiseptics which are re- 
quire to kill spore forming organisms approach 
closely to those which alter the physical properties 
of catgut and render it useless for surgical purposes 


6 Determinatun t>J pilhogemetty The original heated 

coltntwfwhicheeaerally contained several speciesof spore 

fonmng organisms), as well as the pure cultures were used 
for inocuiation m both mice and guinea pigs Usually o 5 
cubic ccDtuneter was injected into the muscles of the back 
or rb-e** All animals which died were autopsied and cul 
tiires made from the tissues at the site of injection from the 
pentoneum and from the heart If mixed cultures were 
obtained they were purified by repeated fishing an^lating 

7 TJie classtjicalton of pal^ogento slroiii) This was 
fioally accomplished b> (a) studying the morphology of 
plate and fluid cultures (b) observing the lesion produced 
in animals by whole cultures centrifuged supernatant 
fluids and filtrates (c) analyzing thehehaviorof the straw 
la fermentation tubes with various carbohydrates (d) 
aeutraliriDg the lethal action of centrifuged supernatant 
fluids and culture filtrates with known antitoxic sera 

RESULTS 

Eighty three specimens of raw catgut furnished 
by su different supply houses were examined as 
completely as possible for pathogenic spore forming 


It IS the spore forming orcamsms which ate most anaerobes Some of these specittiens had come from 

^ “ .. j -w.., . the stock yards withm 2 or 3 weeks, others were at 

least a years old There was no apparent difference 
between these two groups Of the 83 specimens 
45 yielded do pathogenic spore forming anaerobes 
In the other 38 specimens pathogenic spore 
formers were found 4 of the specimens yielding two 
diflereot spears There were 28 strains of hxmo 
lytic clostndium welchii (banllus acrogenes cap 
sulatus of U elch) 1 1 strains of non hxmoly tic clos 
tndium welchii, ' strains of clostndium novyi 
(bacillus cedematiens) and one strain of clostndium 
cedematis maligni (vtbiion septique) 

We did not find dostiidium cedetnatoides (bacillus 
sordellii) clostndium histolyticum clostndium tet 
ani nor any virulent clostndium sporogenes W c 
therefore took 38 more specimens and searched solely 
for these organisms but could not find them Four 
cultures showed round end spores but were not toxin 
formers either in pure or in mixed cultures 
Two of the mixed cultures produced necrosis of 
skin and subcutaneous tiaswe without death of the 
animal When the organums contained in this mix 
ture were isolated and injected in pure culture they 
did not have this effect These mixtures did not in 
elude clostndium hiitoh ticum and the necrotic le 
sion did not resemble the lesion produced by clos 
tndium histolyticum 

Six of the mixed cultures which failed to kill in the 
usual dosage were concentrated by centrifuging so 
that 8 cubic centimeters was reduced to o 5 cubic 
ceoUracter This thick suspension was then in 
jeeted m the usual way Two of these six cultures 
produced death but when these mixtures were 
separated pure cultures of the organisms contained 
in the mixture concentrated in the same way failed 
to kill ’ 

one of the cultures incubated for 7 davs 
yidded a pathogenic organism which was not re 
Itowi tht ^4 hour culture This proved to 
be clostndium novyi (bacillus ccdematiens) 


likely to survive any so called sterilmog process ’ 
which aims at the destruction of bacteria whife pre 
serving the desirable physical properties of catgut 
This study therefore concerns itself solely with the 
pathogenic spore forming anaerobes in taw catgut 
METHODS EUPtOVED 

I iHscwiJie condiUom Vdequate snaerobiosis wasob 
tamed by the use of a modificatton of the McIntosh and 
FildeS anaerobie jai (6) which uiiUres the direct reduciioQ 
of oxygen by hydrogen gas This jir pennies both mass 
culture in fluids and colony culture on plates and the 
method » theitfoTt prefetacie to test tube cultures with 
vaseline or other seal 

a \Iedu For surface colonies to per cent sheep s 
blood agar in Petn plates was used Fluid media coosisied 
ID a modification of Holman s (3) cooked meat medium 
containing salt and peptone with or without o a per cent 
dextrose lor fermentation tests 1 per cent dextrose lac 
tose saccharose solicia and mannite and i per cent give 
ertne were employed Litmus milk and LoefSer s serum 
medium sened to indicate proteolysis The media were 
adjusted to pH 74 — 76 with certain variatsons for 
peaal purposes 

3 Sialeri^ Specimens of raw catgut were obtained 
from several of the manufacturing firms One of them 
obtained samples from vanous sections of the Uuled 
Sutfs and Europe Upon its arrival in the laboratory the 
container was opened with sterile precautions in a dust 
proof room m order to obv late laboratory containiiiatioiis 
The catgut was then placed m stenie test tubes and sealed 

4 Inoculiilujns Vleat medium was used for the primary 
cultures. Several strands of catgut were transferred from 
their sealed tubes to duplicate tubes of meat medium One 
set was then incubated in the anaerobic jar for 24 bom 
The other set was left m the incubator without opening the 
jar for 7 days 

5 IsoUiyoH of \fter incubation for i or for 7 

dija o s cubic ceniimeters of the culture was transferred 
to each of three fresh test tubes of media These were tttn 
heated in water baths for 15 minutes at 70 drgrres C 
SodegreesC andoodegreesC respectively Tbeheated 
futures were incubated and later pUted Cofcmws were 
then fished and replated unlit pure strains were procured 
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firms that cmploj the method Then we 
must demonstrate to the makers that without 
anj compromise on cfiicicncj it is the most 
practical method act deaiscd \\ c thought of 
the possibilit) of attempting to get legislation 
passed similar to the pure food regulations, 
hut It was obvious at once that this would 
entail considerable difficullj both in the pas 
sage and the enforcement of such a law On 
the other hand, the existence of the Hospital 
Standardization Committee of the American 
College of Surgeons presented at onceamccha 
nism which would not onl> initiate the regula 
tions but see that thej were consistentl> and 
perpctuallj carried out An endorsement bj 
the Hospital Standardization Committeeofthe 
Amcncan College of Surgeons of the products 
of onlj those firms who submitted their cat 
gut to this test would rapidl> eliminate b> 
disuse those firms which were not willing to 
vicid to this final check up of their goods 
A consideration of the problem had reached 
this stage when, entirely without solicitation, 
but greatly to m> gratitication, one of the 
larger catgut firms approached the w nter with 
an offer to finance the study of this problem 
It was felt, however, that inasmuch as it was 
a question of vital interest to other firms, it 
would be better to enlist the interest of several 
so that it would be evident to the profession 
and to the firms as well that it was an un 
biased study , not favonng the product or the 
methods of any one firm 

A plan for the study was outlined a year 
ago and received the approval of the com- 
mittee on hospital standards of the Amencan 
College of Surgeons, and the support of four 
of the larger catgut firms Iirst it seemed 
necessary to determine just what organi;>ms 
we had to deal w ith This entailed a renew of 
anaerobic bacteriology and a study of the 
b-vetena occurring in raw catgut Second, the 
cultural characteristics of the organisms 
found m pure and mixed culture should be 
studied to determine their thermal and cheim 
cal death points, their optimum medium tte 
optimum reaction for the medmm. the de 
crease of oxygen tension required for growth, 
the length of tune required to gernunate long 
hidden spores, the synergisms and antago 
niS^ms of these organisms, and their patbo 


gematy for laboratory animals Third, a 
general survey should be made of the methods 
now being used by the various catgut firms to 
see if the organisms found in raw catgut could 
be made to grow by these methods even when 
planted m high dilution or after prolonged 
storage Fourth, a chemical study should be 
made of the antiseptic stonng fluids, then 
inhibitory effects on the bactena present la 
raw catgut and v anous methods devised for 
neutralizing their effects Finally, a method 
would have to be worked out, possibly com 
bining the best features of methods already 
in use, or a brand new method, but one ffhicn 
would make certain the growth of any 
organism present m catgut, no matter tow 
few they were in number The method wouW 
have to be loo per cent efficient, &st o 
and simple enough to be practical for ate 
numbers of specimens to be tested at cw 

*" 1^6 Hospital Standardization 

of the American College of Surgeons promued 

that if the results of this study «ere enWeiy 

satisfactory thev would ^,51 to 

ucts of only those firms which were 

subject their goods to this test, not 

ally but with specimens from 

sterilized batch of material It ‘ j* 

all of the reputable firms would Iw railing to 

follow the lead m the not fall 

standard test and any firms 

into line w ould find no market their ^ 

If hospitals and doctors the counto o'er 

followed the advice of the 

could bu> catgut I>"‘;''S“accidents 

perfectsecurity , and reduced to 

Mch as I has e W Kin 

a minimum There would have 
slant Chech up b> the ‘V, name 

the test uas Mowed 5tnctl> and ft 
of an> 6rm not conipIy.ng 
immediately removed from the Its 

'* Thespian thus outlined has ■’““'fe 
earned out and adl be complete 
present school jear The pn’S''® ®„ffinenll) 
seemed to ‘he “mmttee to be 
satislaclort « ,„i,st tour co- 
arouse tour interest and to enhs t 
operafon so that nhen the norL o 00 
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which requite the strictest anaerobic environment 
and sufHaently long incubation time must be given 
for them to make themselves manifest 
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Discussion of Papers Bv iRvavc J Walker ahd Frank L Meleney 


Dr Scwneb I> Koch Chicago It « a privilege to 
be asked to discuss the papers to which >ou have 
just listened The effort to pte\eal contamination 
of surgical wounds by preventing bacteria from 
passing from the noses and throats of those in the 
operating room into open wounds and the attempt 
to tender surgical catgut absolutely sterile com 
mstid the interest and deserve the co operation of 
everjone concerned with the practice of surgerj 
Some few years ago Dr Meleney' was able to fol 
low the course of a senes of postoperatu e wound in 
fections and to identify the causative streptococcus 
as identical with a strain obtained from the nose 0! 
one of the operating room nurses lie showed fur 
ther that 33 per cent of the operating room staff 
harbored nimolvtic slreptococa m their throats 
and subsequently,* that there is a seasonal rise m 
the inadence of streptococci in the throats of healthy 
individuals which reachesitsheigbt m the bter winter 
months and recedes with the approach of summer 
That there are fatalities occurring every year from 
streptococcus infections due to contamination of 
surgical wounds in the operating room none of us 
doubts In 1916 1 saw two such cases which made an 
ineffaceable impresswn on my memory Onepalient 
was a young woman 33 years of age withahxrao 
lytic icterus Her father bad had a himoly tic icterus 
ol years duration and had been cored by splcncc 
tomy Because of the successful result in the ense of 
the lather a similar operation was petlOTmed upon 
the daughter early in March igi6 Eighteen hours 
after operation at four o dock in the morning X was 
caDed to see the patient she had a temperature of 
104 6 degrees a pulse of 160 and was becoming de 
hrwus She was given fluids inlrav enoosly heart 
stimulants and repeated cool sponges but sbe died 
4$ hours after operation Autopsy showed a gen 
eralized peritonitis due to a virulent hxmolytic 
streptococcus 

'Sure C)riiec.i.OUt. 1916 xli i 358 

U Am U Asa lixxv U 1393 


A rreek later a man vnth an exophthalmic goiter 
was operated upon Bilateral ligation of the superior 
thyroid arteries rras performed under nitrous oxide 
amestbesia Within 48 hours be was dead from a 
bsmolytic streptococcus infection 
No more operations were performed on our service 
for three weeks On April first the internes changed 
services Almost within a. week a death from pen 
tODitis occurred on the gynecological service 48 
hours after operation on a clean case Looking back 
over this series of events we remembered that the 
senior interne on our service had been in bed during 
the hsl week in February with an acute tonsillitis 
He was very anxious to get back to work and 
assisted in the first two cases mentioned April 
first he was transferred to the gynecolog cal service 
and death occurred in one of the first cases m which 
he assisted He was then sent awav from the bos 
pitsl for 6 weeks and no more similar catastrophes 
occurred ^ 

Doubtless similar cases have occurred and are 
occurring elsewhere Rarely are they reported or 
traced to their source Of eminent practical impor 
tance is the fact stated by Dr Meicny m the paper 
quoted above that alter tbe noses and throats of all 
the operating room personnel were masked there 
were no more hxmolytic streptococcus infections in 
clean cases The mask which Dr Walker has de 
senbrf IS he feels the most satisfactory it has been 
possible to devise ^\e owe it to our patients and 
ourselves to give it a thorough trial 

Of equal importance to protecting patients from 
infection from carriers of pathogenic organisms is it 
to assure the sterility of catgut \ou are familiar 
with the report of Dr Jleleny’ upon a small croup 
of cases of wound infection due to an unusual type 


wound infection due to a., i/we 

of^^s produang organism found in the catgut 

Two years ago a woman of 50 on our service was 
operated on for hyperthyroidism On the fifth post 
operative day she complained of a headache 
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culture produced to >!efd toxin ^hen the strain was purified t\e a e 
almostinstantaneousdeathuhcninjcctcdeithcrasa confident that we punfied our cultures and stili 
* centrifuged suptmalint fluad faded to find an> true tetanus bacilli This does 
It hen the organisms contained in thislclhalmaxture not mean that this organism or an> of the other 
were isolated and injected in pure culture they pro anaerobes which we failed to find were certamlv 

duced no Msable allect whatsoever absent m the specimens or would be ab'ent from 

Almost all of the animals which died following m another bundreo speciinena 
jcction succu^mbed in 24 hours A few strains of tte consider it to be of unusual interest and «)onif 
bacillus wclchii killed in 48 hours I\ben 05 cubic jcance that mixed cultures produced certiw eBecti 
centim^er of a culture killed a mouse the same dose such as necrosis of skin sudden death or gradual 
^ P'S destb, nfiile Che individual speaes compn ibo the 

1 hree strains which morphologicallj and cutlur mixture were non pathogenic in pure culture lie 

ally resembled vibrion scptique were found which ‘ ‘ 

were not pathogenic 

The pure strains of pathogenic spore forming 
anaerobes found in these specimens of raw catgut 
hav c been studied to determine the optimum medium 
forgrowth theoptimumhvdrogcn lonconcentration, 
and the optimum degree of anaerobiosis The 
anaerobic jar and the cooked meat medium are not 
ideal for large numbers of tests such as would have 
to be done b> a large catgut firm A cUar medium 
with a vaseline «eal i» to be preferred The results 
of this phase 0! the studv w ill be published 10 the 
final report 

At first glance one is perhaps surprised that less 
than half of the specimens contained pathogenic 
spore forming anaerobes and that all of the known 
species were not found It should be remembered 
however, that we are dealing with the upper (bird of 
the intestine It is well known that this contains 
fewer organisms than the lower portions Aerobes 
w ere present in all of the specimens W e freqocntJv 
found those heat resistant streptococci which will 
survive 70 degrees C for ij minutes Aon patho 
genic heat resistant spore formers were present in 
almost all of the specimens It should be emphasued 
that we do not claim to have recovered all of the 
pathogenic anaerobes which were present in the cat 
gut specimens It is quite probable that in mixed 
cultures pathogenic strains were inhibited or over 
grovvn by the non pathogenic strains and in plating 
they may have been invisible as separate colonies 
At times single colonies transplanted to other plates 
or to broth failed to grow This is a fairlv common 
thing with such strict anaerobes as clostndium novji 
fbacillus cedematiens) It is possible that a few 

pathogenic anaerobes were lost on that account 5 110 view m- 

It is not surprising that Clostridium welchu so far light a pathogenic anaerobe which did n PP 
outnumbered the other pathogenic anaerobes This the 24 hour culture 
IS consistent with the general distribution of the 

organism and the usual proportion of these different co\CLVSW\S 

species m cases of gas gangrene ^ applied 

The absence of true tetanus bacilli was of interest In considering anj steriliziDo process i n 
Althoush after prolonged incubation four cultures to catgut itmastbea 

Yielded round end spores thej did not make toxin neUInowngasgangienesporeforminganaerobcs 

Ten Broeck and Bauer (9) m th'-ir stud> of the in present in the material of the 0“^ 

cideiice of tetanus in the stools of Chinese patients, An> test to determine Vstpriburg 


believe that this illustrates the general prmciple d 
the adjuvant effects of speaes in s>mhiosis some 
times called svnergisra which has been demon 
strated m a number of wajs (r, 248; 

The appearance of a pathogemc anaerobe (clos 
tndium novvi) m the 7 da> culture which failed to 
appear in 24 hours shows the necessity forprolon ed 
incubation Anj test which is devised to determine 
the stenlitv of catgut which has gone throuah some 
sterifiztog process must take this jctosccount 

SUiaiARY 

1 Eightv three specimens 0/ raw surpeal catgut 
have been studied to determine the presence of 
pathogenic anaerobes fhirtv eight of these ‘P*® 
mens were found to contain these otRaW'Sni 

2 The 38 positive specimens vielded 4* steams 

of pathogenic spore forming ataerobes compnsioS 
all of the three common species of gas gangrene or 
gamains There were “S strains of hitnolvtic Clos- 
tridium welchu ti strain of no" hsmol'bc closin 
dium nekhw 2 strams of cJosmdium oowi and t 
strain of clostndium cedematis nahgni . 

3 Thirtv eight other specimens were eiammea 

specificall> for the other known pathogemc spo« 
forming anaerobes namely clostndium tetan 
Clostridium cedematoides fbacdlis ordelli) a 
clostndium histofj ticum but these species weren 
found < 

4 Certain of the non pathogenic speaes 01 
canisms produced destructive lesions or lethal en 
« hen injected in mixed culture which they could d 
prodocem pure c^U-te thus illustrating the general 

pnnciple of svmbiosis or synergism 

Pio’orged in'-ubation for j days 
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for this group was held at the Hotel Stevens 
with Mr Herbert Tilley of London as the 
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NINETEENTH ANNUAL CLINICAL 
CONGRESS or AMERICAN 
COLLEGE OF SURGEONS 

C hicago had not been host to the Clm 
ica\ Congress since 1923 and evet> 
effort was exerted to make this >ear s 
meeting a homecoming event that would long 
be remembered The Chicago Committee on 
Arrangements took advantage of its opportu 
mty to utilize the extensu e clinical faalUies of 
the city and a widelj varied and extremely 
interesting program was the tcauU More than 
three thousand surgeons from all parts of the 
United States Canada, and foreign land> 
spent 5 busy dajs attending the numerous 
clinics and demonstrations The evenings be 
tween the Presidential Meeting on Monday 
and the Conv ocation on Friday were taken up 
with excellent well planned scientific meet 
mgs 

The pTograra of clinics prepared by the sub 
committee on surgery of the eye car nose and 
throat was all that could be desired and the 
attendance at these clinics indicated the great 
interest m these surgical speaalties On Wed 
nesday evening October 16, a dinner meeting 


principal speaker 

The progress of the medical motion picture 
department of the College was clearly shown 
by the exhibition of films that have been com- 
pleted under the supervision of, and hav e been 
approved by, the Board on Medical Motion 
Picture Films In addition to the films pro 
duced under supervision of the College, a 
number of other films of unusual ment or 
interest were shown, mdudmg several reels of 
colored film and four talking films 
The annual hospital conference proved to be 
another outstanding feature of the Congress 
Emphasis vvas placed upon “the care of the 
patient” m this year’s conference and a series 
of interesting and instructive demonstrations, 
papers, and round table conferences was m 
eluded m the program An added feature of 
the hospital program vvas the joint session held 
with the Assoaation of Record Librarians of 
North Amenca This organization was formed 
last year at the Congress in Boston and has 
already proved itself an aid m overcoming the 
difficulties all hospitals have in trying to im 
prove their records 

The entire day of October iS was spent on 
the discussion of traumatic surgery An open 
forum and symposium were held in which rep 
resentativcsof labor, indemnity organizations, 
industrial concerns, and surgeons interested m 
that phase of surgery participated A gratify 
ing amount of interest was shown m this con 
ference 

Reports of officers and standing committees 
of the College were presented at the annual 
meeting of the Governors and Fellows held on 

279 
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Aspirin and p> ramidon ere giv en, but the headache 
persisted and she began to complain of dif&colty in 
swallowing We were concerned but thought that 
inflammatory reaction about the ccsopbagus might 
explain the sjmptoms The same evening she com 
plained of tingling of the hands One of our best 
medical men examined her carefully The question 
of tetanus was brought up but we concluded that 
she was probably suffering from a mild tetanr, and 
began administration of calcium and parath>roid 
extract The following morning she developed for 
the first time diJTicultj in opening her mouth, and 
immediately antitetanic serum was given intra 
spinally and intravenousI> In spite of the serum 
the patient rapidly became worse and died within 
24 hours with the characteristic symptoms of tetanus 
infection I have seen twootber cases that developed 
the clinical picture of tetanus, one la da>s after a 
herniotomy the other 3 weeks after a pelvic opera 
tion fortunatel) both of them recovered It is not 


necessary to say that any effort which promisK to 
make impossible surgical tragedies of this typed»- 
serves our whole hearted admiration and support 
We are greatly indebted to Dr Walker and Dr 
Mcleney for the work they have done Itisafortu 
rate arcumstance that men who possess the essen 
tial combination of an extensive expenence in dim 
cal surgery and jears of training m bactenologj 
are devoting themselves to the solution of these 
probfems 

It IS also a matter of congratulation that the Col 
lege of Surgeons is having a part in this wort— not 
simply because we as members of the Colle e hue 
a personal interest in its activities but bemuse it b 
always a matter of congratulation when a body of 
individuals united for the common good an bv 
education by example and by moral force help to 
bring about far reaching improv ements such as Di 
Meleney has indirated the manufacturers of cat»ut 
arc xoluatarily about to undertake 
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the rich msdom of Wilkie’s paper and the im- 
pressive results that are being obtained m the 
treatment of pelvic cancer by Heyman and 
his assoaates at the Radiumhemmet 

SnsiNER L Koch 

THE CLINICS OF THE CONGRESS 

I N no other profession do the members dis- 
plaj such gregarious tendencies as do 
those in medicine and surgerj It is 
rightly so, since the education of the doctor is 
a life long business The problems of disease 
are complicated, difficult, individual, and un 
certain The lawj er has the forms, procedures, 
and precedent of laws which have been laid 
down during the >ears The minister, once 
having grasped the certainties of divmit>, 
ma> settle himself into a life of delight and 
pleasure 

Our medical schools see to the educational 
requirements of the medical student but the 
further education of the doctor is self imposed 
No other method of medical graduate educa 
tion IS so vvidel> emploj ed as that of attend 
ance upon medical gatherings of one sort or 
another M e ma> read of a newly discovered 
scientific fact, or an improved bit of surgical 
technique but the interest so aroused is not 
comparable to that awakened when the same 
fact is given to us as a personal offering 
It IS not difficult then to understand why 
the clinics given during the week’s meeting of 
the Clinical Congress of the American College 
of Surgeons have met with such success from 
the time of the first meeting m 1913 During 
such clinics each > ear some three to four thou 
sand surgeons arc giv cn the opportunit> to see 
their colleagues at work m theif various hos 
pital and medical school homes throughout 
the countiy There is a stimulation of inter 
csts and there is an exchange of ideas and 
methods which are of mutual adv antage The 


individual patient and, therefore, the public 
are the ultimate recipients of the benefits of 
such clinical gatherings 
The dimes given b> the members of the 
medical profession of Chicago during the re- 
cent Congress maintained the high standards 
which had been set m previous >ears bj men 
m other aties Every field of interest in sur 
gery was represented m these clinics The 
attendance was large and, as usual, effiaentlj 
distnbuted by the management of the Con 
gress Tlus is worthy of more than passing 
notice, when it is realized that the choice of 
attendance upon a giv en clinic rests with each 
individual surgeon who attends 
The enthusiasm to make these clinics sue 
cessful which was shown by the doctors of 
Chicago, many of whose interests lie outside 
of surgery, is a tribute to the spirit of progress 
in that continuous march of self education 
which Is the outstanding characteristic of the 
medical profession Lo^al Davis 

THE HOSPITAL AND SURGICAL 
PRACTICE 

T he trend of medical practice today is 
very dearly shown by the relationship 
existing between the medical profession 
and the hospitals Having developed through 
the past y ears into the present admirable insti- 
tutions so highly professional m character, 
hospitals have attained a position of great 
importance They are no longer mere shelters 
or asylums or even workshops but are func- 
tioning factors of significance in the care of the 
sick and injured and must be accorded that 
place m the practice of the art of medicine 
Great responsibility is now given to the van 
ous hospital workers whose education and 
traiiung in specific scientific fields hav e earned 
the confidence and esteem of the medical pro 
fession Today, the physiaans and the hos 
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October 17 In addition to the reports, officers 
were elected for the ensuing jear Following 
the annual meeting a sjmposium on canar 
was presented 

The various committees and boards of the 
College held meetings, reported on progress 
made, and discussed plans for furthering the 
work m 1930 

At the Convocation on rrida> evening, 
October iS, the 1929 class of Candidates for 
Fellowship was admitted to the College This 
group numbered 669 

Distinguished members of the surgical pro 
fession from other lands were in attendance at 
the Chicago Clinical Congress Some came to 
participate m the program of the Congress and 
others were spectators Among these visitors 
from abroad were the following Florestan 
Aguilar, El Vizconde de Casa Aguilar, M D , 
Madrid, Spam, Harrj Hams, M D , Ch M , 
F C S A , Sjdney, Australia, James Heyman, 
M D , Stockholm, Sweden, J Newman Mor 
ns, BS, MB, FACS, Melbourne, Austra- 
lia, W A Osborne, M B , B Ch , D Sc , Mel 
bourne, Australia, Herbert Tilley, M D , B S , 
FRCS (Eng), London, England. Ifenrj S 
Wellcome, LL D , F S A , London, England, 
Daniel M Velez, MD, FACS, Mexico 
City, Mexico, and D P D Wilkie, M B , 
Ch B , M D , FRCS (Eng and Edin ), 
M Ch , r R S (Edin ), FACS, Edinburgh, 
Scotland Honorarj Fellowships were con 
ferred upon Florestan Aguilar, James. He> 
man, and W A Osborne 

Dvvn) C Macme 

THE SCIENTIFIC PROGRAMS 

A brief survej of the saenUfic pro 
grams of the recent Clinical Congress 
discloses a number of interesting 
facts a large part of one of the four evening 
sessions was devoted to a subject-permaous 


anaimia — ordinarily considered as of interest 
only to medical men, four papers— \rdii 
bald’s alters’, Walker’s, and Melenej’s 
were devoted essentially to the question of 
placing greater safeguards about surgical 
patients and rendering surgical procedures 
less hazardous Only two papers— Holden’s 
and Hams’ — were primarily concerned mtli 
the question of surgical treatment, on!) one 
paper — Adson and Rowntree’s— was devoted 
to the presentation of a newly de'eloped 
method of surgical treatment, and this paper 
was discussed, not by surgeons, but by a 
neurologist and a neuro anatomist, of tbir 
teen others who took part in the discussion 
of the papers presented, twowerephy'uolog'^ts 
and one a specialist in internal mediane 
TJiese facts seem to us to indicate the means 
by which American surgery is attempting to 
advance— by seeking closer contact with the 
departments of internal medicine, of phjji 
ology, of anatomy and biochemistry, y 
turning to the experimental laboratory, as 
Dragstedt emphasized m his discussion u^n 
intestinal obstruction, by asking the ac 
teriologist to help find the sources of wouna 
infection and to devise means of making ca 
gut absolutely sterile . 

That American surgery continually 0 
out its hands across the seas and says 0® 
over and help us,” and that the ' 

always a generous one is evidenced y 
roU of distinguished surgeons from the c 
tinent, from Britain and from the ri i 
Commonwealths that have contributed 
largely to the Clinical Congresses of llU’ ^ 
of former years The Murphy 
Professor Wilkie and the paper of Dr n > 
man upon the treatment of cancer 0 
pelvic organs were highlights m a 
interesting and stimulating programs 
who bad the pnvilege of hearing e 
appreciate still more m the quiet of the Iibraiy 
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ing whom the College has honored itself 
Finall> came the distinguished guests, repre- 
senting many nations and man> fields of en 
deavor but bound b> a common bond of hon 
orable achievement, and behind them were 
seated the Governors of the College 
After the playing of the music common to 
“God Save the King" and “My Country, 
'Tis of Thee," the invocation was offered b> 
Dr John Timothj Stone The Director Gen 
eral then presented 66g candidates, the major- 
ity of them present, who were formally re 
ceived into fellowship by the President The 
candidates for honorary fellowship were then 
presented by Dr Irvin Abell, by Dr Allen B 
kanavel of the Board of Regents and by Dr 
C JeffMillcr, president elect The'Tresiden 
tial Address ’ by Surgeon General Ireland and 
the “Fellowship Address” by Dr Glenn 
Fran\ president 0! the University of Wiscon 
sm, together with the remarks of the Director 
General, will be found in full elsewhere m this 
volume (see pages 396, 303, 385 and 295) 
They speak for themselves I cannot, however 
refrain from commenting on their high level of 
excellence, or from commending to the par 


ticular attention of the Fellows of the College 
President Frank’s admirable and well consid 
ered statement of the responsibility of the 
profession for the health of the nation and 
his grave warning that unless we set our own 
house in order, control of medicine by the 
state IS the inevitable consequence 
The playing of “TheStar Spangled Banner ’ 
and the recessional match from the platform 
brought to a close the Convocation of 1929, 
and I, who have seen many Convocations of 
the Amencan College of Surgeons, was stirred 
as I always am by what this organization is 
and what it stands for Certainly there can be 
few certraoiues more beautiful to behold, more 
replete with significance, than this solemn 
ritual by which a great surgical brotherhood 
sets its seal of approval on the neophytes who 
have sought admission to its ranks In its 
simple dignity, in its deep meaning, m its 
solemn pledge, in its note of consecration, it is 
a ceremony which touches alike the hearts of 
the new Fellows and of Fellows grown gray in 
Its service and which reminda fhem anew of 
the sacredness of the task entrusted to the 
surgeons of America C Jeff Miller 
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pital ptraonnd labor side b> side as assoaalcs p!i}iiaans and (heir hospKal rallahnlois lo 
er cn though the former directs and bears the meet their responsibilities F tt SiAjiov 
major responsibilitj 

1 he American College of Surgeons for sev- 
eral > ears has recognized this co ordination of SEVENTEENTH CO^^'OCWJO^ 
effortbj arrangingamlproMdmgforHospilal AT^HE seventeenth convocation of the 
Standardization Conferences in conjunction I American College of Surgeons Wa held 
with the meeting of the Clinical Congress the night of October i8, 199 m the 

The programs are formal and informal, and Grand Ballroom of the Hotel Stevens m Chi 
surgeons, hospital authoritie;*, nurses, and cago, the beautiful appomtmentsanddignified 
others contribute to discussions of mutual spaaousness of which made it a fit netting for 
problems These conferences are unique, out such a cereinon> Blazing with lights and 
standing and significant, since the> offer op hung with flags, it was crowded to the doon 

portunitv for the surgeon and the hospital and to the vej> edges of the gallenes long 
worker to exchange opinions and construe before the candidates for fellowship m Ihe 
tnelv to analjze future activities and defer- robe* of the College, filed info their seab® 


mine procedures 

During the recent four daj meeting sfu 
dents of medical affairs were gratified bj the 
earnest and intelligent presenfKioiis of valu- 
able contributions bj eminent surgeons and 
well known hospital representatives Through 
formal papers open forums, and general dis 
cussions man> of the perplexing and unsolved 
problems received serious attention and help 
ful suggestions 

The opening session was devoted to a 8>m 
posium on the timelj subject of the cost of 
medical care The comprehensive program 
included spokesmen of the sev eral factor* con 
cerned and was productive of seasonable per 
tment comments and contributions of real 
worth pertaining to the subject Some of the 
other topics of general interest presented were 
the accrediting of surgical deaths the lessen 
ing of surgical infections and complications 
due to errors in technique and the use of unsafe 
material, measures of efficiency and proper 
requirements for the ideal functioning of im 
portant hospital actmties and departments 
These and the other equally opportune themes 
discussed are mdicativ e of the sane method 
leaf endeavor on the part ol senou* mmded 


mediately below the platform 
Then to the strains 0/ martial fflu-oc the 
stalely procession of College dignitanes an'i 
honored gue-ts made its way down the central 
aisle to the seats on the stage At their head a 
captain of the United States Army bo e thi* 
Great Aface of the College, the gift of the con 
suiting surgeons of the Armies of Great Bnt 
am, m token of undynng fnendsEp asdin 
lasting memory of those day s of trial w hen the 
two great English speaking nations of the 
world fought shoulder to '.houlder that free 
dom should not pensh from the ea^th 
Then in blue and scarlet gowns and caps, 
came the officers of the College Dr Franklin 
H Martin, director general and past pre=i 
dent to whose inspired thought this no e 
organization owes its conception and exist 
ence. Surgeon General Merritte 1 ' Irelan 
president Dr C Jeff Miller, president elect 
other officers and officers elect, and memb«s 
of the Board of Regents After them came tfle 
candidates for honorarv fellowship 

Aguilar ofMadnd Professor James Heyman 

of Stockholm and Professor \\ilham 
ander Osborne of ilelbourne, men of eim 
aen« literally from the Antipodes, m honor 
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address or WTLCOJIt' 

HCk-MW L KREVSaillER M D , FA C S CujCACo 
Ckjci^o Comraitt««M Amn^emeflU 

T IS indeed a great honor and a rare privilege uan having the lareestcircu 


jou to i,nicago to attend this the 

nineteenth annual meeting of the Clinical 
Congress of Surgeons of ^orlh America This I 
do on the behalf of the College, Us officers, and 
workers who have «o faithfullv and with a great 
deal of enthusiasm and much hard work arranged 
this meeting for vou and also on behalf of the 
men who will conduct the clinics during this week 
as well as on behalf of the hospital authorities and 
personnel who have so generouslj and with such 
line spirit co-opcralcd in arranging the clinical 
part of the program 

The local men arc delighted to have the oppor 
tunit) of taking part m the program and to be 
given the privilege of seeing so man> of >ou here 
and the chance to renew old friendships and 
acquaintances 

It has been 6 j eats since the Congress met here 
Since that meeting a great medical expansion has 
taken place Some of the hospitals have built 
elaborate additions others have replaced the old 
with new buildings, and many new hospiuLhave 
made their appearance This hospital expansion 
allows us to boast of the largest hospital in the 
world, namel) Cook Countj Hospital with a 
total bed capacity of j 300 
Beside these great strides in hospital develop- 
ment two new medical schools have been built 
and put into operation the Medical School of 
the Universit) of Chicago on the Alidway and the 
splendid unit of the Northwestern Univerytj on 
the McKinlock Campus 
Mav I burden >ou for just a few moments to 
direct > our attention to some of the other medical 
activities located here that have contributed so 
much toward the medical development of Oii 
cago? This is the home of the Amencan Medical 
Association, the largest medical societ> m the 
world, which publishes the Journal oj the Amer- 

*lVeseQted beftf e tbe CluucU Coogr^ ol iSe AmcncaD 


lation of an> medical journal m the world 
The home of The American CoIlegeof‘'urgeoib 
IS also located m Chicago The great accompLsh 
ments of the College are directlj due to ths 
vision and stimulation of the founder our presect 
president Its modest beginning stands m marled 
contrast to its manifold activities todav and each 
>earroan} new activities are undertaken 
The oftice of the largest surgical journal pub- 
lished m the world is located in Chiaio, and we 
are all proud that this is the official journal of the 
Clinical Congress 

We can now boast of six great medical libra 
ties, namely, the John Crerar, the Librarj of Tbe 
American College of Surgeons the splendid hbrarj 
of Rush Medical College the Billings Librarj 
QumeLibrarj , and the Archibald Church Librarj 
There are many other closelj alhed medica 
institutions The home of the American 
Association i> located here, and here are pubh'hed 
two great journals dealing with hospitals, namel}, 
Tbe Modem Hospital and Hospital Management 
More and more as time goes on the clo-se rela 
tionship betw een dentistrj and medicine becomes 
apparent W e find here the greatest dental organ 
uation the American Dental Association, which 
publishes the greatest dental journal in the world 
•\I1 of these facilities ladies and gentlemen we 
place at jour disposal m the hope that vow 
attendance at this Congress maj be a profitab e 
as well as an enjojable one , , 

And finall) , before closing mav I pa) a bnei 
tnbute to those surgical pioneers who have cone 

so much for Amencan surgerj.locall), nation:^', 

and international!} > It seems to me that at this 
time it IS onl> fitting that we do this In 
may I mention Senn Murphj, Gunn, Isham, 
Fenger, Ochsner Parks, Edmund \ndrews, 
W>llis \ndrew5 Graham, Ferguson 

ConegevtSurteou Ctucxgo Octobdri4 iS 
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ADDRESS or THE RETIRING PRESIDENT' 

FR \NKLIN II MARTIV M D TAGS Chicago 

S URROUNDING n'e here are my associates tree of practical literature brought with it an- 
rMth whom I have worked for twentj four other yearning brother, and there lyre jome 
eventful >ca*s For twenty three years I crouds in the great cities that received and wel 
acted as a sort of chief gardener in the cultn ation corned the new idea 
of thesoil, I did the footwork under their sympa jjj 

thetic guidance Last year they honored me with 
the presidencv of this organization 


A P\JU\BLE 
I 

Initjoj with Nicholas Senn, John P \furph>, 
WiUiam J Mayo, and Georgt. \V Cnie, we se 
lecled a field and with seriousness sowed the seed 
upon it It was a literary seed 


The soil that brings forth an abundance of wheat 
also attracts and develops tares and thistles The 
gardener and his proud workers were becoming 
panic stneken. The fertile field, w ithout ctcIusiv e 
walls, with the wind and the sunlight stimulating 
Its crop, did not discriminate The gardener and 
lus aids pondered and declared that the ob- 
simcling weeds must be destroyed The tares 

of Ignorance and eflrontery, and the thistles of 

Our critics laughed, and asked "How do you unethical commercialism must be torn up and 
practicing surgeons etpect to grow a successful cast aside 

crop of surgical journalism when real literary A new sowing mu«t be planned with a careful 
genius IS reaping only a scant harvest? ’ sifting of the seed The work of years must be 

That IS the point"’ we brusciuely answered conserved mviolale The ideals must be cstab 
' R e are sow ing a seed created from tfie y earnings lished m permanency 

of practical surgtons who not only write of sur The workers, trained in a common service dur 
gery but who actually do it and we hope to reap ing 8 long years, put their heads together and 
a magazine that w ill interest, inspire, and instruct determinedly considered the existing facts Many 
other practical surgeons like ourselves ' serious followers had become their willing aids 

‘'0 tne gardener, stimulated by such encourage In the hopper of their conference they placed their 

ment, put hoes into the hands of loval young practical accomplishments their ideals of fair 
diggers— Kanavel.Besley, Cubbins Hoilister, and play and intellectual worth, and their many plans 
Ballou — and an unexpected crop resulted It was for conservation The tried workers sharpened 
so lusts, so thriving and so worth while that they their weapons, re examined their soil segregated 
gave It the euphonious name of SuRorRY, Cvne their seeds,, and with their combined experience 
coLoev AVD Obstetrics — fondly nicknamed by replanted The unfcnced field again brought forth, 
the vulgar S G A 0 ’ under the surveillance of these experienced ]\ 

TT borers, a new, an abundant, and a pure grade 

product The sifting of the seed had accom 
Rapidlv the crop developed into a grove ol plished much It was realized that watchfulness 
rugged trees Each leaf of the«e trees represented of the grow mg crop w as necessary if surreptitious 
a message from a practical surgeon Each was a tares and thistles were to be eliminated * 
message to the head gardener which said Con Thus m 1913 the gardener and hjs followers 
gratulations' Enlarge y our garden We arc im looked upon the crop, and it was good Thev 
pressed w ith the practical « nl>nt;s of y ouf editors called it the American College of Suraeons ” 

Let us see them in <K/;oK ... . *^®„<=®f»'entionabst 5 and the traditionalists 

^ oiticallj observed this new crop shru-geil their 

watered and lo' other helpers joined us Ochsner, shoulders, and complimented its creatorrin nrn 
Cotton, Edward Mvrim Brewer Charles Alayo, nounong n too good to last ’ ^ ^ 

Squier, Eaglcson Clark. Porter Matas and England sent iti distinguished President of the 

Lund and the crop was overwhelming Thenew Roy J College of Surgeons Sir RirL^nn r«!nkl 
appamion when it came ,n 1010 wascalledtbe the nephew of Lord lS to nrSrS 
ClimcalCon„ic,soISurgeonso!No„l,Ammc- vocat„„ h'X 

Thiscropbrought practical men into their own looked unon r,<.nT .. *^^5 bis shoulders but 
The, m,, he .,ho»n Dach „wg LX '*,'8 sin,pithy »>! 

iIVt.«tcdUf«ell,eaiiic»lCMrt»tcfrteAiMnc«,CMI^riSurjeoaj Q.c«o October n-i8 to, a 
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MARTIN ADDRESS OF TI 

Fifth conduct a practical research into the rec 
ords and treatment of cancer— the dime and 
hospital services of our nine thousand Fellows 
and our two thousand accepted hospitals to be 
used as an amplified lalioratorj from which the 
consensus ol experience and opinion ma> be 
gathered and a > early pronouncement formulated 
as to the best treatment for this dread disease 
Sixth, aid industry to perfect an organization 
to standardize its medical methods and to pro 
vide medical and surgical care to sick and par 
ticulailx to injured emplosces in such a manner 
as to insure efficient work by the surgeon to earn 
the approx al of officials of labor to meet the te 
quirements of indemnit) laws and to warrant 
satisfaction m the underljang industries 

Sexenth promote the Clinical Congress, the 
first large organized society of clinical surgeons 
and the forerunner of the College and continue 
to prox ide through the Congress clinical meetings 
in the large cities at which the attending surgeons 
max witness practical demonstrations m surgery 
and observe the actual technique of operations 
This then gixes a bird s eye view of your or 
gaiuzation, the American College ol Surgeons 
Ours is a practical program Through the judi 
Clous management ol our funds we have en 
listed the support of our large fellowship who 
themselves finance out ptogiessive activities with 
a yearly budget that has varied during the years 
until now It approximates two hundred thousand 
dollars 

The citizens of Chicago and the local Fellows 
gave to the College its headquarters in this citv 
the friends, and family of Dr John It Murphy 
built and gave to the College the Murphy Memo 
rial Hall and Library and the College has recently 
financed the purchase of an additional one quarter 
block which adjoins the present home and on 
which will be built our Clinical Research Museum 
The program of the College, in its vari^ ac 
tivities has been accorded enthusiastic reception 
Our strict requirements for Fellowship — with the 
elabarate machintcy of educational and proles 
sional references state committees on creilenlials 
and the final test of case records — ate Iwkcd upon 
as professional hurdles that every aspinng sur 
geon should l>e able to negotiate successfully 
The program of hospital betterment which has 
been accepted bv the hospital world of this con 
tinent creates a tragedy (or the institution that 
docs not meet the requirements of the Minimum 
Standard of the College The profession requires 
the standard the people have learned to look for 
the ceruficate of approval the univcrsiU medical 
schools make it their requirement for the assign 
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ment of internes, and the government hospitals 
have lect^nized the College’s survey and require 
its approval 

For Q years the College has earned on re 
search in the treatment of cancer (carcinoma and 
sarcoraaA Its findings represent the work of hun 
dreds of our members who report their cases to 
the heads of our two committees These valuable 
findings are becoming more and more valuable as 
suorossive five year cures are recorded Two 
years ago at the Conference of the British Em 
pire Cancer Campaign m London, every address 
which dealt with sarcoma spoke of the College s 
Registry Its comprehensive archives of cancer 
mil make its work of lasting importance The 
Committee on the Treatment of Bone Fractures 
has an important place in the Clinical Research 
Department It was the outgrowth of the stim 
ulus given to this important subject by the treat 
ment of fractures in the World War 
Time mil not permit me to dwell on the other 
important activities represented by our depart 
ments of Literary Research Motion Pictures lor 
Medical Teaching the Standardization of Hos 
pila\ Equipment and InsMumenls and the lar 
reaching importance of our publications, including 
the official journal StmcERV, Ovnccoloo-v and 
Obstetrics 

WbenquesiiOTimgsanse, when criticisms threvl 
en, when the gossipers embarrass, when our ideals 
ate ridiculed, remember that we ate but 9,000 m 
comparison with 160,000 

Remember that the tree w ith the most desirable 
fruit has beneath it the largest number of missiles 

Remember too, that the rank and file of us 
have the same responsibility m maintaining our 
ideals and standing as do those wheel horses who 
have borne the brunt of the fray from our earliest 
davs 

From a small beginning we have built m 1 fen 
years an msUtuUon of worth whose reputation 
has gone far and whose influence has extended to 
laymen and to the profession alike Reputation 
•wvU not last unless worth and influence are be 
hind ii The development of academic com 
placency will soon displace strong convictions 
and thrift and enterprise if the w ise among us are 
not constantly wakeful to its insinuations and if 
we do not have the courage to stamp out its 
earliest appearance This will require constant 
thoughtfulness as well as watchfulness 

These fundamental principles are observed w jth 
religious enthusiasm by y our inner group of asso 
aaie administrators who as your working under 
studies conscientiously > ear by > ear, hav e carried 
out our intricate program \ou have known each 



The organizers realized that there was no need 
for another mere medical societj Their aim was 
an association which would embodj their aspira 
tions, a movement wtth djTiamic proclivities, 
and character enough to influence the recogmtioD 


SURGER\, G\XLCOLOG\ A\D OBSTETRICS 

Erom behind the traditional walls of Pnncelon Tin:\ Wire the Americvn Coiugeo? 
and Johns Hopkins came John Finne), the first Sueceons’ 

rrtsidenl.KhosunejcUhtopcnfieWandqmell} There rras need for n compreherare fat- 
to^ oil his coTt and labored cratic association of surgeons and surgical smciiJ 

jj j Crile became our chief, and ists an assocation or guild to which all pricLci! 

added to our store his research mind and his surgeons could aspire for fellowship, where monl 
mechanistic theor> Then, behold came William, and spiritual ideals could be openlv discusicdand 
who until that time had watched Charlie do the affirmed, whereeducationandprofessionalabihtT 
noeiT)g lie das some ciilliTaior fnmsfl/ He would would outrank effronterj, commercial tucket) 
show these amateursf Off came his coat He and social prestige 

chose for Ins weapon a brand new axe This for Brave men risked the questiomng and resist 
two long vears he swung with vngor Then came anceof the conventionalists, and organized Their 
the giant of the North, Armstrong, who imparted earnestness and industry inspired thousands of 
dignit) and lojaltj , came Deaver, from Quaker others who had been waiting for a sign and who 
town, with his pious gestures and his spectacular wondered wh) someone had not thought of it 
accomplishments' Reluctant Cushing, who thrice before 
refused the crown as he criticall) surveved from 
"precedent tower" of nar\ard the unfenced field 
of “upstarts, finallj succumbed to the per 
suasion of W'llliam and his axe became a lamb, 

donned the crown, and was an interested worker ^ . 

Then came beloved Ochsner with his battle axe and acceptance o! practical ideals 
pledge against commercialism and bluster He “Whatthen, these pioneers said isourprs 
developed into the watch dog of our growing mount busine'«s’ How are we to begin’ There 
treasur\, acquired as no other man the ideaU of must be no disposition to duplicate ^ 
the College and after his labors was laid to rest others There must be co-operation with all the 
at his own bidding, m the presidential robe of the profession in the lines of betterment Our specif 
American College of Surgeons \\ ise and faithful leadership must be confined to neglected 
Charlie was promoted from the ranks, followed lems and paramount reforms 
b\ the pride of Dixie, Matas who told us all First, back the cultivation of professional * 
about It, Chipman with his wisdom and elo tributes Emphasize these qualities rather tu 
quence and then George Stewart the wi<e Scot the commercial specifica!I> the bujang oi w 
from Manhattan who charmed us with his wit uents bj commission giving the improiessi 
and instructed u» with his maxims of common evil known as fee splitting which the Colley 
sense troublesome frankness 

The consulting surgeons of the Armies of Great Second, fi-x a standard for fellowship ui 
Britain sent Sir Berkelej Mojnihan to us with a give proof of surgical proficienc) viz , 
golden mace an ancient club of authonlv which actual specialization in surgerj for 8 >ea 
added a touch of tradition to our brand new ness more an examination that will prov e the q ^ 
And so our field has grown, and our jurisdiction of work through records of cases to w ] 
has extended At first Canada and the United evidence of actual operatJoa> ? of 
States How luckv that we fixed no boundarj and professional qualifications b} a cor^ 
and that we did not exclude' Mexico Central peers in the applicants own stale “ ^ 

and South America are now among our workers wntten references evidence that he is a g 
Australia and New Zealand applauded, asked practitioner a graduate m medicine wit 
for our co-operation and complimented bv imi gree of M D a member of ms loca , 

tatmtr us nauonal associations of -cientific “edicme 

The Presidents of the Rojal Colleges of Eng require of each and everj applicant ^ . 
land of Ireland, and of Scotland have honored us signed declaration against the ‘“'’’siono 
£ becoming om Fellows and have commended Third, franUj endeavor gjjfun 

our progressive organizauon Our lellowslupaare live diaguosUc efficiencj ^ operaOng 

valuednotonlv intlieBnUshlsles butmFrance necessarv operating and make necessar, pe 

Snain, Italj Norwaj Sweden Denmark Hoi mm sale and effectiv e ne lab- 

S belg.L,Sw.Uerl..d Ind.a Ciumr. Japan 

'‘“nos'‘re''adeth the parable shop m which surgerj is performed 



MARTIN ADDRESS OF TI 

Fifth conduct a practical research into the rec 
otds and Ueatment of cancer— the clinic and 
hospital services of our nine thousand Fellows, 
and our two thousand accepted hospitals to 
used as an amplified laboratorj from which the 
consensus of experience and opinion ma> be 
gathered, and a >eari> pronouncement formulated 
as to the best treatment for this dread disease 
Sixth aid industo to perfect an organization 
to standardize its medical methods and to pro 
vide medical and surgical care to sick and par 
ticularly to injured emploxees in such a manner 
as to insure efhaenl work b> the surgeoft to earn 
the approx-al of officials of labor, to meet the re 
quirements of indemnity laws and to xsartant 
satisfaction m the underljnng industries 
Seventh promote the Clinical Congress the 
first large organized society of clinical surgeons 
and the forerunner of the College and continue 
to proxide through the Congress clinical nveetmgs 
m the large cities at which the attending surgeons 
max witness practical demonstrations in surgery 
and observe the actual technique of operations 
This then gives a bird s eye view of your or 
ganization, the American College of Surgeons 
Ours IS a praaical program Through the judi 
Clous management of our funds we have en 
listed the support of our large fellowship who 
themselves finance our progressive activities with 
a yearly budget that has varied during the years 
until now It approximates two hundred thousand 
dollars 

The citizens of Chicago and the local Fellows 
gave to the College its headquarters in this city 
the friends and familv of Dr John H Murphy 
built and gave to the College the Murphy Memo 
rial Hall and Library and the College has recently 
financed the purchase of an additional one quarter 
block which arljoins the present home and on 
which will be built our Clinical Research Museum 
The program of the College m its varied ac 
tivilies has been accorded enthusiastic reception 
Our strict requirements for Fellowship— wiih the 
elaborate machinery of educational and profes 
<ional references slate committees on credentials, 
and the final test of case records — are looked upon 
as professional hurdles that every aspiring sur 
geon should be able to negotiate successfully 
The program of hospital betterment which has 
been accepted by the hospital world of this con 
tinent creates a tragedy for the institution that 
does not meet the requirements of the Mimmura. 
Standard of the College The profession requires 
the standard the people have learned to look for 
the ceruficnc of approval the university medical 
schools make it ihcic requirement for the assign 
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ment of internes, and the government hospitals 
have recognized the College’s survey and require 
Its approval 

For 9 years the College has carried on re 
search in the treatment of cancer (carcinoma and 
sarcoma) Its findings represent the work of hun 
deeds of our members who report their cases to 
the heads of our tw 0 committees These valuable 
hndmgs are becoming more and more v aluable as 
successive five year cures are recorded Two 
years ago, at the Conference of the British Em 
pirc Cancer Campaign, m London every address 
which dealt with sarcoma spoke of the College s 
Registry Its comprehensive archives of cancer 
will make its work of lasting importance The 
Committee on the Treatment of Bone Fractures 
has an important place in the Clinical Research 
Department It was the outgrowth of the slim 
uIus given to this important subject by the treat 
meat of fractures in the World Wat 
Time Hill not permit me to dwell on the other 
important activities represented by our depart 
ments of Literary Research, Motion Pictures for 
Medical Teaching, the Standardization of Hos 
pital Equipment and Instruments, and the far 
reaching importance of our publications including 
ihe official journal, Subgerv, GvNtcoLOOV and 

ODS>TET*tC<> 

When questionings arise, when criticisms threat 
en, when the gossipers embarrass, w hen our ideals 
are ridiculed, remember that we are but 9 000 in 
comparison with 160 000 
Remember that the tree with the most desirable 
fruit has beneath it the largest number of missiles 
Remember, too, that the rank and file of us 
have the same responsibililv in maintaining our 
ideals and standing as do those wheel horses w ho 
have borne the brunt of the fray from our earliest 
days 

From a small beginning we have built in a few 
years an msUtution of worth whose reputation 
has gone far and whose influence has extended to 
lavmen and to the profession alike Reputation 
will not last unless worth and influence are be 
hind It The development of academic com 
placency will soon displace strong convictions 
and thrift and enterprise if the wise among us are 
not constantly wakeful to its insinuations and if 
we do not have the courage to stamp out its 
earliest appearance This will require constant 
thoughtfulness as well as watchfulness 
These <wwdam«Ti\a\ priTitiples are observ ed w iih 
reiigiorrs enthusiasm by your inner group of asso 
ciate administrators, who as your working under 
studies conscientiously y ear by y ear, hav e carried 
out our inlncate program Lou have known each 
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I rom behind the traditional walls of Princeton Then Uiry The AuzRJCt-\ College or 
and Johns Hopkins came John I innej the first Scbceons’ 

President, whosurve>edtheopcnficldandqu:etl> There was need for a comprehensirt demch 
to^ olf his coat and labored cratic association of surgeons and surgical speciJ 

rollowing rinnc\ , Crilc became our chief and ists an assocation or guild to which all practical 
added to our store his research mmd and his surgeons could aspire for fellow ship wheremoral 
mechanistic tbeor) Then, behold cameWilliam, and spiritual ideals could beoppnl\ discus'edaiil 
who until that tune had watched Charlie do the affirmed, where educationandprofessionalablin 
hoeing lie das some cultiralor himse!/ He would would outrank effrontery, commeraal tneken, 
show these amateurs* Off came his coat He and social prestige 

cho«e for liis weapon a brand new o.\c This for Bra^e men risked the questioning and rcsis* 
tw 0 long j ears he sw ung w ith \ngor Then came ance of the con% entionalists and organized Thez 
the giant of the North, Armstrong whoimparted earnestness and industr\ inspired thousands of 
dignity and lo\alt\ , came Dca\er, from Quaker others who had been waiting for a sign and™ 
town with his pious gestures and his spectacular wondered why someone had not thoi^htofit 
accomplishments* Reluctant Cushing who thrice before 
refused the crown as he cnticalh sur\e\cd from 
“precedent tower ’ of Har%ard the unfenced field 
of "upstarts,’ finally succumbed to the per- 
suasion of Uilliam and his axe. became a lamb 
donned the crown, and was an interested worker 

Then came bcloxedOchsner, with his battle axe ^ .. 

pledge against commercialism and bluster He “Wiiat then ’’ these pioneers said 'iseur^ra 
de% eloped into the watchdog of outgrowing mount business’ How are we to bem 
treasury , acquired as no other man the ideaU of must be no dispo ition to duplicate the work ol 
the College and after hi9 labors was laid to rest, others There must be co-opeiation with all tie 
at his Ott n bidding, in the presidential robe of the profession m the lines of betterment 0*^ 
American College of Surgeons W and faithful leadership must be confined to n€|K'‘ted proo- 
Charlie was promoted from (ht ranks followed ferns and paramount reforms , , 

by the pride of Dixie Matas, who told us all First, back the culU\ation of professional 8 
about it Chipman with his wisdom and elo tributes Emphasize these qnalibes latoer tna 
quence and then George Stewart the wise Scot the commercial, specifiuUy the ® ^ 

from Ylanhattan who charmed us with his wit tients by commission gmng 

and instructed us with his maxims of common enlLnownasfee sphttingwhichtheCouege 


The organizers realized that there was no nefil 
for another mere medical society Their amnt^s 
an association which would embody their aspin 
tions, a movement with dynamic procbwuH 
and character enough to influence the recognition 
and acceptance of practical ideals 


troublesome frankness vigorously denou®«s 
Second fi-t a standard Tor fellowship that wiij 


The coniulting surgeons of the Armies of Great iiecond nx a stanaara lor icuun , 

Britain sent Sir Berkelev Movmhan to os with a give proof of surgical proficicn'^, via P 
golden mace, an annent club of authority which actual specialization in surgery ^ 

added a touch of tradition to our brand newness more, an examinalion that viU prove t e q j 

And so our field has grown and our jurisdiction of work through records of cases to e . 

has extended At first Canada and the United evidence of actual operaUons, apptova ® j 

States How lucky that we fixed no boundarv and professional qualifications bv , j i, 

and that we did not exclude* Mexico Central peers in the applicants ov-n 
and South Amenca are now among our workers wntten references evidence tnaciez . A 
Australia and New Zealand applauded, asked practitioner a graduate m ir^icme wi , 
for our co-operation, and complimented by iini gree of M D a member of ms lo i 

tatirg us national a^sociaUons. of scientific 

The Presidents of the Royal Colleges of Eng require of each and f^es 

land of Ireland, and of Scotland have honored us signed declaration against the divisio ^ 

by becoming oir Fellows and have conuoended Tlurd, franUr endeavor 

ourprogressiveorganization OurfeHonshrp^are tive diagnostic efficieocy operaung 

V alued not only m the Bntish Isles but m Fran e necessary operating and make necessary ope 
«:nain Ttalv Norwav Sweden Denmark, Hoi more safe and effective -nH the lab- 

fni, Beigmm, Sw.tortand Cl»»a >p^n, S “.=enl o. »rt 

nd Africa - • 

Thus readeth the parable 
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SURGERY IN THE IIEDICAE DEPARTMENT OT THE 
UNITED STATES ARMY' 

JIERRITTr U IRELAND MAJoa Gekeral MC,US,A DSM T A C S , WAsniscTOV 
Surgeon Gc cni United Staler Anny 

D uring the Resolution surgerj s\as m a a fracture, or dress a v.ound Later accom 
reUlivelv primitive state as were medical ponied his pr^ptor to see patienU m be 
education and practice in general John Let us not for^t how ever, that the arm> had 
S Bdlmgs slated m 1876 that the total number the benefit of best surgical knowledge that 
of medical men in America with a medical degree the country afforded Such men as Alorgan, 
was about 200 in 1776 the number with a liberal SMppen, Warren, and Rush were in the service 
education not overtso These were the educated There were but two medical schools in the 
physicians who looked after the medical needs of country one m Philadelphia and one m isew 
some three million people and who, mcidenlaWy, \oili , i . 

took a prominent and important pari in the pub- ‘At the commencement of the Revolutionary 
he Wc and the politics of the country Tiveoflhe \\ar we had one medical book by an American 
56 signers of the Declaration of Independence author three reprmts, and about twenty pam 
were medical men, as were 23 members of the phlets The book referred to is the Plain, Precise, 
Alassachusetls Prov incial Congress m 1774- P^^ Remarks on the Treatment of II oums and 

fr<jf/Kr« by Dr John Jones, New \ork, 1775 
There were 0! course, more than 230 men It is simply a compilation from Ranby, Poll, 
practicing medicine It has been estimated that and others, and contains but one original obser 
thcrewete3,5oo,butmosto{themhadnodegrees vaiton vit a case of trephining followed by 
nor more medical education than they had derived heriua cerebri’* This book, containing 114 
from a preceptorship Such a man was Isaac pages Aff by 7H inches is usually found bound 
Senter, the surgeon vMih Arnolds erpedition to with The Diseases In tdenl to Armies i-Uh the 
Quebec, yet he later attained great prominence iUthod of Cure, etc , a translation from Van 
in the profession and honorary membership m Swieten of 164 pages of the same size 
the metfico chirurgical societies of Edinburgh and John Jones was professor of surgery in king's 
of London and in the Massachusetts Medical College He had been a surgeon in the French 
Society Such also was John Cochrane, who and Indian War and was for a short lime m the 


became the head of the MedicaT Department of 
the Army in 17S1 Some surgeons and mates 
were mere boys, a few in their teens Doubtless 
many men had no qualifications other than a 
desire to practice and a few rules of thumb 
It w as the custom to study uvedvewe wvtSv a pve 


Medical Department during the Revolution 
These books constituted the library of the 
average American army surgeon of the day In 
addition Cullen s Lectures on Matcna Medico 
had been issued in Philadelphia in 1775 The 
more learned and wealthy physicians also had 


ceptor A custom necessary at that lime, works published m Europe, but the two books 

because of the scarcity of institutions of learning shown were the standard 
and the expense connected with an education Of the books upon which John Jones based his 
The form of apprenticeship was often gone compilation Ranby s was a 96 page booklet on 
through with for a term of vearsvarymg from 3 gunshot wounds wnlten m 1760, while Pott’s 
to 7 during which time the young student per large volume of Chntrgical H orks dealt only 
formed the most menial duties had very meagre with wounds of the head, fractures and disloca 
opportunitv for anatomical study, and acquired tions, lachrymal fistula fistula i« ano, hydrocele 
ms know ledge rather by contact withandabsorp- andhemia PoU argued for the use.in treatment of 
^on from his precentor thiri in any other way fractures of splints extending bey ond the nearest 
The preceptor usually had also a small library a joints and against the then too prevalent prac 
'' "" ‘'■'’f™ Lci! oi usmg Ihose onlj a Aw indies long and 

These the student could use His clinical ex serving only to make pressure 
penence came from witnessing and at tunes as Medicine and surgerv were not senarnte pro 

■“ “ ■" Ea'oV T™ SalTSfe? of 

“““ ““"•U -ado it 
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oneoflhcm Without thelojaUi and Ihoughllul 
industr> of such a group there could not ha%e 
been a College of Surgeons Ballou, Tarion, Bon 
man, 'MacLachern, Craig Salisbura, Carr, Leigh, 

Mjers, Ulrich, Spencer, rerrj,\\alkcr,\\d\iam 
son, Crowell and Grimm are names that dcserse 
not onh praise but permanent monuments 

Fellows of the College, I thank >ou for allowing 
me to stand here as jour President With >our 
kind sufferance, when I retire from this position, 

I will return to my garden and your garden and 
work the best I can with the old implements and 
cndea\ or to practice w hat I preach 

TEtCE JUBILEE 

Mr Surgeon General Ma\ I remind this audi 
cnce that ir jears ago 90 per cent of the Fellows 
of the American College of Surgeons enrolled for 
war ser\icc — 40 per cent in the Medical Corps of 
the United States and Canadian iVmiics, 10 pet 
cent m the Nav> Medical Corps, and 40 per cent 
in the \oluntecr Medical Serwe Corps of the 
United Slates forcmergenc) semce m cither the 
Armj Nav> or Fublic Health Seiwice 

Ma\ I remind this audience that the Fellows of 
this College organized the Committee of Amer 
lean rh>5icians for Medical Ptepatedaess t8 
months before the United States entered the 
World War, and the services of this Committee 
w ere recognized and accepted b> President W ilsoa 
and Secretary Baker e«ctlj one jear before we 
entered the war 

Ma) I remind this audience that it was the 
Fellows of this College who were at the head of 

the greater percentage of the 4'’ Base Hospitals me %a-et luis vui 
that were organized m the United Slates b> used bj Lord Lister and was 
Colonel Jefferson R Kean for serMce oierseas American College of Surgeons b> ,, , j,f 
Se\eral of these Base Hospitals, reached England Codlee, then president of the 1^°' ^ jo 

and France before an> other American soldiers Surgeons of England, m memoo “s 
Conspicuous among them were George W Cnle, Chicago November, 1913 nrc 

Harvev Cushing, Frederic A Beslc>, Angus The Great More bi 

McLean, Dean Lewis, George E Brewer, A J sented to the American College Sur«on> 
Ochsner, L L McArthur, Charles H Peck, John Sir Berkelej Moj-mhan f “ eons 

M T Finnev Fred T Jlurph) C A Evans, 1920 It is the gift of the Consultin 3 g 

Arthur A Law , J F Bmnie, Stuart McGuire, of the Bntish Armies to their confreres in 
J B Eagleson Edward L Kejes, C L Gibson, and the United States 


R H Hartc, Fred Kammerer, M Clinton, Ei 
mund D Clark, W A Elting A P C Lhiirst, 
J J A Van Kaathoven BurtR Shurl) Efaj 
H Fiske, W illiam F W esselhoeft, R f 5Lller 
Dawd Barrow, W’llhamH Goodwia E C to 5, 
Wiliam Gillespie, Charles Levason, ttill.12 
Francis Honan, A C Stokes, and Samuel Uoji 
I hope that it is not amiss to state m the pres- 
ence of our incoming president— a wamor 
profession but a peace advocate b} nature-in 
this the Jubilee \ ear of peace, with Presidents 
Premiers, Secretaries of State and Ambatoadors 
straiiung at their leashes in their efforts to male 
war a misdemeanor and peace permanent that 
these efforts are welcomed bj this orgamzatwo 
that took a leading part m the prosecution of the 
World War 

Maj I read an etcerpt from a letter wntten hj 
our great United States War Secretai) heirton 
D Baker, who as >ou will see, apprecatedcur 

work in aiding his great task 

refhap* because I wai the son of » doctor *od 
near siudnng medicine ai it «$ powiMe to 00 asai^ 
nuis It I had especial interest m tie wrk of the o«uw 
corps donng tie World ttar hobodj could baie beMia 
close contact mth Corgas without realBWe , 

greatness and as be gathered about him tie most dewi 
and eminent members of the profession I felt that J 
admitted to the inner sanctum and permitted » i" 
optimism and inspiration «hieh chanctenzes me * 
medical profession in these da>-i of ma«TUfieent pro-w 
I would hie to have bad a chance to ay «“**'“* 
things that are in m> mind and heart about i, 

erally but as it is 1 must resist the teroP^V^.'^sXMr 
espress to you the deep appreciiuon 1 feel for the 
which >t>ur invotatioa docs me 

Theia-rl This oor gasd siasdtiMJ^ 
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SURGERY IN THE MEDICAL DEPARTMENT OF THE 
UNITED STATES ARMY' 

IRFLAND Ma] 0» Gts-EWkt M C US\ DSM.FACS \\asiiincton 
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D uring the Revolution surgery was m a a fracture, or dress a wound Later he iccom 
relatively primitive state, as were medical pawed his preceptor to see patients m bed 
education and practice in general John Let us not forget, how ev er, that the arm> had 
S Billings staled m 1876 that the total number the benefit of the best surgical knowledge that 
of medical men in America with a medical degree the countiv afforded Such men as Morg n, 
was about 200 in 1776. the number with a liberal Shmpen Warren, and Rush were in the service 
education not over 350 These were the educated There wrete but two ^dical schools in the 
phjsicians who looked after the medical needs of country, one in Philadelphia and one m New 
some three rniilmn people and who incvdentallj, \otk , 1 . 

took a prominent and important part m the pub ‘ At the commencement of the Revolutionary 
Uc life and the politics of the country Fiveoithe War we had one medical book bj an American 
56 signers of the Declaration of Independence author, three reprints, and about twent> pam 
were medical men, as were 13 members of the phkts The book referred to is the Plain, Prectse, 
Massachusetts Provincial Congress in 1774- PraticalP€mai'isonOieTi'calmenlof\\ounisand 
jijy. Fractures b> Dr John Jones, New \ork, 1775 

There were, of course, more than 250 men It is simply a compilation from Ranby, Pott, 
practicing medicine It has been estimated that and others, and contains but one original obscr 
there were 3,500 but most of them had no degrees vation, vu , a case of trephining followed b> 
nor more medical education than they had derived hernia cerebri’* This book, containing 1x4 
from a preceptotship Such a man was Isaac pages, aH by 7 inches, is usually found bound 
Senter, the surgeon with Arnolds expedition to with Phe Diseases In'tdcnl lo Amies fci/A the 


Quebec, >et he later attained great prominence 
m the profession and honorary membership m 
the medico chirurgical societies of Edinburgh and 
of London and in the Massachusetts Medical 
Societj Such also was John Cochrane who 


Method of Cure, etc , a translation from Van 
Swieten of 164 pages of the same si 7 e 
John Jones was professor of surgery in King’s 
College He had been a surgeon in the French 
and Indian War and was for a short time in the 


became the head of the Medical Deparimenl of Medical Department during the Revolution 
the Army in 1781 Some surgeons and mates These books constituted the library of the 
were mere boys, a few in their teens Doubtless average Amencan army surgeon of the day In 
many men had no qualifications other than a addition Cullen s Lectures on Materia Mrdtca 
desire to practice and a few rules of thumb had been issued m Philadelphia in 1775 The 

It was the custom to study medicine with a pre more learned and wealthy physicians also bad 
ceptor A custom necessary at that time, works published m Europe, but the two books 

because of the scarcity of institutions of Icarmng shown were the standard 
and the expense connected with an education Of the books up>on which John Jones based his 
The form of apprenticeship was often gone compilauon Ranby s was a q 6 page booklet on 
through with for a term of yearsvarying from 3 gunshot wounds written in 1760 while Pott’s 
to 7 during which lime the young student per large volume of Chirwr^uol 11 orks dealt only 
foiroed the most menial duties had vco meagre with wounds of the head, fractures and disloca 
opportunity for anatomical study, and acquired lions lachrymal fistula fistula in ana, hydrocele, 
' ’ ' andhenua Pottarguedfortheuse,mtrcatmentof 


ms knowledge rather by contact with and absoip 
tion from his preceptor than m any other way 
The preceptor usually had also a small library a 
few odd bones occasionally an entire skeleton 
These the student could use His cbrncal ex 
periencc came from w itnessing and at times as 
sisting m ofTice pracPce There he learned to 


fractures of splints extending bevond the nearest 
joints and against the then too prevalent prac 
uce of using those only a few inches long and 
serving only to make pressure 
Mediane and surgery were not separate pro 
KWH“ir.r,„ii VM fessvons as m Europe The small number of 

romre anif?r lo blister, doctors m the sparsely settled country made it 

to give an emetic to help reduce a dislocation, set ‘Baimp c«ntucTofAm«KMU«i«iAt. 

Mm curAlAilreM Omfc.l Cor*r«. BjtS»Aa«iaa CUlefctof Surgeon, October ,4 18 to, 9 
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ncccssan that each be a general practitioner 
Thus Benjamin Rush was succe^such surgeon 
general and phjsician general in the Central 
Department A Centura later, m 1876, Samuel 
Gross wrote ‘ It is safe to affirm that there is 
not a medical man on this continent who deaotes 
himsc'f exclusucl) to the practice of surger> On 
the other hand, there arc few phtsicians e\en in 
our larger cities, who do not treat the more com 
mon surgical diseases, such as fractures, disloca 
tions, and wounds, or w ho do not c\ cnoccasionall) 
perform the more common surgical operations ’ 

This rather long introduction is b\ waa of 
preparation and explanation for the fact that the 
surgera of the Rcaolutionarj l\ar was not great, 
although It must ha\c been greater than the 
record left of it There were of course, other 
reasons wh\ it was resorted to onK m cases of 
dire neccssitj chief of them being the absence 
of anTsthcsia, the danger of injurj to \csscls and 
ncr\cs, and the practical certainl> of infection 
the causes md nature of which were whollj un 
known In fact John Jones attributed mflam 
mation in all cases to pain and iriitation and 
taught that measures of prevention or treatment 
had little influence ‘without premising opium 

The principal operations were amputations, 
cutting for stone, cutting fistulous tracts and 
opening abscesses John Jones cut (or stone, but 
that was not a pan of militara surgetj The 
major part of surgical w ork w as dressing suppura 
ating wounds the surgeon s best omen was pus 
The care of backs suppurating as the result of 
flogging was an important part of the militarv 
surgeon s work Even simple fractures and dis 
locations were crudelv treated and bad results 
must have been frequent 

There were tj^pes of wounds not seen todav for 
example the case of Captain Greg related bj 
Thacher Greg was shot through the arm and 
chest, tomahawked in the back and head and 
scalped jet he was nursed through to health 
Scalping was performed bv the Indian as follows 
ith a knife thej made a circular cut from the 
forehead quite round, just above the ears then 
taking hold of the skin with their teeth thev 
tear off the whole hairj scalp in an instant with 
wonderful dexteritj 

In the Revolutionarv \\ ar a> in the l\orld l\ar 
Twilitarv surgetj was the surgerj of America its 
best and its less than be«t Its grow th since then 
has been the growth of American surgerv just 
as Its growth in the future will be Slilitarv 
surgen never has been m America a thing apart 
and different from surgerj in general I hope 
it never maj be, that alw aj s when an advance is 


made m surgerj that advance will find earlj a?! 
general application in civil and militan lie 
Surgerv in Amenca bke medical educatipa, 
made little advance from the time of ourRevolj 
lion to the ^^ar of iSta Mihtarj surgerv in 
Europie, under the leadership and example of 
such men of genius as Perej and Larrej, hd 
made great advance along the lines of prompt 
and efficient aid to the wounded But thelessons 
taught were either unknown or made littli. ira 
pression in \menca Mihtarv preparedness iras 
ml and our conduct of the war m general was not 
brilliant our ho pitaU no better The principal 
record of rmbtarj affairs m the l\ar of iSii t 
Surgeon James Mann s Sk tches Therein we find 
a vetj intelligent discussion of the surgical work 
of the dav 

Mann had read Larrej and he di cusses his 
indications for amputations on the battlefield, 
agreeing with him in most instances but not in all 
contending that manv joint injuries and f:ac 
tures in the upper parts of limbs would do well ua 
der treatment IIis opinion w as based upon expe 
iicnce, his ow n and that of ethers K« ^ nappj 
in escaping the most serious wound uffection# 
and he states that he saw no tetanus hospitu 

a rene or other infection ' This he alwb- 
to his care m whitewashing walls satio^ 
floors and maintaining strict cleanliness in his 
hospitals He suid ‘ UTien patients die ui foul 
hospitals, the surgeons are as culpable for their 
deaths as if thev had been improperlj treated bv 
medicine or wholK neglected Hewasabelievxr 
m the antiphlogistic treatment of wounds bv 
bleeding and purging and said that the more 
blood expended the better m wounds 01 
\n«cera, provided life is not exUnguished wben 
hTmorrhage is stopped \ soldier at Gr«nbu 
was wounded with a bajonet, which entered 
left of the spine and passed through the tc 
below the diaphragm This man was altac e 
with puking and suffered extreme pam «« 
was bled immedialelj the operation 
peated as pam indicated until he lost 2 , 

jhhouxs Wilhinodajslhepukingceasc 

the man became composed \t the expiration 
I weeks the wound healed without suppurau 
William Beaumont has left us a so®«^“ 
naive and emotional account of battle su g 
after the battle of \orktown Canada* 

A «no«t djstressin scene en'ues al the Ho 
but the Groans of the rroundid and the a ^mes^ 
in^are to be heard The Vgrfrfons wading in blow 
off arms legs and trepanning head, to rescue their (rlio» 

iVIve Jrvt S Lil 1 Ltii ri ol WJIum Be mont Si 
MiMbjr 191 p as 
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creatures from untimely deaths poor oea 

tures crying Oh Dearl Oh Dear! Oh my Gwi my Godl 
Do Doctor Doctorl Do cut 0(1 my leg my arm my head 
to relieve me of my miseryl I cant live I can t hvel 
would hav e rent the heart of steel and shocked the insensi 
bility of the most hardened assassin and the cruelest 

savage It avs'oke my hvehest sympathy and I cut and 

slashed for 4S hours without food or sleep My Goal »ho 
can Ihmk of the shocking scene when his fellow creatures 

liemashedandmangtedineverypart withaleg anam a 

head or a body ground to pieces without having h** 'cty 
heart pained with the acutest sensibility and his blood 

chill m his veins Then who can behold u without agonia 
mg sympathy ! 


Indicative that little surgery was done was 
James Tiltons Summary J?<forf on the Distaits 
of the Army from the Commencement of the if ar tn 
tSiz to tfs rcrnitHafioK vi iSi$ in the third 
United States Jlilitarj District, including hvew 
\oiL City and surroundings The total amount 
of diseases was as follows intermittent fever 615, 
remittent fever 1,256 tjphus fever 551 djsen 
terj 1,269, diarrhoea i,94St other diseases 
6 ,W 

There were few operations to etcrcise the skill 
of the surgeons employ cd in this department 
Two amputations only were performed during the 
whole time and one operation for hvdrocele 
The saphena vein was tied up m four instances, 
according to the method of Mr Freer, the result 
of which was rather unfavorable to his plan of 
operating in such cases * This last operation was 
for vancose veins, which were common in soldiers 
The saphena was ligated and removed shortly 
afterward * 

We find no American record of medical events 
in Jacksons army at New Orleans ‘A Naval 
Surgeon ” gives a good account of them in the 
British forces There were many wounded 
much sickness from scurvy diarrhaa dysentery, 
liver abscess intermittent remittent bilious and 
ardent fever including yellow fever, but no 
surgerv \ene«oction yes enough to satisfy 
Benjamin Ru«h himself For yellow fever he 
bled to svneope and repeated it again and again 
Then gentle purgation from the use of 3 or 4 
grams of calomel every 307 4 hours gave excellent 
results but the main bettcCil was from the bleed 
mg 

Gross tells us that the bracket splint for com 
pound fractures was introduced during this war 
W L Homer in 1852 (then Professor of 
\nalom\ at the Lniversity of Pennsvlvania) 
wrote* entertainingly of his experiences as a sur 

*k(cd R«DCA J06 

LUinbursh II S. S J iqi6 Ajrt I , 

VIe4,iil Lzamm & Record of Slr<lHtl ^cner SnvSccs m a 


geon's mate in the War of 1812 He relates little 
of importance that was not told by Mann 
Ointments and cerates, particularly bisilicon, 
were used in dressing nearly all wounds, and 
poultices he preferred to cold water dressings 
pnoT to the onset of suppuration 

The losses in the fighting m northern New 
\otkvn 1814 were extraordinarily heavy and the 
burden upon the hospitals great 

Under these circumstances many soldiers were treated 
ID the outdcirts of the hospital by their wiv es or females 
having an aUachioent to them With such assiduities 
rccovenes took place which would scarcely have followed 
ID ordiDary hospital practice 

Bullet wounds which did no injury to bone or to the 
great cavities generally did well 

Out of many cases of fractured 08 humeri or os femoris 
which I saw a majonty of the patients died or were 
conpetied to submit finally to amputation 

During the heat of the summer pur htge amputations 
were very udsucccs^uI so much so as almost to discourage 
os from performing them many of the recent stumps 
mortified id others that did not the patient graduafly 
sank into the anas of death 

Wounds alUsded wuh much discharge were frequently 
infested with maggots Ibe ova of which were deposited by 
flies (iDusca camana) in tbe bedclothes and dressings 
This accident will probably be attnbuteil to negligence 
but (be most dibgent of nurses could not prev ent it 
At one time the author had the sole attendance and 
dressing on one hundred and seventy three sick and 
wounfM My fingers became $0 sore from incessant 
dabbling in water and in pus that I could seize nothing 
without pain and was constantly liable to let articlia fall 
from the sudden twinges of agony in touching them 

Homer discussed ot length the moot question 
of early ot late amputation for gunshot fracture 
and said 

Our own general conclusion from whvi we have seen and 
learned would be that amputations in the length of the 
bones of tbe upper extremity anywhere below the shoulder 
joint may be performed indiscnminalely either at once or 
subsequently Perforations by balls through the ellxiw or 
wnst ID their ulunor consequences involve great hazard 
to tbe life of the patient but some patients recover It is 
Mrhaps therefore belter to delay the amputation as 
themsnounmediale danger for the most part Compound 
fracture ot the thigh is imminently dangerous either w ilh 
or without regular amputation \n intermediate plan has 
therefore been sug'^sted which for similar reasons may 
be applicable to the leg also lo-wit the excision of the 
lunb throush the tav of aiuchwent and the simple 
squaring off of the ragged end of the bone 

There were some well marked advances in 
surgery before the Mexican War notably Me 
Dowells ovariotomies and operations for the 
cure of bemia Plastic and ophthalmic surgery 
had also progressed but none of these advances 
had yet found a place in military surgery, so far 
as I Lnoxy The great and outstanding advance of 
the time was the introduction of anajsthesia, 

*b D Cou. AC nlUTTol Medicine i8j6 
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ncct^wr) thnt eicli he i general praciiUoncr made in surge^^ that advance r^II find eark i.l 
i/ius JJenjamm Ru«h was succc<si\ch surgeon general application m civil and imliUn lie 
gcntral ind phjsician general in the Central Surgerv in America, like medical eduattoa 
Dcpirlnient A ccntiirj liter, in 1876 Samuel made little advance from the timeof our RevoU 
Gross wrote It is safe to affirm that there is tion to the \\ar of 1812 Alihtao sarw-v n 
not 1 medical mm on this continent who devotes Europe, under the leadership and example of 
him“elf cxclusnel) to the practice of surgcr\ On such men of genius as Perev and Larrev bl 
the other hand, there are few phvsicians even in made great advance along the lines of prompt 
our larger cities, who do not treat the more com and efficient aid to the wounded But thefessoaj 
mon surgical diseases such as {ractures, disloca taught were cither unijjon-n or made Itiile la 
tions andwounds orwhodonotevcnociasionalH pression in America Militarv preparedness irij 
perform the more common surgicil operations ” ml and our conduct of the war in general was not 
This rather long introduction is bv waj of brilliant, our hospitals no better The pnncipal 
preparation and explanation for the fact that the record of militarj affairs m the ar of iSi? b 
surger) of the Revolutionary W ar was not great. Surgeon James Mann s 5 i /chw Theremwefiad 
although it must have been greater than the a ven intelligent discussion of the surgical woA 
record left of it There were, of course, other of the dav 

reasons why it was resorted to onlv m cases of Mann had read larrey and he disoisses ks 
dire ncccssitv, chief of them being the absence indications for amputations on the battlefield 
of amtslhesia the danger of injury to vessels and agreeingwithhiminmostiastancobutnotmall, 
nerves, md the practical certainty of infection, contending that many joint uijunei and fnz 
the causes and nature of which were wholly un turesintheupperpartsoflimbswoulddowellun 
known In fact, John Jones attributed inflam dertreatmenl His opinion was based upon fape 
mation in all cases to pain and irritation and rience, his own and that of others Hewaskipp) 
taught that measures of prevention or treatment m escaping the most «<nous wound infecheta 
had little influence “witnoui premising opium ' and he slates that he saw no tetanus ho pi» 
The principal operations were amputations, gangrene or other ‘ infection ” This he 8tm> 
cutting for stone cutting fistulous tracts, and uted to his care in whitewashing walls, sind^ 
opening abscesses John Jones cut for stone, but floors and mamtamine strict deanlii^ » “ 

that was not a part of military surgery The hospitals He said ' When patients die miou 

major part of surgical work was dressing suppura hospitals the «urgeons are as culpable 
ating wounds the surgeon s best omen was pus deaths as tl thev had been i/nproperh 
The cate of backs suppurating as the result of medicmeor whoUv neglected Hewisab»W' 
flogging was an important part of the militarv m the antiphlogistic treatment of wounds 
surgeon s work Even simple fractures and dis bleeding and purging and said that the no 
locations were crudely treated and bad results blood exj>ended the better m 
must have been frequent viscera, provided life is not extinguished 

There were types of wounds not seen lodav, for hnnorrh3« is stopped A soldier at 
example the case of Captain Greg related by was wounded with a bavonet 
Thacher Grog was shot through the arm and left of the spine and pas'^d thioush ' , 

chest, tomahawked in the back and head and below the diaphragm This man was a 

scalped, yet he was nursed through to health with puking and suffered exueme 
Scalping was performed by the Indian as lollons was bled immediatelv the operation 
‘ \\ ith a knife thev made a circular cut from the peated as pam indicated until he ws* 2 q , , 
forehead quite round just above the ears then jfihours ''‘thmydavsthepukingcea 
taking hold of the «kin with their teeth ihev the man became composed 
tear off the whole hairy scalp in an instant with 3 weeks the wound healed without suppu 
^^on(^e^tul dettent, -nilliain Beaumont hm. left „ 

In the Revolutionary It aras m the Uorld War na«e and emotional account oi battle g 
imlitary surgery was the surgery of America its after the battle of \orLtown, Canada 
best and its less than best Its grow th since then ^ . t the Ho 

has been the growth of American surgery just buitheCfoansof thewounHedandtheaconie^fi^ 
as its growth in the future will be Military m^are to be heard The burgeons wadinsint"*^»^j^, 
svi'serv nev er has been in America a thing apart off arras tegs and trepanning heads to rescue wo 
and different from surgerv m general I hope \|y*r Jmse S Ufe and Ullrrs cf Waium B mo < *> 

It never may be, that always, when an advance is stouy p « 
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ctaluin tom unt.mtly dulls To tar tie poor cm geon's mate m the War of j8i2 He relates little 
turescryinR Oh Dearl Oh Dearl Oh my God, my God' importance that was not told b> Jlann 
Do Doctor DoctorlPocutonmyleg mysrm myhwd Ointments and cerates, particularl> basilicon, 
^„3^tac”,d^le^Z”'^.le.u!d^^^^^^ "ere useJ 1" li'fssmg neatly all ivonnils, and 

bihty of the most hardened assassin and the cnielest poultices he preferred to cold water dressings 
savage It anoke m> liveliist sympathy and I cut and pnoj jq the onset of suppuration 
slashed for 48 houTs vnihont food M sleep My Godt who losses m the fighting in northern New 

York m. 8.4. ere ectraordrnanly hear, and the 
head or a body ground to pieces without having ha very burden Upon the hospitals great 

heart cained with the acutest sensibility and hts blooil . 11 

chiUmhisveins Then who can behold U without agonia U^er circumsUnces many soldiers were treated 

la the outskirts of the hospital by their wives or females 
® ^ ^ bawivg an attachment to them With such assiduities 

Indrcame that ht.le eargeD 

James Tilton s Si/mwary J!epor{ an the ZJiimjm wound, which did no injury to bone or to the 

dJ Ihe ATmyjrom Ihe ComwitncOHertf 0/ me 11 ar tii great cavities generally did weSh 

i8i2 to tls rerjMiHafiOK jm 1815 m the third Out of many cases of fractured os humen or os femoris 
United States MiUtars District including New «luch I saw a majonty of the patients died or were 
Vork City and surroundings The total amount sumc.'mVr^^^ eiepuUlioes 

of diseases was as follows intermittent leter 6i5» were sery unsuccessful so much so as almost to discourage 
remittent fever i,as6 typhus fever 551, djsen us from perfomung them many of the recent stumps 
terv i.a6o, diarrhcca 1,04^ all other diseases mortiSed m others that did not the patient gradually 
> ^ ^ ^ sanh into the arms of death 

, , , . ... Wounds attended with much discharge were frequently 

There were few operations to exercise the skill inf^sied mnh mageotr the ova of which were deposited by 
of the surgeons employed m this department flies (musca camana) in the bedclothes and dressings 

Two amputations only were performed during the This accident will probably be attributed to negligence, 
.We ttoe and one operaton lor Mroc* n.'‘j.r3‘.t1r=e1CT:idTh^ 

The eaphena \em .as lied up m (our instances, 

atcoTiling to the method 01 Mr Freer, the result woundra My fingers became so sore from incessant 
of which was rather unfavorable to his plan of dabbling id water and m pus that 1 could scire nothing 
opetaimg m such cases ‘ This last operation was *«•’*"'' p»'5 and was constantly liable to let articles fall, 
for vanedse veins, which were common in soldiers '*■'«** 

The saphena was ligated and removed shortly Homer discussed at length the moot ciuestton 
afterward * of early or late amputation for gunshot fracture 

We find no American record of medical events and said 
in Jacksons army at New Orleans ‘A Naval Ourow-ngeneralconclusionftomwhatviehavcsccnanil 
Surgeon ’ gives a good account of them in the learned would be that amputations in the length of the 
British forces There were many wounded, booesofiheupperettremjty anywhere below the shouWer 
much sickness from scurvy diarrhoea, dy senterv , '‘"■H* indiscrmunaiely either at once or 

ardent fever, including yellow fever, but no to the bf« of the paiient but some paiienis recover Iti, 
surgery \enescCUon yes enough to satisfy perhaps therefore better to delay the amputation as 
Benjamin Rush himself For vcllow fever he '•’"''=*“<‘‘"y™cdiaiedangerforthemostpart Compound 
lied to svneope and repealed it again and acain „ *1^"^^ ’* '"'™’*'''tly dangerous either with 

Then v'cntle TMiT«.M.r,T. <,«.». vV, ...« tyX ^ Or without tegubr amputation An intermediate plan has 
I en gentle purgation from the use of 3 or 4 therelore been suggested which for similar reasons ma\ 
gramsolcalomclcvery 3or4hoursgaveexcellent be applicable to the leg al«o town the excision of the 
results but the mam benefit was from the bleed throu-'h the my of attachment ami the simple 

mg s<iuaring off of the ragged end of the bone 

advances in 

pound fractures was introduced dunng this war surgery before the Mexican Mar, notabk Me 
AnLmv s ovariotomies and operations for the 

\ ^ \ Pennsylvania) cure of hernia Plastic and ophthalmic surgery 

wrote entertainingly of his experiences as a sur had tdso progressed^ but none of these advaLes 
■ ::: J^>rt«oundaplacemmiIitary surgery, so far 

‘FA bu niM as j gi6Api, 116 ,,g asiknow the greatand outstanding advance of 

Me4.c 1 c «nii cf a Rm»doi xi^Uii Sew c« \ • xctm «u a time was the introduction of anxsthesia, 
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wbch found prompt application in the ami) The handandforearm, and gunshot wounds of tie it> 
official record, of the surger) of this ivar arc as perthirdof the femur are among themosttemi^ 
delectnc as for the^^ar of iSia or the Re\o that can be inflicted ” He details thirteen cats m 
iution, but two surgeons published informing support of this thesis, onp particular!) mteresti 
articles with good description of their work becauseusedtopointamoralmregardtoiheused 
iM luiler of these writings were those of Surgeon ether anmslhesia ‘ But the op ration wi, nu 
John B Porter, US \ Porter* describes about successful nor was this suipnsing ’ Onasht 
30 gunshot wounds di'Cusscs the principles of the incision the blood was dark and\enous Sjit 
treatment laid down b> Larrc\ and b) Guthne was from the arteries also The mus les were 
and expres es his 0 \n opinion darker than usual Adhesion did not occur 

He agrees that (t) ‘ wounds of the head unless betircen the flaps and after granulations 'p 
slight, mi) be considered dangerous He details up it was found that the flaps were too short to 
file cases, ranging from slight to se\cre, in all of coier the bone The explanation follows In 
which the treatment was purel) expectant this case the blood was poisoned and themthcu 

2 ‘ Desperate wounds of the face lower jaw, lar contractibti destrojed hence the soft part, 

throat and neck often recoicr’ He de<cnbcs were found insufficient to coiTr the bon* after ih 
three illustratixe ca*es patient had recoiered from the deleterious eflects 

3 He agrees with Guthrie that amputations ofether Ihaicoftenthoughtthattheeffect 

should not be done for gunshot fractures of the of the inhalation of ether m those cas s in whivh 
upper extremtt), therein departing from Larrc) s it was cmplojed was as injurious as an) oth r 
teaching He reports four cases all recoxermg maligninfluencewhateNer atthedo'eofti 
and saiing their limbs E%en a panUztd arm is war I had deteruuned ne\er to u e it ajiia.' Lt 
better than none us hope that he changed his mind 

4 Penetrating wounds of the chest are Flesh wounds Porter dressed with Imt, adfi* 

dangerous ” but he reports two cases resulting in sue piaster, anci a few turns of a toller banaa^e 
recover) One of the«e was apparenll) not wetung all with cold water or lead lotion If 
penetrating and in the other the missile was a laudable pus did not appear at the proper tun 
buckshot he also used poultices It was never erp*ctea 

5 ' Gunshot wounds of (he abdomen arc that a gunshot wound, however simple, would 
alwavs fatal” This he empha«i2es b\ two case heal b> brst intention 

reports but he also admits that recover) has Suppuration and sloughing alwavs occuned 
occurred in rare ca«es Gunshot fractures not requiting amputation 

6 ounds of the pelvas and parts adjacent are were treated like flesh wounds after loose frag 
exceedingl) dangerous He reports two corrobo ments and foreign bodies were removed 
rative cases one suggesting carelessness in ex Porter discusrfd but did not us* debriderti n 

amination ‘ The shot struck the upper part of He made the proud boast that * not a single « 
the thigh and inguinal region, external to the of hospital gangrene tetanus or seconaao 
large arler) There was no mark of exit Hewas hemorrhage was «een b\ the writer du^ t 
brought into ho'-pital late at night and on ex war with Mexico It u improbable tna 
amination the wound appeared exactl) like hav man with as much experience in *he Gn 
log been made bv the brush of a ball passing could sav so much Porter discussed tbe M 
b) and just touching the integuments and cellular phlogistic treatment (bleedmg and caiome) 
membrane, and what added to this impression wounds and expres'^d the opimon that m 
was that there were no constitutional S)-mptoms American soldiers do not require i£, , 

and the patient actuall) walked, voluntanl), reates a case m which he believed it save 

several steps to the bed provnded for him Two The bxvonet entered between the seven 
weeks later he died \utopsv The head of the the eighth ribs wounding the lung from ^ 
femur was shattered into several pieces and the there was tremendous hmmorrnage o 
acetabulum was shattered in all directions and Haskell saw the man and bled bi® 
driven in the grapeshot was found imbedded ousl) He was again bled as soon as reac 
in the glutei muscles harmorrhage came on These deew'e bieeui = 

7 ‘Gunshot wounds of the lower extremit) doubtless saved the man s life „ n„<f, 

are much more senous than those of the superior W B Herrick * Professor of ‘ 

\\ ounds of the foot and leg do not b) an> means wrote of his experience It *^ 2 * ' it 
versoreadd) or so perfect!) as wounds of the remove wnih care an> foreign maiena! m 


Ha, j \I Sc tot ibeywnSj, 8sj »»'* > 
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though not so familiar with it as surgeons of one 


wounds and then to dress them with hnt and 


tondaEes"“"For himonhage le used compteaes ot two eatliei geuemwiss The thiee 
and tight bandaging Ligation was rarely re suigical volumes “ 8/'“' 


and tight bandaging Ligation 
sorted to H amputaUcin \sas deemed necessary 
It was done at once Herrick favored beav>, 
moulded pasteboard splints for comminuted 
gunshot fractures 

Between the Mexican and the Civil wars 
surgery made notable advances Three surgical 
specialties, K>necology, rhmolaryngolog) , and 
operaUve ophthalmology, all became useful rcali 
ties More important from a military standpoint 
was the enlargement of general surgery, the m 
crease tn operative work, consequent upon the 
introduction of anesthesia 
Of tremendous importance also was the fact 
that the Crimean War had been fought, with 
losses due to preventable diseases which shocked 
the world, had brought Florence hightingalt to 
her great work of mercy and relortn, had led to 
the making over of the Royal Army Medical 
Corps, but was unable to dent the self coropla 
cent stupidity of the French Intendance Thus it 
happened that the world was treated to a great 
object lesson losses alike terribly great in the 
English and the French armies one year, in the 
nect thirteen times as high in the F'rench as m 
the English army ‘ With this lesson m view 
efficiency m our Medical Department was a 
necessity, but not a fact Hence the importance 
of an outside agency, the Sanitary Commission, 
to bring about a reform That is a great story 
which I should like to tell, but I have not the 
Ume However the reform resulted in good 
evacuation of the wounded, good hospitalization 
and with its agony almost removed by anxsthcl 
ICS operative surgery practiced on a scale never 
before seen There were hundreds of slulUul 
operators mote hundreds less skillful Amputa 
Uons easectioDS ligations were on a scale un 
precedented There were even some attempts 
at surgery of the abdomen chest and cranium 
Unfortunately, no more was known of asepsis or 
antisepsis than m our preceding wars Lister 
himself had not taken the matter up so infec 
lions were general pus, erysipelas abscesses 
*eptica;irua, pvxmia, hospital gangrene kept 


detail the classes into which the 245,700 wounds 
were divided, their treatment and results Here 
we learn that there were 900 operations on the 
138 operations for gunshot wounds of the 
neck, mcludmg 29 ligations and 14 laryngotomies 
or laryr^otracheotomies, five of them successful 
Plastic surgery was practiced occasionally for 
face mutilations There were 6. operations for 
wounds of the vertebra, including removal of 
bone fragments and of bullets Ten surviving 
cases ate reported For perforating wounds of 
the chest ‘ hermetical sealing” came into use 
with splendid results when infection was escaped 
This was, of course, a step in the direction of 
Lister s later w ork It was done early , by means 
of lint and collodion There were 494 operations 
for chest injuries, with iqS deaths There were 
8 715 penetrating gunshot wounds of the chest, 
with 5 260 deaths so the operative cases gave 
much the better results Enterorrhaphy was 
practiced, 6 j cases of wounds of the User re 
covered and 444 of 3.717 abdominal wounds 
The compilers of the history advised laparotomy 
for abdominal wounds thereafter They also 
stated that bleeding was not used fo* such 
wounds IB the Ciwl War Many medical men 
stiU used mercury for its antiphlogistic effects, 
but opium was the mainstay 
Amputations were still extensively practiced 
for gunshot fractures, and excision of bones or 
parts of bones were also often resorted to in lieu 
of amputation but as experience accumulated 
It became evident that conservative treatment 
yieldedon the whole better results more survivals, 
than either amputations or excisions The mor 
tality for all excisions was 27 b per cent for all 
(.9 980) amputations, from finger to hip joint, 
26 3 per cent All arteries up to and including 
the common iliac and the innominate were 
ligated Surgery was manifestly ^Idcr, more 
skilled and more successful than in earlier 
wars The tales of hospital gangrene, erysipelas 
and other senous infections lead us to think 
Aey were common In fact they were not 


^ ^ , Happily ihe» There were but 1,097 cases of traumatic erysipe 
las or 0 4 per cent of wounds, but 2642 caW of 
'ali'-auon, purpng, and blistering, as gangrene, mduding hospital gangrene but roc 

\ou all Lnow^v»T...fli, /rf .is ir j 1 j as pathological and mere Suppuration was 

^ included among ‘ infections ’ * ^ 

The Oval War taught surgery to thousands, it 
E^de operations familiar, it prepared the w ay for 
the great expansion vvhich followed the practice 


Surgical lUslary 0/ ike 11 ar of the Rebellion, al 


■« Corp» <J« s*a[{ maiuure 
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application in the armj The hand andforearm, and gunshot wounds of tie utK 
ofijcial records of the surgerj of this Tvarare as per third of the femur are among the most temble 
defective as for the War of 1812 or the Revo that can be inflicted ” He details thirteen oahu 
lution, but two surgeons published informing support of this thesis, one particular!) mterestui 
articles with good description of their work bccauseusedtopomtamoralmregardtotheuseoi 
the fmler of these writings were those of Surgeon ether anesthesia “But the operation was not 
John B Porter, USA Porter* describes alwut successful, nor was this surpnsmg Onmakin, 
30 gunshot wounds discusses the principles of the incision the blood was dark and venous, as it 
treatment laid down bj Larrej and b> Guthne, was from the artenes also The muscles were 
and expresses his own opinion darker than usual Adhesion did not occur 

It^e agrees that (i) ‘ wounds of the head, unless between the flaps and after granulations sprang 
slight, mav be considered dangerous He details up it was found that the flaps were too short to 
five cases ranging from slight to severe, in all of cover the bone The etplanation follows “In 
w hich the treatment w as purely expectant this case the blood was poisoned, and the muscu 

2 “Desperate wounds of the face, lower jaw, lar contractility destroyed hence the soft parts 

throat and neck often recover” He describes werefoundinsufBcienttocovertheboneafterthe 
three illustrative cases patient had recovered from the deleterious effects 

3 lie agrees with Guthrie that amputations ofether Ihaveoftenthoughtthattheeffect 

should not be done for gunshot fractures of the of the inhalation of ether m those cas s m which 
upper extremity, therein departing from Larrej s it was employed was as injurious as any other 
teaching He reports four cases all recovering maligninfluencewhatever at the close of th 

and saving their limbs Even a paralyzed arm is war I had determined never to use it agam' Let 
better than none us hope that be changed his mind 

4 “Penetrating wounds of the chest are Flesh wounds Porter dressed with lint adhe 

dangerous, but he reports two cases resulting m sue plaster, and a few turns of a roller binds»e 
recovery One of these was apparently not wetting all with cold water or lead lotion B 
penetrating and m the other the missile was a laudable pus did not appear at the proper um 
buckshot he also used poultices It was never expected 

5 Gunshot wounds of the abdomen are that a gunshot wound, however simple, would 

always fatal ” This he emphasizes by two case heal by first intention . 

reports but he also admits that recovery has Suppuration and sloughing always occurred 
occurred in rare cases Gunshot fractures not req^uirmg amputation 

6 Wounds of the pelvis and parts adjacent are were treated bke flesh wounds after loose 

exceedingly dangerous He reports two corrobo ments and foreign bodies were removed 
rative cases, one suggesting carelessness m et Porter discussed but did not use dcbridem a 
ammation “The shot struck the upper part of He made the proud boast that ‘notasmgleca 
the thigh and inguinal region, external to the of hospital gangrene tetanus or secondao 
large artery There was no mark of exit He was hemorrhage was seen by the writer during 
brought into hospital late at night, and on ex war with Mexico ’ It is improbable that ) 
ammation the wound appeared exactly like hav man with as much experience in , 

ing been made by the brush of a ball passing could say so much Porter discussed the 

by and just touching the integuments and cellular phlogistic treatment (bleeding and j 

membrane and what added to this impression wounds and expressed the opimon *ha 
was that there were no constitutional symptoms, American soldiers do not require it 

and the patient actually walked, voluntarily, recites a case in which he believed it save 

several steps to the bed provided forJuin ’ Two The bayonet entered between the seven , 

weeks later he died ‘Autopsy The head of the the eighth ribs wounding the lung 
femur was shattered into several pieces and the there was tremendous o 

acetabulum was shattered in all directions and Haskell saw the man and bled 

driven in the grapeshot was found imbedded ously He was again bled as soon a»reactio 

in the glutei muscles ’ hemorrhage came on These decisive nice o 

■7 “Gunshot wounds of the lower extremity doubtless saved the man s life , 

are much more senous than those of the superior W B Herrick,* Professor f/he to 

Wounds of the foot and leg do not by any m^s wrote of hi. experience It the pracuc 

rpcoversoreadih orsoperfectlyaswoundsofthe remove wnth care any foreign material in 

• VmjMSc forthey«r, 85,1853.1.0.85? .Ittno.. L I d..... M 8: S J S47 .3 .v „S .M 
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PRESENTATION OE CANDIDAPES FOR EEIIOWSHIP* 

FRANKLIN II MARTIN M D CiiiCACo 

DirKtorG«n«al Ammon College of Sutgcons 


Mr Prcudcnl Each jear as v,e receive a new 
class of candidates into Fellowship I am im- 
pressed the prestige of an institution that can 
influence such a goodlj number of busy practi 
tioners of surgery to seek its portals 
To the casual observer these men appear as one 
more group that is being enrolled into our ranks 
Complacentl) , this observer shrugs his shoulders 
an<l reflects ‘ How eas> 1 ’ 
klaj I remind this observer, and this audience 
that has honored us with its presence, that the 
majonti of this goodly number of successful 
candidates who ha\e presented ihemseUes have 
been reminded b> tbeir successful entrance into 
the American College of burgeons of a well worn 
saying It compares the chances of entry into 
Heaven of a successful Captain of Industry with 
the chances of a certain deforrned animal to pass 
through the eye of a needle 
As an illustration 

There were 4,197 applications for Fellowship 
on file January 1, 1929 664 of them had already 
received the approval of State or Provincial Com 
mittecs on Credentials t,4i+ were presented to 
State and Provincial Committees on Credentials 
durinj, this year, 19:9 of which only 678 or 47 5 

‘C Amt'iun Cdlet 


per cent were approved and recommended for 
eeanunation Of the total recommended for Pel 
lowstup before and since January i, iqjg Ci.Uzli 
our careful siftmg process has admitted to Fellow 
ship only 669 or 49 per cent constituting the 
candidates who are here present 
Surely if we pay tribute where tribute is due we 
must pay full portion to the magnificent group 
which IS before us this evening Veritably they 
are the survival of the fittest 

They ate to be congratulated, and the College is 
to be congratulated, but above all, we must con 
gratulate the people who shall in the future seek 
their services 


United Sutes 

Canada 

Hawaii 

I orio Rko 

Australu 

France 

India 

Japan 

Persia 

Siam 

South \menca 


Class or 1929 


64: 

11 


1 


ToUl 

«I S>irc««e 9 October f I4>9 
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of antisepsis, with its \irtual removal of danger 
But m the decades immediately following the 
war the dangers were still great and surgerj was 
mainlj work of nccessitv, although, as Gross 
said, even doctor was doing it 

Before 1880 a small number of American 
surgeons had taken up Lister s practice Among 
the early advocates of it was Captain A C 
Girard, who in 1877 wrote enthusiastically in 
regard to it His article was published in the 
\fedical Record^ and to the scrviccmacircularof 
the Surgeon General s Ofhee In 1878 a spray 
apparatus was issued to the service In 1892 the 
antiseptic first aid packet of German origin was 
adopted in our «crvnce and antiseptic surgery was 
being relatively widely used 
The Spanish American \Yar was, on land 
mainly a war of small arms, of smalt pointed 
bullets The w ounds w ere for the most part mild, 
the first aid dressings were cflecitve, and most 
wounds healed without infection Surgically the 
war was a success That and the subsequent 
Philippine campaigns again popularized surgery 
So safe had it become, so self reliant its disciples, 
that w c actual! V hav t the official record of a thor 
oughly successful amputation above the elbow 
performed by two hospital corps men m the Phil 
ippincs, neither of them a medical mm (SCR, 
1900, p t6o ) 

Anxsthesu and antisepsis enabled many men 
to do operations for the selection and apphea 
tion of which neither their education nor their 
judgment qualified them As a result surgery 
suflcrcd some discredit for a while 
In the World \\ ar the surgery w as done by y ou 
gentlemen from civil life So tremendous was the 
expansion of the Aledical Department that it 
was necessary to place practically its entire 
regular personnel into administrative work and 
iVteJ Rec 1877 "■ 7JI 


few were the regular officers who could do pu- 
fessional work 

Concerrung the surgery of the ^\o^ld I 
shall not attempt to tell you, because you kao* 
It as well as I, or better I may properly tiprtss 
my gratitude that we had you to do it mtu 
was the greatest surgery of any war m bistorj 
that Its results were better than ever before ibt 
the Government s care for the soldier extends to 
the present time m all cases needing such care 

Despite the fact that two thirds of the wounds 
were made by explosive missiles, 00 per cent 
were saved A few comparisons with Civil War 
results are interesting 


PERCEVTACE OF DEATHS 

CsilWai BoHJHit 

Wounds of cranium fio 

Woundsof cliest 67 39 

Wounds of abdomen 8, j 431 

Wounds of anUe joint 58 ” ” 

Wounds of Lcee 54 

Wouodsofbjp 8j I * 

The advances m the treatment of deformitiM 
m orthopedic, plastic and head surKiy can 
scarcely be estimated, except to say that uiev 
were very great „ , 

W hat regular officers, Colonel Keller for 
ample, have done for the chronic bone eastt 
chronic empv emas, and such other sad . 
have been under treatment since you lelt tw 
service, I believe you know I believe that w 
me, you are proud of it, that you fee! that it it 

^n most creditable to the profession 

\\ith the most cordial hope „i 

pride of the surgical profession and 01 the 
Department m one another shall i^ever c o 
except in the way of increase, 
need wc may ever be mutually helpful 1 ^ , 
to you the gratitude of my department for 
you ate to us 
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that a as oidinanly required for the diploma We tatroir, a gM of cl.mtrJ, as one might speak 
learn from Thachcrs Vrdinli Biagtaphy that of a »Me of sodium t 0I.0 ,1 .1,. 

losiah Bartlett a as surgeon s mate in the Revolu- Neat in scienufic importance, and of about the 
tion at the age of t6, and John Thomas of Massa same time, was the Medical Department s Sf stem 
Setts a M surgeon s mate at 1 7 and regimental of weather reports, instituted by Simeon General 
suiceon at iS \\ars Both of these men later Lovell and Mnt m from all posts These were the 
attained prominence m their profession limning of the weather 

5 HrEcry. w ilhout asepsis antisepsis, or anarslhe tl^ first weaker maps were wade m the Surgeon 
sia was necessarily crude and unsatisfactory General s Office It was not until 1870 that the 
Amputations were frequent and pus was the weather reporUng fX! 

surgeon s Best omen transferred it to the Weather 

IlMtcne had scarcelv advanced beyond the Bureau m 1890 
leachtncs of Moses in any directions In some During the Mexican war our contribution was 
respects it had fallen lamentably behind valor and hard work, little else In the 1850 s the 

In such circumstances as the preceding remarLs Pacific railway surveys were made and many 
indicate the medical service (not yet a corps) of medical officers contributed mteresUng and useful 
the United Slates Army came into being The observations on the fauna, flora, ethnology, and 
average number of medical officers in service archeology of the regions traversed Most inter 
from the Revolution to 1830 probably did not esting were Dr George SueWev’s reports as sur 
exceed 30 to 40 They ''ere usually isolated in geonof the party exploring the Northern route 
small places yet from orie of these, a lone doctor Another type of contribution to civilization, 
in a frontlet post separated by a hundred miles of that of the nardy, fearless Indian fighter, is 
distance and a week of travel from his nearest revealed m Surgeon J B D Irwin s of Apache 
fellow physician came America’s first large con warfare experiences m 1858 Itwm and his like 
tnbution to scientific medicine wcreconlnbulorso! the type of Daniel Boone and 

William Beaumont, post surgeon at the fur Kit Carson Bravery, resourcefulness, initiative, 
trading, irontiet post 01 Fott Mackinac, was the and responsibility were their characteristics 
contributor and his contribution was the brightest The grcxlest contribution from the Medical 

light thrown upon the physiology of digestion up Department m the Civil War lay la theorgani/a 
to that time An accident of rare and luppy out tion systematuation.andco-ordinaiion of medical 
come gave him the opportunity to observe m the work, especially m the removal, transportation 
living body the appearance, action, and digestion and subsequent care given the wounded Thu 
by the healthy human stomach Allhough wilh excelled any thing of the sort previousK done It 
out a medical degree, Beaumont was West with served as the model from whith were built the 
an inquisitive spirit, a clear mmd the powers of systerns of evacuation and ho'pitalualion used 
concentration and perseverance Alexis St m the World tVar For this great contribution 
Martin’s accident aSorded him the means for we are indebted principally to two men. Surgeon 
making observations of great importance, and General Milliam H Hammond and Surgeon 
his clear understanding and lucid style enabled Jonathan Letterman, the two great medical 
him to relate most interestingly what he had officers of that great time The story of their work 
observed Before him the subject of digestion is romantic that of Hammond melodramatic To 
wM afmost pure speculation Even Spallanzani, his initiative and his orders we are indebted for 
whose observations and cxpenraenls were the the material for the Army Medical Museum and 
most important prior to Beaumont s failed to the \[edt al and Sttrgttal IJistory of the If ar of 
recognize that the gastric juice was normally (heRebclUon I suspect that his “Calomel Order 
acid 1 rout laolaicd free hydrochloric acid from Circular No 6,1863 was truly a great step m 
It m 1814 but no one knew the story’ as Beaumont freeing us from blind subjection to the sy stems of 
r r .. . past paTUcularly the teachings of Beniamin 

..od! Recall that James Tilton said that be 

lions all of them new to most medical men and sides sy-philis, itch, etc , without fever, a is re 

art valid today and are among the fundamenUds influenza, yellow fever, etc . and is found to be not 
of the physiolop of dipsUon His most sinking less successful in the early staires of lail^v er 
m ^ak was the belief that evxrj species of Hence it is that m yellow fever femUUng orX 

a iment produces the same Und of nutrient prm other (ever, if we kn only touch the patient s 
ciples, which he called for convenience of lllgs mouth with mercury, we regard him at S ’’ 


SURGER\, G^'NECOLOGY AND OBSTETRICS 


THr MEDICAL DEPARTMENT OF THE UNITED ST\TES ARM\' 

MCRRITTE U IREL \ND, Major CenmalAIC US \,DSir,FACS Washrcton 

Sur(ti a Ccncnl laiud^utei Armjr 

F eeling that jou bestowed upon me the as to humors of the bod), but the) irereb'pcK 
high honor of ) our Presidency for the reason thetical humors, totally unrelated to the anL 
that lam the head and so the reprcsentab\e bodies and hormones which might be so cliised 
of another organization with which most of you todav 

ha\e had close affiliation, the Medical Depart Pathology had not passed, in Amenca it had 
ment of the Army , I cannot do better than to talk scarcely grasped the organ pathology of Johi 
of this and of Its contribution to cmlization Hunter Thecell its phy siology and disturbaaces 
The need for a military medical organization were unkown Afedicme was scholastic practice 
became apparent at Bunker Hill Massachusetts go\ernedby “sa stems’ founded uponhypothesf' 
proNided it temporarily, but one of Washington s some of them fantastic The cause of no diseirf 
carlv recommendations to Congress was for the was known and the room for speculation was 
establishment of ' an hospital,” meaning thereby infinite The means of imestigation of di'case 
a medical service outside of the regiments This were the unaided senses and these fa\e infonna 
Congressdid,andduringtheperiodof theRe\olu tionmainly astosymptoms The most esteenw 
tion It frequently legislated m regard to the art uaed m diagnosis was the palpatton of the 
hospital Some of the legislation was very liberal pulse There were no instrumental aids to diaa 
and gave to the medical authorities great appar- nosis no climcal thermometer, no blood pre^ure 
ent freedom to do whatever was necessary The apparatus, no stethoscope or other 
country w as poor, inexperienced, poorly orgamzed chemical or microscopic examination of blood or 
and the doctors had no military rank It would excreta The distinction between 
be easy to argue that these circumstances pre- sy-mptoms was by no means clear, »d fever 
vented the success which they would othenvise jaundice dropsy, cough, diatihcea andvomung 
have had, but I do not believe that it would be were treated as diseases in themselves Man' 
honest They w ere v ery much more hampered by men, notably Cullen tried to differentiate 
the Ignorance of their day than by laws To out- into many kinds and to classify them m» gone 
line briefly the military medicine of the day let us and species Benjamin Rush m his 
consider some of its branches Syskm taught that these efforts were 

Anatomy Gross descriptive anatomv was vam, and even harmful, and that what 
pretty weu known to a few Most medical men necessary was to know the ‘natme oi 
of America had not dissected a body diseases, whether they required 

Physiology This subject was still pretty pnmi stimulation Such were the stimulating qji 
tive The functions of the nervous system were of the Amencan climate that nearly^ 
known very slightly Haney had, of course in this country required depletion 
demonstrated that the blood cuculates and bleeding purging vomiting 
MjJpigbi had shown the capillaries but most and sahvation Alcohol, food, bark, P ^ 
teachers even so great ones as Blumenbach and blisters were stimulating Saliva , 

Haller and Cullen did not speak of them but addition to its depletmg virtue, was 
said that the artenes emptied into veins and the speafic treatment for all fevers 
vems rose from arteries Digestion was quite a expressed the general belief and practice w 
mystery The best work done upon it up to the wrote ‘This Sampsonian remedy has ^ 
time of Beaumont, 50 years later was that of of subduing all manner of conta^on “I, 
Sp^lanzam, whose ingemous experiments taught that we are as y et acquainted witn 
much about gastric juice, but not that it was aad head of the Medical Department in m 

Rej/^ra/ioiicouldnotbeunderstood asoxy^D 1812 nnwIateJ 

and carbon dioxide were just becoming known and Materia Mtdtca included no of 

Lavoisier himself had not yet wholly clarified his active principles merely crude drugs m 

5“ “ need as such One man could 

SDWch or thought There w as much speculation knowledge and one y ear of medical school 

^ ,p,^d^,oJAdJIeMdd.^«rf.ttieCoavocatl00ofll-AlDenc«Cakse«^Saseo« Cb^ Octol«.8 
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and d>senter>, but it is greativ heartening also 
to observe the notable saving from those great 
respiratory killers, phthisis and pneumonia 
I'neumonia v\e are apt to think ol as being as 
deadly as ever, appendicitis causes the laity to 
wonder why our ancestors did not have it, and 
prohibition has given deaths from alcoholism 
such news value that we see more reports of them 
in the newspapers than we saw years ago The 
figures here quoted show that deaths from all of 
these are now rare as compared riith 1841 
There is much of w hich 1 should like to tell 3 ou 
as showing the progress of medicine and of the 
Medical Department, but I may not take the 
time But allow me to remind y ou that the oilicial 
history of the Mtdical Dfparlniciit tn the H orld 
liar, a work comparable to the }fedtca! and 
Surgual lltslon <>/ the 11 ar ojtlie Rrbellton, is now 
complete, the last volume in the hands of the 
printer, and that I hope and believe it wall prove 
as great a mine of useful information as did the 
last named work 


I can not close this much condensed account of 
the work of the Army medical servnce without 
expressing my great satisfaction that the Depart 
Twnt no longer, as through the greater part of its 
history, consists solely of medical officers Not 
only has it its own enlisted personnel, but it in 
dudes the Dental, V'etennary, Medical Adminis 
trative and Nurse Corps, and by vnrtue of that 
fact its usefulness in the future promises to be 
greater than in the past 

Nor can I withhold my appreciation of the 
happy relations it now has w ith the great medical 
services of the Navy, the Public Health Service, 
and the splendid civil profession upon which it 
has called and will call, and never call jn vam, for 
help in time of trouble ^^ost of you were with 
us m person m the late war, all of you m spirit 
The honor vou have done me is a gesture of good 
wall which I and my Department appreciate most 
gratefully a guarantee of co-operation and per- 
haps guidance m our next great task, the control 
of the respiratory diseases 
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practical elimination of tjphoid from the ann>, effects, with great saving of life and pre\f‘[il(n 
where It had been a scourge throughout aJJo/ our o/ invaWrsm To ihe Far East tfie control of 
historv bo striking were the results that the ben beri is as important as the control of nphoid 
procedure;, were taken up bj other armies and in m the western world 
civil life, and ty^ihoid, once so common, is now a Another disease which has afflicted its ms) 
rare disease in t/us country and man) others thousands in our arni\ and our countrv is den^e 
Here was a great gift to cmlization, a great Benjamin Rush certainlj talked of it under the 
arcomplishment of medicine The samemeasures title of bilious remittent fever, and under that 
other than bacterial prophjIaTis, which so reduced title it was long confuted with malana and jelloT 
t}'phoid, also reduced djsenterj, likewise a long fever Tropical Disease Boards m Manila sW 
time scourge to our armj, formerlj such to our suchlightuponitthatitisnow as well understood 
country and still such in our tropical possessions as jellow fever, to which it has manv rebem 
it i> now refafiveJv rare Among the measures of blances 

general sanitation important in reducing these An interesting view of the results oi preventiw 
diseases, not onlj in the armv but also in our medical work of the armv atthepre'enttimeand 
cities and the cities of the world, it is probable almoiit a century ago is obtained b> companng 
that no single one is more important than the certamfiguresrelatini, to thejeanSai wuhtho'C 
chlorination of water This is applied m the field relating to 1927 In 1941 themeanstrengthofthe 
by the use of hypochlorite of lime but tlut sub army was o 748, the adnussions to sic*, itpci 
stance was diflicult of application and uncertain 38,559 or3,96oper 1,000, and the deatL jSj of 
in results when applied to the water supplies of 3o8per 1000 

great cities To an army medical officer, the In ros? the mean stren<,th was it flOb 
modest Carl R Darnall, my office assistant, the admissions to sick report 87,00 01 6 j 4 ^ 5 *' 
world ismdebted for the process of puriBcation of 1,000, tie deaths 531 ciT4.peizoob 
w ater by the use of liquid chlorine and for the The admission rate had fallen to one siath, ue 
apparatus by means of which the treatment i> death rate to one tenth 01 the eaihei figur* 
effected When I say that we art indebted for In 1841 almosthalf of thearmy,amea“st^f°'“ 
these things to Colonel Darnall I am not etpress- 0/ 4,738, wa* m Florida The adausswas w sk 
me a mere opinion The patent offices of Uus and report there amountP'd to 2r,o 7 . 0^ * ^ 3 ® P* 
other countries recognized his priority by granting 1,000, the deaths to 254 or 53 6 per , 
him basic patents and the United States Courts In 1027 the troops m Panatra - 

fiav e upheld the validity and nghtfulness of those the a\ erage 7,1 79 The admission to ste* ' f® 
patents Here is a contribuuoo to civilization were 6,185, oi 86i 54 pet 1 000 
which reaches into and benefits every urban home 4 04 per 1,000 The sick admission rate lara 
in America and m many other parts of the world m 1927 was but one fifth thatmPlor'u^®-^ 1 
The specific treatment of arocebu. dysentery earlier, the deaths les" than one tiirteea^ 

with Ipecac was brought into prominence in our 
countrv by a medical officer, Colonel A A Wood 
hull, and the use of emetine followed the work of 
another, Colonel E B V’edder Another officer 
whose work on dysentery and malana has made 
him an authority on both is Colonel C F Craig 
A disease which W’oa oJ primary imporiance in 
the lar East, several times as disabling to the 
Japanese army m the Russo Japanese war as all 
communicable diseases combined, and very com 
mon among PhifippineScoiits andin public mstitu 
tions, w as ben ben It had been inv estigated by 
British, French, Dutch, and Japanese w orkers, but 
again it w as the American Annv Medical Depart 
ment which gave a large scale demonsfratton m , 
nr-^rtical Control The Tropical Disease Board m 

MamlarecoijmiendeddiaiigesmtlicScoutiauon iffiSSmeo. I 

mmlhr' TheSm?(Snges appLed in the pnsoM It is obvious at a ghnee Ibal out 

ConstabSai, had the saane oflifehavebeenm the groopsol fevers, dantW 


Even more striking are the death ratps ho® 
certain groups of diseases as follows 


Ftven.— 

Typhoid 

Tvphus 

Alalina 

YeUow 

Dysentery 

Diarrhoea 

Pulmonarv Tuberculosis 
f hthivis 
HaT00pVy.#s 
Pneumonu 
Pentonitis 
t{:>pendici is 
rypblitis 
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THE MEDICAL REVOLUTION* 

A Study in the IlmiANizAnov of Science 

CLEInN FRVNK MA LnrD Madison Wisconsin 
l‘raujn>l Tile Innrmitre! U sconsia 


I SHALL not speaL to 30U in terms of jour 
limited specialism as surgeons, but in terms 
of jour larger significance as members of the 
high apostolate of healing It would be a sterile 
presumption on mj part, as a Jajman, to under 
take to discuss anj of the technical procedures of 
jour craft, but, as the adminislratne head of a 
unuersitj of which a medical school and allied 
hospital units are integral parts, I sustain at 
least a Platonic relation to some of the larger 
issues of pohej that confront jour fellowship 
And out of the cTpenencc of that relationship, I 
want, if I can, to capture a livnng sense of Uie 
parUcular phase of e\olution through which it 
seems to me, the practice of medicine m its \aned 
modes and manners is now passing 
It was a cri«p November afternoon The tome 
vnne of autumn was in the air, making for eJantj 
of mind and health of outlook The presidents of 
half a hundred American universities had come 
together for mutual counsel The fundamentalist- 
modernist controversj was at fever beat Here 
and there and jonder, legislators seemed bent 
upon taking learning in hand There were dis 
turbing signs of a renaissance of superstition 
These presidents were concerned over the pos 
sibihtj of a popular movement that might com- 
pel the voice of science to echo the vote of the 
majontj 

‘ Do jou believe in hell?’ asked one president 
of another 

“W'hj' shouldn’t I? ’ replied the other presi 
dent, ‘ 1 am just launching a medical school at 
mj imiversitj ’ 

The wadespread reputation of medical schools 
as seed beds of dire difficulties for universitj 
admimstrators is not due, I am sure, to there 
bemg more pnma donna temperaments among 
doctors than among engmeers and lawjers but 
grows naturallj out of ie fact that the world of 
meicine is todaj m the throes of a far reachmg 
readjustment, in which even the wisest are some- 
times at wit s end 

The historian of medicine will look back iqion 
the period foUowmg 1875 as the time of the 
Medicid Revolution, as the histonan of industrj 
looks back upon the period following 1779 as the 
time of the Industrial Revolution In both in 


stances new forces came into the field destined to 
alter profoundlj the prevaihng policies anl 
procedures 

If I maj generalize verj broadlv, thisMeical 
Revolution was brought about b> the entry of 
the science of raedicme into a field before occu 
pied in the mam bj the art of medicine Medicine 
is admittedlj both an art and a science And the 
Medical Revolution will not bear ib full fruit 
unless, as the ultimate result of its readjust 
ments, the best m the art of medicine and the 
best in the science of medicine meet and tner^ 
both in the practice of the phjsician and the 
program of the profession 

But revolutions are treacherous adventures 
unless tbej are engineered bj men who pov'C's 
both the hindsight of the histonan and the fore 
sight of the statesman In revolutions we alwart 
run the risk of throwing to the winds the ete^ 
as well as the obsolete elements of the old order 
And I am not at all sure but that in the necess^ 
promotion of the science of medicine we are tooir 
in danger of losing some of the precious v«ue 
developed in the practice of the art of medicis 
over the generations „ .. 

The ‘old doc' of the sick room as well asjk 

“super doc” of the laboratorj must be reck 
with m anj «ound development of 
Old doc— I use the term in affectionate a<^ 
tion— will alwajskeep a tight hold 0°*“® 
stnngs of humanitj I wonder ^ 

know Opie Reads whimsical picture o* 
as he knew him in the South of an ^ 

Let me share with jou the pleasure 1 
reading it 


abi Jirl 


Htohoui-e was oJd with cedar "ail hi 

and in the comer a small office In _« iia 


ana in me comer a smau ouii.c I \ o’ 

there was only one window the glass of h-eie tte 
with dust blown from the road In the genUe 
lilacs and the rojes swapped ^eir ile 

^inea hen arose from her cool nest j ,5,, ,r!i 

dahlias to chase a Lat>did along th^ence 

«ucou» CO to shatter the silence The ^ 

office were less than modest In one comer a l ■ y; 
threatened to fall in another a washsUnd st^ 
three legs Nailed against the wall 

^ «s» 
fills ti« 


cabinet gi\mg off sick room memones - - ^ 
office and to come forth with no sign il 

confession of the lo«s of smell Sheep-sheaM 
nostrils with woolly dullness but sheep-shea 
scent old doc as he drov e along the toad 


iFelloifsbp uddiess delivered before lie 


i«rib»JljBer>c»aCQlle*eofSurgeoDS Chicero October i* 
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In every country the family doctor is a natural sprout are todaj playing a living part m the evolution 
from the soil His profession is almost as old as tM of modem medicine And for t\\ 0 good reasons 

break of time He bled the ancient LRypliin, blisteiro first, because I am a Stranger to the detailed 
pSdin facts of modem scentific medicine second le 

thedraiM spiced in romance, and peppered in satire but cause it would be an old story to >0U, even it 1 
nowhere was he so pronoum-ed a character as m the old ^ere qualified to tell It I purpose tonight a 
South He knew politics but was not a politician lU 8,jj,pier undertaking, and one a layman may, 

pertapo, enter upon without too Bleat pre 

sickne«3 He listened with more patience to an old uroman sumption 

harpingonher trouble thin to a man in his prune relatins j ^ant to deal With just Onc question What 

his etptnence His h«ks were few arid the «>”‘y jjre the implications of this Medica.1 Revolution 

" 1" «>• >p «ie pitvate practice ol 

At no pbee along the numerous roads traversed by old medicine and for the schools and iiospitals m 
doc was there a signpost with a finger pointing toward the xrhich we are training men for the private prac- 

attainment of an ultimate ambition No fcnate houw no «.ce «( medicine> 

woolsack of greatness waited for him The chill of foul .a _i c ,i • r.. ...r ,1 

weather was his most natural atmosphere and should the I think we may find a fruitful lead to an 
dark ni„ht turn from ram to sleet it was then that he answer to this Que&tion by Considering the ncw 
heard a knock and a Hello at his door EJown through MeJjcal Revolution in the light of the old In 

the mi^ bottorn land and up the nmt hillside nas^ dustnal Revolution For, it seems to me, the 

bsht oj his gi« lamp striking rcspon'ive shine irom the ' . . . .t ’ . r » r 

eve of the fascinated wolf The farther he had to travel private practitioner of the art of medicine, face 
the less likely he was to colket his bill Usury might sell to face with the organized promotion of the 

the wiiowscow for no one expected business to have » science of medicine, IS in very much the position 

mfS hi ™, i™ »■' tMdjcraltsman, «hen, at the da«S^l the 

m,.<v,ab,th„ 0 .tt..th.™rl«.k Indaslnal Resolution, science tnttoduced ma 

Blessed be the memory of old doc' He may chine po'ver into industry The parallel is, I 
have been poor in scientific knowledge, but he think, both accurate and illuminating 
was rich in human insight He may nave been The handicraftsman, both in himself and in 
awkwardinhandlingtesltubes.buthcvvasadept his system had many virtues and many values 
in handling patients He knew, without learning that society could ill afford to lose as it moved 
it from lecture room or laboratory the subtle over from a pre machine to a machine economy 
interdependence of mmd and body He was a In like manner, the private practitioner of the 
psychoanalyst before the days of psychoanalysis art of medicine, both in himself and in his none 
His Sick rooms were secular confessionals m which too systematic system, has many virtues and 
he practiced a rare priesthood His deficiencies many values that medicine can ill afford to lose 
were many but, according to his lights he was as it moves over from a pre scientific to a scien 
an apostle of the art of medicine Modem medi Ufic basis 

cine must perfect his technique and widen his Because there was not enough industrial 
knowledge but it must not lose his spint Old statesmanship among the handicraftsmen the 
doc, brought down to date gives us a doctor who evolution of industry got out of hand, many of 
knows how to link the learning of the laboratory the rarest values evolved by the handicraftsmen 
to the life of the patient, making that learmng through the centuries were lost, and a vast high 
bnn, cure to mtn in the shadow of sickness and powered industrial machine subjected the Hindi 
caution to men in radiant health craftsmen to a ruinous competition they could 

For a long time old doc held the field The art not meet In like manner, unless adequate 
of medicine was dominant And then the winds medical sUtesmanship is brought to the direction 
o a new critical and scientific spirit began to of the present Medical Revolution by the men 
blow across the world Thai .pint crossed all now m the profession we may lose manv of the 
frontttrs and on unsem nings ten Ihrouch the rarest sahes esoKed b, the old pracmimers ot 
dosed doors ol and sell satisbcuon the art ol medicine, and It maj happen that a 

everywhere until the whole of modem life was vast high powered medical mirhm^ 
touched bv It medicine along with other fields -ponsoLp^of mduTtnes .n?ur7n«*com^^^^ 
Todaj the wienie of the stnd, of disease is slo.!, and gojenSnenls mil entir the field a °d iSjiect 
but surely transforming the world of medione the ornate nrarfihr,nAr» “ra supject 

I Shan no. nndertaV,? to anal, re or ass,^ the '"Tu nnSr^^^^ 

innumerable studies, the varied sacnces, the ex Let me mAt^-tft. a « vo meet 

tensiee researches, and .he neie t.ehniies Uu. ^ S' mt rnBl’^vi iS^^aliry 'tfe I’n' 
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The heads of industries that blight the health 
of then v.oikmen, educators rkho forget the body 
m the training of the mind, grocers and cooks 
7 .ho are salesmen and servants onlj, architect 
■nho have not learned that a building must be 
useful before it can be beautiful in a soaal sense- 
all these Witt some day be regarded as biological 
traitors Here, again, we have the bcgintungs 
m fact, more than the beginnings, of a vast 
popular movement respecting health and disease, 
which when full> under wa>, wiU not worry 
evcessi\el> about its effect on the private prac- 
tice ol medicine 

In short there are today l>ing about us many 
if not most of the raw materials for a vast system 
of state medicine or its equivalent in the cor 
poratc medical actwucs ol industries, insurance 
companies and the like As a general principle I 
dislike to see any activity fall into the hands of 
government— whether it be an activity of busi 
ness or labor or agriculture or the professions— 
if such activity can be administered equally well 
or belter by the trade or profession to which the 
activity logically belongs Society forever laces 
the dilemma of choice between an internal and an 
evternal control of its fundamental services I 
prefer an internal control, not because I am a 
reactionary who grows hydrophobic at the sug 
gestion of government control I have rarefy 
been accused of that I prefer an internal control 
for the obvious reason that, as modern society 
becomes increasingly complex and technical, the 
man on the job should be better equipped for 
the job than the man on the s dclines It is 1 
tbink, an intelligently progressive policy to con 
sider government control of fundamental services 
only when internal control breaks down or plavs 
truant to its responsibility In the light of this 
principle I raise the question Is pnv ate medi 
erne to be superseded by state medicine or its 
equivalent? 

The answer to this question will I think 
depend entirely upon the quality of medical 
statesmanship displayed by the medical pro 
fession dunng the years immediately aftead It 
would be presumptuous for me to undertake to 
discuss any thing sav e the broader aspects of the 
medical statesmanship to which u seems to me, 
the present phase of social insight and medical 
evolution challenges the private pracimontis of 
medicine m its varied approaches to the care of 
health and the cure of disease I speak not from 
an expert s knowledge but from a layman sobser 
vation Afewthings however seem fairly obvious 
First under adequate medical statesmanship 
the pnvatc practiuoners of medicine will eecel 
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industries, insurance companies, and govern 
ments in their zeal for the promotion of preven 
Uve medicine That is to say, the private prac 
titioners of medicine will deliberately set out to 
educate their clientele to look to physicians 
pnmanly for the care of health rather than for 
the cure of disease Unfortunately , the American 
people still look upon doctors mainly as experts 
to be called m emergencies On account of this 
shortsightedness of the American people, doctors 
actually have a vested interest in ill health m 
stead of a vested interest m good health The 
prevailing attitude of the people toward doctors 
actually puts a premium upon disease rather 
than upon health In the mam doctors still 
secure their income from curing sick folk, not 
from advising well folk howr to keep well The 
tendency toward retaining doctors as health 
advisers is growing, but it is still a tiny tendency 
that affects the total health problem only 
slightly 

Do not misunderstand me No one in America 
recognizes more fully the wasteful insanity of 
mallng doctors healers of disease rather than 
protectors of health than does the doctor him 
self Bui until the American people are 
educated out of an attitude that obliges doctors 
to make the major part of then income from at 
lending caves of sicknesa, out only hone of a 
healthier nation, unless we are to go over bag and 
baggage to state medicine, lies with the unselfish 
doctor who will consciously reduce his income by 
foisting upon sick patients health advice that 
may keep them from falling sick again And, 
mark you be must usually give this preventive 
advice as aside issue to medical attention, which 
means giving it to a sick patient whose mind at 
the moment, is more upon his immediate plight 
than upon the future regulation of ins habits 
The doctors are not to blame one tenth as much 
ws tile people are Despite the health agitations 
of enlightened self interest and social insight, 
our naUQual motto seems to be MvUvows for 

pillb but not one cent for prevention! 

If the American mind could be so changed that 
the average Amencan would look to his doctor 
for the care of health rather than for the cure of 
disease, a wholly new order could be established 
m the world of medicine Into the fascinating 
details o! the profound changes that could, in 
the hght of such an attitude, be made m the prac 
Uce of medicine 1 shall not now undertake to go 
I shall content myself with suggesting that this 
change in alutude toward doctors tan be brought 
about only in one or the other of two ways 
First, It can be brought about as a result of a 
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medicine in the absence of far sighted medical stopped Much has alreadv been done b\ m 
statesmanship on the part of the medical pro dustrj, but as >et onlv the surface of possibihn 
fesston One of the major marks of our time is an has been scratched And vou ina\ be sure to 
increasing interest in the prc\cntion of disease when the forces of labor and the forces of m 
A growing u^ermmation to rid societj of the dustrj get fullj under waj m a determined 
waste and inefTiciencv due to disease is looming effort to lift from labor and industry this burden 
one ot the social passions of the period This of loss from preventable disease and postponable 
determination is heading up into certain \crj death they will not be concerned pnmarilv inth 
definite public and quasi public moiemcnts that the effect of their program on the pnvateprat 
have intimate implications for the medical pro tice of medicine 

fession I et me suggest the more obvious source There is again the rapid development of ad 
of three such movements ventures in disease prevention and He pro- 

In 1909 It was estimated that at all times m longation b> the big insurance companies Here 
the United States 3 oew.eioo persons were sen as m industry , a powerful private economic in 
ously ill This meant m annual loss of 13 days terest is a driving force back of a socio medical 
per person on account of illness It was then program And here, as in industry, you miv be 
estimated that 42 per cent of this illness was sure that the insurance companies wdl not be 
preventable About 3 years ago — when I last pnmarilv concerned with the effect of their pro 
looked carefully into this situation — we had cut gram on the private practice of medicine 
this loss from 13 to something between 8 and 9 In addition to these powerful private economic 
working days per person At that time about interests, mabng for a vast disease pie'ention 
4?, 000, 000 persons were classed as gainfully program, there is a growing social c«i>ciey8 
employed m the United States When these lose respecting the issues of health and * 

something over 8 days each year from illness growing social conviction that the health of the 

disabiJities, and non industrial as neJJ as tndus social order is importantly interlocked with the 

trial accidents, it means that these 42,000000 health of its citizens . 

gainfully employed persons face an annual loss of We seem to be drafting a new defiwtion ot 
nearly 350 000,000 working days Disease must treason The Amencan public is about ready to 
bear the blame for a staggering loss of working agree with Lord Palmerston that Wf 
time Of the 500,000 workers who die each year, death from typhoid somebodv should be hangefl 
it IS considered probable by dejwndabie au We roav m lime, make the first lest ot every m 
ihority, that one half of the deaths would prove dustrv its reaction upon the health or its nor 
postponable by adequate medical supervision, bv men No industry i» profitable to the nation^ii^^ 


j)usii>uuiiuic uj aucijuaic incuicai supervision, Dv iiien I'lu uiuusny is - 

medical examination, by health education and stunts the bodies and shortens the lives 01 


by community hygiene workmen and some dav «e shall look upon 

Going on the conservative assumption that head of such an industry as a traitor to the s 

the average life — aside from its human values — although he may be a highly 
is worth to industry , say, 85,000, and estimating whose favorite indoor sport is 
the cost of special diet, nursing and medical radicals who have spoken disrespectfully 
attention needed bv a sick man at the very con Constitution Some day we shall te t 
•servative figure of Sj 00 a day the economic loss cational system by its reaction upon tee 
from prev entable disease and postponable death, of its students kk e shall insist th^at Us ui g ^ 
in the situation I have described, reaches the its curricula, its teaching methods, us 
staggering total of Si, 800 000 000 annuaUj borne oigamzation shall conspire 

by those gainfully employed m the United students health while he is in ^hool an 
States On the basis of the mo^t dependable him to preserve his health after he leave 

research available, it is estimated that this loss Some day we shall realize that an arcnit 
could be cut toapoint where, over and above the buildings are not conducive V*, n-ajs lie 

costs of prevention, a balance of something near architect despite the beauty of line an 
$1,000,000,000 annually could be left m the may have captured in g jav we 


Dockets of 'the working population and mdustries may not be fantastic to think ^ 

TT-., -4 shall insist that grocers and cooks be 


of the United Slates shall insist that grocers and cooks oe i*- 

It is obviously inevitable that the growing pursue their crafts under ^equirem 
enlightenment of labor leadership and the m ^ know something about the relat on 

rellieent self interest of industry should set selection and preparstion of foods to tnc 
about seeing to it that this unnecessarv loss is of the American family 
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psychologists, with their mental tests irould 
grade our children as li they rseic apples irom 
the orchard or com from the field When they 
had found those they thought were culls, they 
•would deny to them all educational opportunity 
except a little manual training or something of 
that sort The ethnologists nould herd all of us 
into a senes of racial pens, as if we w ere Holsteins 
or Poland Chinas on a stock farm, and stir up all 
sorts of jealousy between the inmates of the 
Nordic pen and the Alpine pen and the Alediter 
raneanpen And there are the biologists They’re 
the most dangerous ol the whole lot " 

His special dislike of the biologists interested 
me and I asked him for details 

‘ The biologists, ’ he said “would hie to have 
us go back to barhanstn and let natural selection 
weed out all the weaklings so the race as a whole 
could grow strong The biologists don t give a 
continental for the mdividual human being 
They care only for the race and their care for 
the race means cruelty to the individual human 
beings that happen not to measure up to their 
notion of a first class man Biology simply kills 
sympathy and tenderness and Io\e in the man 
who follows it ’ 

Be a little more specific, ’ I urged 
‘Why haven t you noticed the way the biolo 
gists sneer at charily? Science has simply killed 
m them the ability to appreciate the humane 
motives that sustain the vast phibnthiopic and 
social enterprises which, as I see it, prove that we 
are gro'wing mote civilised, that we ate display 
ing sympathy tenderness, and love for the un 
fortunates The biologists teU us that our chanty 
keeps alive an incredible number of persons who 
ought to be dead And they say that the resalt 
ol keeping these people alive is a detenoralion ol 
the whole race Thev say frankly that chanty 
is ®etung a ptertuum on sick bodies and blunder 
ing minds and actually subsidizing shifUessness 
Don t you see the inhumanity of their position? 
If we follow the biologists, we shall have to let 
our weak bodied and weak minded babies die 
sterilize and stigmatue our diseased, and, if we 
are logical chloroform our old folk who might 
produce weak babies or weak ideas that would 
retard the progress of the race ’ 

There was nothing to be gained by allowing 
him to go on He had stripped his scnUmental 
mind naked It «ieems to me that he and his sort 
completeU misinterpret the motive and mis- 
understand the method of the authentic saentist 
Is dealing w ith human and eocial issues 
‘ I venture to suggest that you are wrong ' 1 
said to him, ‘ all wrong, from start to finish \ou 


are wrong in saying that science makes a man less 
sympat^tic and lender in his consideration of 
the unfortunate And you are wrong in saying 
that the biologist’s program of race iraprov ement 
nipnn< a cold, cruel, and impersonal treatment of 
the individual human being On the contrary, 
it seems to me that science is laying the founda 
tions for a new tenderness, a deeper understand 
uig, and a more fruitful sympathy than senti 
mentality has ever produced If I were an un 
fortunate 1 would rather trust my fate m the 
hands of a reallv informed scientist than m the 
hands of a merely public spirited philanthropist 
Just because he ■would understand my plight 
better, ^le scientist would deal with me in a more 
genuinely sympathetic spirit And I believe that 
the most humane undertaking of our time is a 
statesmanlike program for race improvement ” 
‘The new tenderness of science' Ha'” he 
exclaimed “Are you trying to be humorous’” 

I could see that although he dealt almost en 
tirely in generalizations of the widest sweep 
generalizations would never convince him I 
attempted specific illustration 
‘ Suppose, I said, ‘ that you are boarding a 
street car The street car is manned bv a slow 
wilted conductor, a mao agams* whom the cards 
of both heredity and environment have been 
stacked, a man badly born and badly reared He 
lacks that grace of temper that well born and 
well reared folk display He is a congenital 
grouch He slams the door unceremoniously on 
your foot And, just to add to the pleasantness 
of the proceeding, he starts the car w ith a sudden 
jerk that sends you sprawling on the floor of the 
platform of the car before you have had time to 
extract your impnsoned foot from the door 
Now I suggest that if you really know what 
modem saence has to say about that conductor, 
if you know wbat biologv and psychology have 
to say about such badly born and badly reared 
folk, you are in a better position to deal sympa 
theticallv and understandingly with that incident 
than il you had only a fund of general sweetness 
sympathy upon which to draw The scientist 
will realize the vast imjiersonal forces of heredity 
and environment that have made the conductor 
the grouch that he is k ou condemn modem 
science for being impersonal but here is an in 
stance m which only an intelligently imjiersonal 
conadcration can produce tenderness and syan 
^ihy And, just m passmg I should like to say 
that many of the most public spirited men I 
know men who give all sorts of tune and money 
to philanthropic causes, are the most severe, 
unreasonable, and unsympathetic men 1 know 
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a scientific age How difficult, as well as desirible 
this enterpnse is, I can best emphasize by trjm, 
to reconstruct a conversation to which I was i 
party some years ago 

When I was editor of the Century ne,l 


deliberately organized and persistently pro- issue ot out tune, which is How can m mi 
moted nation wide educational campaign on the saence and its mjTiad speaalisras the senmt 
part of the private practitioners of medicine to rather than the exploiter of mankind’ In L 
change the attitude of ihcir clientele toward fusion of art and science m the field of mediane 
doctors, to induce the American people, as I have the doctor will be making a major contribitma 
said, to look to doctors for the care of hwlth more to that humanization of science upon which, 
than for the cure of disease Second, it can be more than all else, the contmuity and quihiyol 
brought about by a vast high powered machine western civilization depends He will be helpm, 
of state medicine or its equivalent to naturalize the social and philanthropic urge m 

This transformation of attitude toward doc ' — • - 

tors IS bound to come It lies with the doctors 
themselves to say by which way it shall come 
If the medical profession does not display adc 

quate sensitiveness to social values and adequate ,, „ 

statesmanship in meeting social issues and itself had a friend who lived around the comer and 
lead and administer this transformation it will dropped into my library now and then for a 
inevitably be led and administered by industries, talk He was a merchant of menaces He wa^ 
insurance compames and governments forever pursued by some peril One night he 

Second, under adequate medical statesman came to me greatly disturbed by what seemed to 
ship, in such states as do not have great ciues m him the menace of science 
which the sheer volume of work to be done dc “Science” he said to me “is curing aai 
velops great hospitals and draws together great clothing our bodies but it is killing onr souls 
practitioners of the varied arts and sciences of “How’ I asked 

medicine, the private practitioners of medicine ‘Well it s this way,” be said ‘ ^ou see ft 
will foster rather than fight the development of aren t guinea pigs or chemicals in a test tuw 
state supported medical and hospital centers \\e’re human bemgs And thats what the 
where the rank and file of men engaged in the modem scientists have forgotten Thev ve lost 
daily practice of medicine may keep constantly the human touch They ve become cold, cruel 
m touch w ith the latest results of research, w here and impersonal It w ouldn t matter so mucji ii 
thev may periodically refresh their knowledge they stuck to their guinea pigs and their ws 
ana perfect their technique through lectures and tubes, but lately they have begun to 
clinics, and where they may find an extent of of their laboratories and to meddle with all sor 
equipment and an expertness of assistance which of human problems And every time they to 
the average practitioner may not be able himself a human value they blight it They are lay 
to aSord or to admimster In such states ade their unholv hand* on religion, ori 

quate medical statesmanship will create and education and even on the sacred relations o^ 
sustain such centers of training research and borne Biologists psychologists, and eumo g^!>^^ 
assistance for the further reason that the very are now presuming to tell us how 
existence of such centers of scientific medicine families run our governments, 
will give to the whole medical profession of the schoob and reform our churches ^ 
state and to its clientele a psychological sense of guilty of having aided and abetted ® 
assurance that any emergency may be met with opemng the pages of the Century 
out having to cross the continent — all such cen some of them " Bertran'l 

teis being developed as supplements to, not sub He mentioned J B S Haldane 
stitutes for, the practicmg medical profession of Russell F C S Schiller, and a dozen o 
the state ‘ These men," he went on to say, ^^^5 

Third under adequate medical statesmanship the grave danger of approaching human 

the rank and file of private practitioners of from the point of view of modern science 

medicme will see to it that the medicme of the cold cruel and unpersonal I \ and 

future swings neither to the extreme of an un handle the human problems of Ue 
scienUfic art of medicine nor to the extreme of an the school and the home L 

martistic science of medicine If in his role of tendemes*, and love And ttiese ar 
liaison officer between science and suffering, the that modem science is killmg 

r-in effect a hapm union of the science of ‘Goon I urged i ,f we 

mediane with the art of medicine he will be ‘ See what would happen he 

meffiEg and mastermg, m his field, the donunant allotred the scientists to dictate out affaus 
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fession? No other profession mates quite so 
manj demands upon a man in the w&y of nch 
ness of personality, breadth of intellectual m 
terests, catholicity of sympathy, and CTpertness 
111 the techmqucs of human relationships Aside 
from the demand for scientific knowledge of 
disease and its cure that the medical profession 
makes upon the doctor, there are other demands 
that might well discourage any man from enter 
mg practice 

The great doctor must know almost as much 
about the social order as the sociologist This is 
necessar> because the varied forces — political, 
social, economic, industrial, educational religious 
— that inarch across a nation, making its mind or 
marring its spirit, register their effects in the 
lues of the doctors patients The more the 
doctor knows about these forces that make the 
atmosphere m which men’s minds and bodies 
li\e the more intelligently can he trace effects to 
their causes, and the more i\iscl> can he counsel 
his patients 
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The great doctor must know almost as much 
about the mind as the psychologist This is 
necessary because even the most materialistic 
scientist admits that there is a subtle relationship 
between mind and body that the doctor of the 
body dare not overlook, for when he does over 
look this relationship a thousand quacks rush 
m to capitalize his oversight 
The great doctor must know as much about 
the subtle art of counselling as the priest 
The great doctor must refuse to be party to 
the ironic paradox of commercializing a profes 
Sion just when the professionalization of com 
merce begins to dawn 

The great doctor must decline to tear his 
specialism out of the living texture of the whole 
medical fabric He will not allow the noble 
saence of surgery, for instance, to degenerate 
into a merely higher carpentry 
And finally, the great doctor must be able to 
distinguish between Hippocratic ethics and 
hypocntic etiquette in matters professional 
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in they relation to their Mr\ants and to cases of recognize that sympathy, tenderness lo\e aad 
indmdual need I ssould be willing to wager their attendant amenities are qualities to 
that research nould show a higher axerage of belong to first class men and women Wi 
considerate sjTnpathv among modem scientists would not be so blind as to miss the point thi 
modem sentimentalists ” an> eugenic program would defeat its own end 

Thats xour guess,” he said "but the fact if it began b> crushing out of the first class men 
remains that all of the proposals of the biologists and women these quabties of s>’mpath\ and 
and eugenicists for race improxemcnt are cold, tenderness and loxe that thej now displai m 
cruel, and impersonal m that thej saj that their chanties Anj such heartless program 
charit> does more harm than good WTiat would would set up forces of tradicon and social 
thej hax e us do’ Should w e let our poor unfor hercditj that would in time rob the superiors of 
tunates starxe and freeze just to gel the unfit out these >er> important qualities of supenonty \ 
of the w a\ and to lea\ e the w orld to the fit? Shall great biologist, despite some of the swashbucklers 
we turn the world into a xast breeding farm for in the lunatic frmge of the biological fratenul) 
thoroughbreds’ What will become of the human will nexer counsel us to let our imiortmiattj 
values that we have come to associate with starve and freeze He knows that a man who 
cmlization’” hasn t enough sympathy to respond to the needs 

‘ The trouble seems to me to be,” I suggested, of an individual human being cannot be comltd 
“that the philanthropists and the scientists too upon to respond to the neecb> of a whole rice As 
often fight each other when they should someone has rem3rked,menwhowilliiolie'>:^w'’ 
collaborate And that is just what the real to hvgienics arc not very hkelv to respond to 
Kientists arc working toward Of course a few eugemes 

camp followLTs of saence, who have picked up a The biologist is not asking us to stop our 
few points of modem biology and missed its chanty He is only asking Us to rationalue our 
spirit, are suggesting the sort of inhuman things chantv The spint of modem scieno", unless I 
you say But they, along with you are missing misread jt tells us to go on taking care oi our 
the whole point of the authentic scientist s atti unfortunates but it asks us to set m fflohon 
tude toward chanty The authentic scientist forces of enlightenment and to u-* every 
knows that, while the philanthropist who pitches mate device for seeing to it that these mW an 

biology overboard becomes a fuUlitanan the unfortunate do not go on outbreeding the W a 

biologist who pitches philanthropy overboard the fortunate, as they are doing wda\ i 
becomes a bfutalitarian It is only when a man spirit of modem saence unfit 

joins the techmque of the laboratory with the the folly of an unmielbgent coddling of y 
temper of love that he becomes a social states m a manner that will make certain tna 
man And that, I submit, is precisely what the dttldien, with a diaumshing birth rate m 
authentic scientist is striving to do \ou are families will have to take care of an ev 
judging modern science by a few merry andrews, creasing number of unfit For if we do no 

mountebanks, and charlatans who have stolen science the ally of our social service bv t 

the patter of the laboratory in order to give an mathematics of the case a tjne wm 
air of importance to their sensational journalism there will not be enough fit to take care 

lou have, I think, completely misread the unfit And then w e may realize to^ on ^ 
biologists attitude toward philanthropv But lelligent sympathy has ti^ed out to be 

maybe the biologists are a bit to blame Maybe cruel thing m the world” , j 

they haven t taken enough care to see to it that I am sure I did not convince roy ine ^ 
we laymen understand them Some distinguished least he helped me to clarify my ® 

biologist should write a little book to CTpUm ing the crucial importance of bum^ o 
just what place tenderness and sympathy and application of the results of scien . jj^r 
love have in the great adventure of race im It is just this bumamzation Qt science 
nrovement nage of scienufic procedure and social p 

^ ‘ I am afraid the trouble would he be said, that the doctor, who is at once scien 

sure jou'ie <vrong ' I “f ‘ I ““ FeUo. stop® of the 
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W ith these ideas in view, the Board, through an 
especiallj appointed agent working under the 
direction of the chairman and the secretary of the 
Board on Traumatic Surgery and guided b> the 
Director General has made sur%ejs of conditions 
in the Oklahoma oil fields, m the citj of Newit ork 
and in Chicago These suriejs include a study of 
the question with relation to the competencj and 
efficiencj of all parties interested in the care of the 
injured The program of the Board wall be based 
in part upon the tcsoUs of thcsesurvci s,suinmanes 
of which have been published m the BulUtins of 
the College for June and September, 1029 

MEDIC \L EDLCATIOV 

It was realiied Uiat all real progress in the care 
of the injured depends upon improvement m the 
teaching of this subject and m emphasis placed 
upon It in the curricula of the medical schools, 
with postgraduate courses as well At the msu 
gallon of the Board on Traumatic Surgerj this 
subject was presented at Uie iojS meeting of the 
American Association of Medical Colleges held 
at Indianapolis and a committee of that organi 
zation has been appointed whose dut) it 1$ to see 
that emphasis is placed upon the teaclung of the 
subject of traumatic surgery in the curricula of 
the surgical departments of the medical schools 
The future influence that this will have cannot 
be overemphasized 

LIST Of VTPROVED TR.VUMVTIC SURCtONS 
It IS realized b> the Board that a degree m 
medicine or a slate license to pracuce medicine 
does not indicate competencj in major traumatic 
surgerj An attempt i» being made bj the Board 
to form a list of competent traumatic surgeons 
throughout the United States Information con 
ccrning these surgeons is obtained from numerous 
sources and is being accumulated at the College 
and indexed on cards borne thousands of these 
cards have alreadj been prepared as an initial 
step m the preparation of a list of those who even 
luallj mav be recognized bj the College from the 
standpoint of competencj to practice traumatic 
surgerj 

covr \CTS 

The Board on Traumatic Suri,co lias been m 
intimate contact with groups of all agencies m 
tercsted in the care of the injured namclj prac 


ticmg surgeons, compensation carriers, emplojers 
of labor, emplojees, industrial medical clinics, 
compensation commissions, hospitals, hospital 
dimes, and oiganizations of the medical profession 
interested in traumatic surgery 

SECTION VL MEETINGS 

Sectional meetings of the College have been 
hdd in a large number of the states of the Union 
and in Canada These meetings occupy two dajs 
of discyssaon on scientific subjects, hospital pro 
grams, and a public meeting At all of these 
some phase of traumatic surgery has been the 
subject of discussion Personal contacts bj mem 
bers of titt Board with local men in the various 
states have been established and an mtccested 
co-operation has been secured from these men 
who have been made familiar with the activities of 
the College m reference to traumatic surgerj 

DEPmsIENT or ItOSPlTVt VCimtlES 
The Department of Hospital Activities of the 
American College of Surgeons is m dailj contact 
with about 3000 hospitals of twentj five beds 
and over, in the United States and Canada, and 
i.gro of these hospitals appear on the approv cellist 
of the Amencan College of Surgeons All of these 
have been made familiar with the work of the 
Board on Traumatic Surgerj, and advice has been 
furnished to them as to methods pertaining to or 
ganizaiion and equipment for improved care of 
the injured The value of the co-opcration of 
this Department with the work of the Board on 
Traumatic Surgerj cannot be Overestimated on 
account of lU intimate personal contact with hos 
pilal administrators, hospital trustees, and sur 
gcons 

COSCLUblON 

The acUviUes of the Board, up to the present 
ume have beenof ancducauonal formatue and 
research character — seeking for a firm foundation 
for Its more definite construcUv e program Some 
phases of the constructive program have alreadj 
been outlined and put into effect 

A ‘ Standard for Medical Servnet has been 
evolved and is being perfected to be required of 
industries hospitals indcmnitj earners and 
others desinng recogniUon and approval bj the 
Amencan College of Surgeons 


CONFERENCE ON TRAUMATIC SURGERI 


OPENING REMARKS ‘ 

r^EDERIC A BESIE^ VD FtCS M,t{;iECLV Illd.ol> 

CbAirman Bi>2rtl4ioTrAaaiiticSursery 

T his is the third meeting which has been activities of the Board on Traumatic Surgen 
conducted h 3 the Board on Traumatic haie been directed toward the building of a firm 
Surgerj of the American College of Surgeons and substantial foundation of education rr5,3rd 
to consider the principles in\ oh cd in and to ex ing all phases of this mtncate situation and 
change thoughts and ideas relatue to, the ab today at this meeting it is hoped and believed 
sorbing subject of traumatic surgery or the care that the corner stone will be laid for an endunn'' 
of the injured The first meeting was held at superstructure which will furnish resources for 
Detroit and the second at Boston the practical and the actual achie\ement of bet 

In preparing the program that is to be pre ter care for the injured, for we are not w 
sented todav no difficulty was experienced in thoroughly informed but that further inform 
securing men interested m both the scientific and tion is welcome and desirable 
the economic sides of the question to participate Obviously, this building m3oh«5 the correb 
The keen interest that has been shown implies a uon of many interests ana circumstances wbica 
common bond of sympathy and a umiy of put fortunately, do not conflict and it is bebeied 
poee in securing better medical and surgical care that today s discussion can be successful m 
of the injured bringing to a friut/id issue fie practical unprow 

During the past three y ears the efiorts and meat in all departments of traumatic surger) 


ACTIVITIES OF THE BOARD ON TRAUMATIC SURGERY" 

BOWM W C CROW EtL M D CmcAoo 

Secrclvr Bwud oo T sumau S pity 

D uring 1926 the Board of Regents appoint- Chrucal Research, has been actnely 

ed a Committee on Traumatic Surgery and thissubject Its acti\nliesha\ebeeiialongsei 
a Research Group of this Committee to bnes 
study the question of improiement of the care of susvms c,„«n 

the injured This Research Group made a report In order that the Board on Traumauc 3 o 1 
to the Committee, and the Committee made might ha\e first hand information ® .j. 

certain recommendations to the Board of Regents own study of the practice of traumatic 
of the College on October 26 ip’b in which was xothout bias or prejudice which might M 
estabbshed a Minimum Standard pertaimng to information obtained from any of P pf 
the practice of traumatic surgery This standard interested in the care of the inj^d a 

was adopted by the Regents At this time a survos of actual condiUons has been cani ^ 

Board on Traumatic Surgery was appointed for This has been done with the object 

the purpose of carrying on these studies and of amving at defimte conclusions as , ^ 

making recommendauons to the Board of Regents poitant points in which there 

^vlth a view to improving senice in the field of in the care of the injured Only wat ® , 

traumatic surgery Since that lime the Board formation can a rational program for^P . 

throufh the central office of the Department of ment of the care of the injured 

•Pr«slt«d before the CoMaence on TjumiocS gery Omed Congreaol the Amencnn CoUege of Surgeooi Chicago October M ■ <9 

3*0 
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the most careful stud> before premature adoption 
If i\e were concerned onl> with the care of those 
in)ur\es teadilj recognizable as serious when first 
seen, our problem would be confined to adequate 
first aid and immediate transportation to a quali 
fied surgeon in an eflicient hospital When we 
consider the total number of mduatnal aca 
dents, however, the serious, urgent emergencies 
are found to be rather rare and for economic 
reasons nearl> all of the less serious injuries require 
treatment m relatively close protiinity to the 
place of emplojment And what of that vast 
volume of injuries less serious original!), m which 
subsequent and often serious compUcations dc 
vclop* Eachinjurv has the polenlialil) of danger 
no matter how trivial onginallj \\'e know that 
the primar) treatment during the first daj or 
week often determines the final result, what dis- 
astrous results oticn follow failure to recognize 
promptlv a skull fracture with latent svmptoms, 
a perforated vnsciis from an abdominal injurv, 
or a deep-seated hand infection 
How important therefore, is the local irau 
matic surgeon and how essential that he ^ of 
good training demonstrated abilitv , sound judg 
merit, and integrilv For in him is vested ihe 
responsibiUtv for the care of a huge majorilv of 
the injuries m industr) qo per cent of wmeh 
must be treated in the vicimt) of the factor) 
He determines the primar> diagnosis and mode 
of treatment and watches carefully for subse 
quenl complications Open reduction of (rac 
tures and operation for skull fracture are rarel) 
indicated m proportion to the total number of 
fractures and head injuries which the local sur 
gcon secs but the stifl joints, lame backs results 
of infection and numerous other conditions 
cause functional impairment and lost lime which 
run into a huge total 

h is fundamcntallv essential therefore (hat 
intelligent skillful cart be immcdiatel) available 


to the patient in the district in which he works 
Careful selection of the local surgeon is neccssarj 
to guarantee such care Chosen as the result of 
this selection, the local surgeon should not be 
hesitant to s>eek consultation and should be glad 
to receive constructive criticism But he right- 
fidl) erpects the privilege of assuming rcsponsi 
bilit) in proportion to his ability 
The injured patient’s welfare, individual!) 
and collective!) — m the present and m the future 
— always will be closely linked with the quality 
of traumatic surgery, to elevate the status of 
this branch of surgery, it must become incrcas 
ingly attractive to the best Ivpe of future doc 
tors, and to attract this desired tVTc, competence 
and ability must be recognizofl 

The conclusion is obvnous the arbitrary prac 
lice adopted bv some indemnitv companies of 
indiscnminately taking over patients irrcspec 
live of the local surgeon s abililv is open to just 
criticism when we carefully scrutinize all of the 
(actors affecting the present and future welfare 
of the injured This procedure is unnecessary if 
the following fundamental principle is closely 
adhered to, namely that the responsibility for 
the care of the injured from the very beginning 
until discharge be restricted to the competent 
This applies alike to local surgeon, consulting 
specialist, and chief surgeon Under such con 
djtions the patient s welfare is safeguarded To 
accomplish it will require much education of m 
dcmnity companies employer corporations, sur 
geons, and the public But the increasing recog- 
nition of the importance of the crippling casualties 
m industrial and cml hfe, and the public’s sense 
of deep obligation to the injured emplovees who 
arc given practically no jurisdiction as to the 
ivpc of care they receive, will be powerful factors 
in improving the quality of traumatic surgery 
and m guiding the injured into the hands of ihocc 
surgeons qualified to insure cflicicnt service 
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A N\ stuclj of the relation bcti\ecn the sur anj economic trend which affects his sulcal 
_ geon and the indemnitj companj should care adversely Hence, both hs immediate and 
^ based on the influence such relation ultimate welfare are jeopardi 2 ed unless the sui 

ship has on the patient s « el/are We must con geon receiv es adequate remuneration for semces 

tinually keep in mind our common obhgabon, performed This danger is e limin ated if tie 
namelj , the relief, cure, and rehabilitation of the surgeon is paid on a fee basis, he is then com 
injured in the shortest possible lime Evei^ thing pensated for what he docs — no more and to less 
else must be subservient to that purpose A1 During the past >ear we have expenmented 
though several economic commercial trends are with several contracts and it is our firm comic 
a vicious menace at times, we must not allow tion that contract practice is usually prejudicial 

our attention to be distracted by steadfastly to the best tvpe of service, that the surgeon b 

keeping the patients welfare as our objective, almost invanably underpaid and that the field 
many of the disquieting tendencies of commer of traumatic surgery would be gradual!) under 
cialism will be overthrown by the sheer force minedthereby This mav not apply, however, to 
and irresistible appeal of conscienuous, efficient certain salary arrangements provided the remi 
servi^ce neration is adequate 

There are certain factors and tendencies m the Another great factor mfluenemg the quihtv 
reJatJOn between indemnity company and surgeon of the patient s (reatoent lies la the relation be 
which have a definite effect on the quality of tween the local surgeon and the mdemiutj coo 
service to the injured and which, therefore, ment pany’s meical department with its chief sur^s 
close consideration If the patient is to receive intelligeat considera 

It IS not difficult to ascertain that the patient tion by the msurance company, it is a»st 
is bound to suffer from the unfortunate practice tial that its medical department be 
of price cutting When voluntarily practiced with full aulhontv in handling all stncti) neoiw 
by the surgeon, it is usually indicative of a sub situations The chief surgeon, as well ^ 
terfuge to cover up incompetence When in recognized leader in traumatic surgery, 
sisted upon by indemnity compatues, it indicates a man of human understanding and dipiotnao 
a lack of realization that the cost per visit means AU of the local, distnct surgeons shoula « 
hctle as compared with Che total bill that the lecfed by him instead of by the 
total bill IS of little sigmficance as compared with claim department The basts of such apf® 
the result obtained that cheap rates when ment should not be the fee per dressing, o 
matched up with poor results are most costly fallacious system of statistical 
and that bargaining for surgeons usually defeats bills, but rather the surgeons abihtj, ^ 

its own purpose Such tendencies do not lodge honesty and judgment The chief 

the patient in the best hands and an infenor enbtled to be the head of the entire m 

grade of service results oigaiuzation instead of merely the ^ 

Quite similarly, a very deterrent effect upon meat s consultant The district surgeon ^ ^ 

the patient’s welfare arises from the adoption of comes a part of a medical system ms 

indiscriminate contracts When based upon a pawn in the hands of a claim man „ mdeo 
percentage of the premium, the surgeon literally The entire medical ^.jj^ber as 

gambles with the insurance company his remu mty company should be of such hign 
neration is almost invanably so absurdly low to inspire the confidence of the loca wk ^ 
that becoming disgruntled he finds it diffi^t to The patient s prospects are not 
enter into hi» work with that requisite spint and the indemnity company s medical P 
keen mterest so essenUal m stimulating his best has something supenor to offer ,^nio3iiif5 
efforts Injuries come to be viewed in the ^re The fixed pobey followed by sojue 
cate as part of a factoiy s hazard instead of each m insisting that all bospim patient ^ 
oatient ^mg studied as an individua] problem ambulatory office pauents who are n 
^ The mjured employee is not a commodity but be referred to the chief surgeon js 
a vital organism quick to react unfavorably to ment with such far reaching results that 
™ • -aj Onip^B r llie Vflwican of Safgeooi October S4 * 
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were he m private practice There is not much 
advancement for him except in salary The 
management ma> change ideas ma\ change, the 
business ma\ be sold, slumps ma> come ana 
sometimes the industrial surgeon linds himself 
without a job or income However, private 
practices have been lost and other phjsicianshave 
been forced due to circumstances, to break up 
pleasant associations and change locations and 
tields of activity and it v ould be strange if this did 
not occasional!) happen to thesurgconinindustry 
But this is enough of the pessimistic side The 
real status of the industrial surgeon is exactl) 
what he makes it Hu status and succe<s m 
mdustr) depends upon his being able to sell him 
self, and lus abilit) to the people of that industr) , 
both management and emplojces, and to work m 
harmon) wnth them and hi-i co practitioners m 
that communitj If he renders service, if he sells 
health if he is everlastingU at it I question in 
du5tt> s wdlingnevs to part v ith such a man 
Sometimes we become so egotistic, so filled with a 
sense of our own importance that we do not see 
how industry can get along if we are not there to 
cvpiam 1 hat a ‘ cholecjstitis’ or a ‘ nephritis 
IS It IS then that our status or relation to m 
dustPi becomes warped and we do not give to the 
cmplovcr or to the cmplovees our best <ervice 
As to qualifications the industnal surgeon must 
like industr) and folks wlw work He must enjo> 
working with the producers and bmldvrs in a 
nation of producers and builders He must be 
able to think of production and waste in reference 
to his own department 

Time lost because of «ickncssor injur) is waste 
llcaUhv emplnvccs working full lime means pro 
■luction Production by the industrial surgeon is 
not men sick at home or in the liospiial but m 
the 'hop umlcr heilthy i orkinj conditions Ue 
must have knowledge of the healthy man and how 
to aJiiM. him to stav hcallhv He will need the 
muhaniral abilitv of a toolmaker for his fracture 
work Ills training m surgerv mu«t be the very 
best for his job is rejiair work and the lacerated 
injuries which come to him are infected and in the 
aviraj,c faitorv of the metals trades these are 
Ic^nn In plain I ngli h this industrial surgeon 
should have a better training than an> of us 
phvsicians ever did have for he will need it all 
\Micn an mdustrv u going to build an engine, 
be it gas steam or crude oil a corps of engineers 


blnied — an electrical engineer on the magneto, 
batteries and wiring, a mechanical engmeer, an 
enfciMcron combustion, ametallurgist or chemical 
engineer — and all work, on a piece of machincr) 
that when complete a boy of grade school educa 
tion can run And let no one lead you to believe 
that industry picks out the mentally lame halt, 
and blind when it goes out for these engineers 
Industrial managers do not want, nor will they 
employ the engmeer whose general knowledge of 
the vanous branches of engineering is good They 
want and get the man who knows one line and is 
a leader in that line and they are not concerned 
al^ut the expense They emplov the most highly 
trained the most scientific men to do, not a 
multiplicity of engineering feals, but rather just 
one and do it well I know an engineer whose sole 
job IS high speed work, another whose job is 
Dicsci engine construction, confined entirely to 
het^'y duty work an electrical engmeer who con 
lines his duties to the making of magnetos I 
coiild cite more examples but these are enough to 
dvinonstrate the point that industry is employing 
highly trained, skilled technicians to build a 
ntcchamcal apparatus, and it would be the height 
of folly to suppose that these same emplovers 
would be lax m their selection of their industrial 
surgeon Phis industrial surgeon must work with 
thtfsc highly educated and trained men, he must 
work with the management, and tlie majority of 
lus patients come from the foundrymen, black 
sm>t^ the mechanics and the laborers who 
follow out the orders and ideas of the first two 
groups 

I have known instances of firms which wished 
to build and maintam a working force of the most 
complicated pieces of living mechanism that the 
world ha ever produced and which secured en 
giticers whose only qualification was their legal 
right to put the letters M’ and D’ after their 
name When all industries apply the same test 
or comparable tests to their selection of men to 
head their ei^ineering and their human roam- 
tenmee departments they will get results because 
tlicy will get qualified men It is man pow ei that 
runs industry Healthy man power is efficient If 
industry wants that and I believe it docs, it wall 
beifl«ud by investing m the best there is 

The status of the industrial surgeon is and will 
measured by the servaev. he gives his quali- 
fications by the results he obtains 
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T he present status of the industrial surgeon creasing cost of sickness but he has recemd tk 
depends entirely upon the point of vjeiv discredit for it GeaeralJyspeakizig liepbraaaa 

Some of those inside the medical pro has not responded to this adverse cntiasmbi 

fession regard us as unfair competitors, Nome as soUnng the problem of mcreasmg cost of sickness 
merely toolazj to work up a private practice, and and I am not alone ramj feeling that ;t is fcjj job 
some regard us as merely luckv The impression The shoe pinched when lavmen attempted to 
seems to be that we get a big salary with noofTice solve this problem b> endowing hospitak climes 
collection secretarial, or other expenses which and laboratories and when some wdiistnes ea 
are usual m the practice of medicine, and it is plojedmedicalandsufgicalstaffsforthecomplele 
probably this latter feature that is uppermost in care of their employ ees,in a few instances eiteni 
the minds of those who consnJcr our status lucky ing this care to dependent members of tiar 
As to our being lazy— well, a lazy man in a lazy employees’ fa mili es 
man but I do not believe there is a lazy job One I have called attenbon to this economic aspect 
may be lazy and slothful on any job and I know of the practice of mecieme becauNC I iaoT tbs! 
that some medically trained lazy men have for when things are unstable and when theit w 
short periods held down a chair (borrowing a altitude of dissatisfaction and appreheosiveness 
phrase from our universities) in industry, but the we are quite prone to cnticue I presume tirti! 
competition is too strong, the diSseminaUon of is for this reason that the physicianm industry his 
knowledge along medical and surgical lines too received his share of the adverse cntici'in 
great for the managers of industry to countenance One erample wiU be enough to refute stien ts 
for long the employment of a lazy physician I accusation Jn a certain city anindustrv tnplo' 
know of none in the American Association of In ing a surgeon on fuU time, paid to local 
dustnal Physicians and Surgeons dunng tie year ipjS $107000 Ho^'tai ™* 

Unfair competitor — rather a unique appellation, employees or members of their 
which is never implied to ourselves, but without was guaranteed and $ 000 00 was loaned to 
inquiring into the details or circumstances sur ployees on account of sickness, a 
rounding any given case or cases it can be applied centage of which went to pay „ 

to the other fellow with impunitv and the pbysi Besides this, 600 cases were referred 

Clans and surgeons in industry because of their the local physicians r* j w 

special position m the surgical field and because of company this industrial surgeon had c ^ 
a feeing of apprehensiveness in regard to the dunng i9-*8, 46 cases of injury not occ o 
future economic stability of the practice of employnnent These 46 caoes charKd ior 
medicine have frequently been accused of dis regular rates would have amounted to ^ 5 
obeying this tenet of the ethical code To repeat, this industry put out tiuo o 

I just referred to the field ofmediane and sur jurisdiction of this surgeon, Si.twoo c ocow 

gery as being economically unsound Thisappbes ten different local physicians, (g, 

as I see it to the great bulk of the practice of more on account of sickness and re 
medicine as it is earned on today by the general patients to local physiaans and for 

pTactiUotie’’S The indications of this economic firm and the surgeon were severely cn 
unrest are made manifest almost daily in the daily their special interest in 46 minor caws 
press the medical journals and the trade oiaga The interest of employer in employ 
rines through editorials and syndicated news trayed by this lUustraUon 
articles in regard to state medicine, pay dimes dupheated m almost ^ery industiy s^ 

university hospitals and so called endowed re the Umted States and Caruda and it 

search laboratories The reason for this agitaUon strates the importance which indus 

is not hard to The cost of s ckness las in a« placing upon the man power m 

creased until there IS an economic demand for a to^y ,,1^4 and sure d 

lowering of these costs The phy sician has not The industrial surgeon u less te 

K the gamer to anv marked extent in this in his position in the commumtv than he wo 

olSug«>M Ch.c«o Octo 
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The etammation of the prospective einplo>ee 
then becomes aph>sica\ appraisal for thepnrpoK 
of making it possible for industry to know the 
condition of the various new labor units which it 
brings within its walls and to place them suitably 
This statement omits the unassailable declaration 
that industry should not employ individuals who 
through employrnent constitute a menace to 
themselves to others, to property, or to service 
The physical examination of the prospective 
employee, it is to be hoped, when earned out at 
the hands of industry in a proper fashion, may 
bevome one of the most valuable of out public 
health and health maintenance agencies As in 
(luiduals are nammed, and their several sub 
standard factors uncovered and appraised, it is 
apparent that i! their phy sical condition does not 
preclude employment, there exists the potential 
urge to correct the ordinary impairments 
In a general discussion no attempt should be 
made to classify the various ty^jes of impairments 
other than to say that thev may be grouped as 
minor and major, and correctable and non correct 
able Properly I believe, m any case the minor 
impairments should be acceptable under certain 
teswicUons The mayor correctable impautneni 
la as a rule not a bar to employ menl m some 
capacity while the mayor nnsi correctable one is 
worthy of much concern Which impairments are 
included in the several groups, it is quite impos 
sible to discuss within tlw time allotted to me 
Classification vanes wub the industries involved 
and the requirements within those respective 
industries 1 wish merely to make the point 
that, under proper influence of industrial super 
vision it slioulu be possible to make evident to 
accepted cmplovccs the real necessity forcorrec 
tion of all impairments that are correctable It 
IS highly probable that the common cold and most 
of the other upper respiratory infectious diseases 
owe either the power of their bacterial attack, or 
the lessening of the forces of resistance, to open 
focal avenues along either the breathing appara 
tus or the food tube 

When we consider that included in the minor 
impairments arc most of the air passage and 
gaatro-intcslinal foci of infection and luithcr 
when we consider the case with which many of 
thc*e foci arc era<hcvtC'l, or the bvctcnal flora 
inhibitcii or aboli»hc<i it i> apparent at once that 
th<.re vb a vast field of justifiable preventive prac 
licc opened wherever mcdicmc iiniL, its proper 

E lacc in industrv nitre is still a long way to go 
cforc wc approach anythin,, like the control of 
the conectablc minor impairment question as it 
mvolvcs the respiratory or the ganro mtcsunal 
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apparatus As for the major correctable impair 
ment, we knovv that many of the anatomical as 
well as the physiological dyscrasias may, through 
the proper application of surgical or medical 
means, be partially or wholly ov'crcome 
This leaves for consideration, then, the large 
class of persons who possess impairments that are 
non correctable and ol such tvpe and degree that 
they are placed m the major category, and who, 
therefore are often excluded from employment 
Their impairments, while of a considerable degree 
of gravity have at the benevolent hands of nature 
been so kindly adjusted in the phenomena of 
compensation that such persons still have, if 
properly treated, thepossibihtiesof relatively long 
life and remunerative productiveness 

In ibis latter group may be mentioned impair 
menu — such as cardiac cardiovascular renal, 

K st tuberculous, ebronic gastro intestinal, meta 
lie special sense, genitourinary — also new 
grow ths and impairments of the bones, joints, and 
skm 

To enumerate the specific types m each of the 
above mentioned groupings w ould require an clab 
oration not possible within the time limits of this 
paper However, the case of cardiac impairment 
will serve asa fair illustration of the point of view 
taken with respect to employment of the indi 
vidual with a major non correctable impairment 
Probably no class is more often refused cm 
ployment than that with valvular heart disease 
because, even in the incomplete physical appraisal 
that industry makes, the valvular murmur is at 
least a positive sign and one which the average 
examiner with average hearing, can detect In 
most instances applicants arc rejected without 
regard to the type, transmission, or position of the 
murmur and quite generally without due regard 
to the signs of decompensation Wc not infrc 
quenlly see the vngorous looking full blooded, 
well nourished individual, wUh a poor myocat 
dium and impending decompensation accepted 
for employment, while the ihm, poorly nourished 
individual with a distinct murmur at the apex 
systolic in time, but w ith a good my ocardium and 
no decompensation, is only too generally refused 
emplovraent 

It IS to be remembered that the phv sical exam 
iniuionof thepro«pccUve employee for economic 
and administrative reasons, interjects into mcdi 
cal understanding a new conception of the phys 
lal examimiion Primarily , the industry is in 
business for the purpose of producing a product 
or rendering a strv ice to be sold at a profit The 
™ element is only incidental and, while its 
public relations value, as well as its contribution 
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T iIE ph)Sicale^ammaHono! the prospecuae The Imng entitj that is imohed in tbs arga 
emploj ee is, unfortunatelj still lookeii upon ment is a definite one and establishes the man as 
D> manj cwcuti\es, as isell as bj certain of something apart and infinitelv above the ma 
the medical profession, as a means for maUng it dune The mapnt> of human beings in tie pur 
possible m their respective industries to obtain suit of life, libert> and happiness, can obtain 
labor that is going to be subject to the smallest necessarj remuneration onl> through v'orL, and 
amount of impaired production and absenteeism also the} haveacertainrighttoe^ct,asproceeds 
fo potential or active disease It would seem from this work., something beside food clothing, 
that there are still to be found doctors and laj and shelter There are manv of the good things 
people who talk and think loo per cent mech of the world which lie just bevond the absolute 
anisticallv \\ hen the emplov er anticipates going necessities, and whose attainment can come about 
out into the labor market, his state of mind with onlv through an increase in the character ertent, 
respect to his fellow beings who are going to con and refinement of the several phases of endeavor 
tribute the labor is just the same as though he Thus an avadable field hes at the door of all who 
went into the machine shop to purchase machine can and mil work 

equipment We often hear the statement that WTien a man goes to an industry for work he 
man is a machine In a sense this mav be true as generall} goes because he needs a job and hopes 
we think of his phjsical operation Keverthele<is, that some job needs hum regardless of his phj si 
in piiimng Che statement down to personahties, it cal qualifications Industrj daes not approach the 
IS seldom that w e find either evecuUv e or empio} ee prospective emplov ee with inducements of v arious 
read} to be classified with laches, punch presses, Linds, unless the indivadual has something worth 
or screw making machines The human bod> ma> while to sell The romancing formulator of the 
work mechanicall) and chemicall} according to Declaration of Independence stated that all men 
the several laws known regarding natural proc were created free and equal \'\e know that this 
esses But a human being taken out o! the is true only in a measure Unfortunatelv , envi 
commumty and put into an industry is not in (he ronment hereditv, poor food living habits, igno 
same category with the machine It is true that ranee, and disease have forced upon a certain 
many of the activities of maintenance and opera portion of our commumtv bodily impairments for 
tion of machines are duplicated in man vou can which, m the mam thev cannot be held respon 
Overhaul the human being and clean bini outside sible The sources of these impairments are no 
as well as inside He gets lubrication fuel and respecters of persons they inv ade all grades of 
water As a result, work is done His contribu society and ot course it is manifest that em 


tion to the product or service mav be computed ployraent in some form or other is necessarv for 
fairly definitely m terms of energy and con the majority of persons 4 part at least of the 


sumers may be charged for it But again 


obligation to provide employment belongs to m 


sist he IS not entireiv a machine — onlv in part are dusUy because of its immediate or remote re 


his activities machine like 
A lathe, a punch press or a screw making 


gjonsibility for the envaronmental conditions 
As medical science develops and becomes more 


machme undergoes condiuonmg similar to that e^act m diagnosis and evarmnation we find that 
which maintains the human operative The ma the phy sioilly perfect indivudual is fast becoming 
chines are cleaned, lubricated have a source of ararily A\e cangenerallv uncover some physical 
energy applied, and thus do work just as is the fault in evervone Thus it is that industry can 
case v\^th a human being The analogy runs as a never attain the place where it employs only the 
gtr ikin tT parallel throughout the entire story up perfect man or perfect woman It becomes a sell 
tn the°auesUon of replacement The machme evident fact that we must accept for employ ment 
of Itself replace parts, tvhile, m a measure, mdmduals mtl cettam impairments In the in 
IS replacement in the human being Neither dustrial irorld there are various grades of phisi 
*,es f planer or a stampmg machme no matter cal requirements and into these retminm*yid 
ho“lonn emplo>ed, evef otm the busmess uals tilth impairments can and should be fitted 

.p,.«..itd«.tl.C„tee.»»T.....l..S „ ciau»IC»c».rf,b.il«u™.lilW.IS«n™. Cb«*. Oe.l« .1 
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THE ORGANIZATION OE AN INDUSTRIAL MEDICAL DEPARTMENT 
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T he problem of organizing a meAcal depart 
ment in large industries, those of soo ot more 
employees, is much easier of solution than the 
prohlem presented by small industries that cannot 
support a full time medical man Because of this 
duosion of industrial medical ivork into two large 
classes it is impossible to co\er the subject of 
organization with Us many varying aspects m 
a short article such as this must necessarily be 
We must therefore deal m generalities and with the 
fundamentals only of industrial medical service 
Why should there be an orgamzed medical de 
partment in any industry? Ha\e not the general 
practitioners and the general surgeons contended 
that there is no such thing as industrial medicine 
and surgery ’ Have thev not argued, and are suU 
arguing, that they can do the work of the indus 
trial physician just as efficiently as he> That in 
dustrial surgery is traumatic surgery and any good 
general surgeon can do traumatic surgery? 

That anv good surgeon can do itaumaiic sur 
gery even industrial traumatic surgery we shall 
not deny but traumatic surgery consuiuies not 
more than one third of the work that an industnal 
surgeon is called upon to pcrlonn so upon whom 
can industry depend for the performance of the 
other two tWrds? Not upon the general practi 
tioncr who has had little or no crpcnence or 
training in the fisc other fundamentals of an 
industrial health service but upon the industnal 
physician who has had both training and evpe 
rience in the medical and non mcdica! require 
ments of his position Then again, of two men 
whose education and technical ability arc equal, 
IS not the one whose work is one third traumatic 
surgery better qualified to do it than tbeonewho 
sees onlv an occasional case? 

Before we can intelligently plan or organize 
anything we must know what ns object is to be 
what function it is to perform and what its pur 
pose IS. 

What la the object of an industrial medical 
department? Health service to the employee and 
under this broad term is included the care of the 
industrially injured WTiat function is it to per 
form? To supervise and care for the health of the 
employee W hat is its purpose* Humanitarian* 
Acs hv all meins should the humanuingtlemenl 
be Us guiding influence Utilitarian’ Acs in the 
sense of usefulness otherwise it cannot petfotm 
^»«sl»lb«lor»l^,Coolrr^^lt«CB■^»UII^«tKSurte^7 CUkatCoBi 


Its highest function of service Economic? A es, 
although this IS usually hard to demonstrate to 
the satisfaction of industry’s etecutives Phil 
anthropic? No' at least not m the present day 
sense of the word which conveys the idea of or 
ganized chanty Altruistic* Yesi It never should 
be actuated by sordid motives Paternalistic? 
Emphatically , no ' An industrial medical depart 
ment should never usurp the functions nor trans 
gress the prcrogatiies of the genera! practitioner 
It should never tend to naupenze but rather by 
education and friendly (fraternal) advice, assist 
the employee to help himself m all matters per 
taming to health 

When an industry has decided that there is a 
need for health service m its organization, the 
hrst and most important task, is to secure a capa 
ble physician to direct the work, to make a 
survey of the plant to ascertain its specific health 
hazards and its essential health needs, and then 
to submit a plan with recommendations for meet'' 
mg that particular industry’s health require 
ments to an executive who has general authority 
over the entire industry The work and plan of 
the medical department should never be ham 
pered by being placed directly or indirectly under 
the control of a layman vrho is the head of a de 
partment whose activities are actuated by purely 
metccnaty motives, it should thoroughly co 
operate with but never many way.besubservnent 
to the casualty or insurance department As the 
scope of a medical department s work is general 
and co-operative with all other departments m the 
organization the medical officer should be re 
sponsible only to an executive with general au 
thonty 

In choosing a physician to serve as medical 
director employers should exercise the same care 
as Used m selecting a man for any other impor 
tant techrucal position m their organization They 
should not assume that physicians, just because 
they are physicians are thereby qualified to 
organize or direct an industrial medical depart 
mem As the value of such a department depends 
pnmaniv upon the doctor s ability to inspire 
confidence he should be selected with more con 
sideratjon of his personality than of his profes 
sional competency but this aUo should be of the 
hghest order Adequate salary so rare m m 
dustnai medical departments, should be pawl in 
rewoftVc AmencuCoIkteolSurtcau OucMo 14 it I9>9. 
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to the mdustrj , is constantlj bcins more appre 
dated by executives, nevertheless the element of 
cost enters rather largclj into the organization of 
anj plan for phj Sical examination 
The pre cmploj ment phj sical examination, 
then, IS not a ho'-pital or diagnostic clmic survej 
Its final purpose is to determine whether an in 
dividual IS employable under the condition^ we 
have mentioned and to do «o with the least pos 
sible expenditure of time and cost 
Aside from the advantage of the rejection of 
hazardous persons or of placement according to 
physical abilities, the initial pre employment ex 
ammation has no other function than to provide 
an urge for the correction of impairments Once 
the industry is entered, if no further physical ap 
praisal is made, a real oppartunU\ along the lines 
of health conservation has been lost To justify 
from all angles the pre employ-ment examination, 
It should be coupled with physical survevs at 
certain times m the course of the emplov ment In 
dividuals with no discernible impairments should 
come under the schedule of the ycarlv health 
survev whereas those with maior or minor non 
correctable impairments should submit them 
selves for examination at intervals to be deter 
mined bv medical advice As a result of the 
physical findings, it should be a simple matter to 
demonstrate the need of a consultation with the 
individual s medical adviser 
In the light of our present understanding the 
care and correction of such impairments is not 
within the scope of the field of endeavor of the 
industry The medical talent may be capable 
Nexettheless, industry since it is not in the bust 
ness of practicing medicine, is not justified m 
adding to the cost of its product or service the 
cost of providing for adequate medical or surgical 
care of prospective emplov ees or emplov ecs with 
minor or major correctable or non correctable im 


pairments A\ith respect to the correebon of 
impairments the medical department should act 
In the capacity of a clearing hou«e of advice 
to capable and adequate medical and surgical 
sources In all instances in which advice given 
with reference to medical, surgical dental, or 
hospital care, opportumty for mulbple choice 
should be insisted upon 
As a pubhc relations activntv and as an eco 
nomte contribution, no greater good can be im 
agined thanindustrv s co-operation mattempbng 
the solution of the problem presented by the un 
fortunates who because of the major nature of 
their impairments and for no other reason, are 
refused emplovment Such institutions as the 
American Heart Association the National Tuber 
culocis A •vcmtion, the National Sa/etv Council, 
the American College of Surgeons and the Amer 
lean Afedical Association bav e made and are inaL 
ing splendid contributions in their endeavor to 
find this solution and thus far much has been 
lished Nevertheless, industry and these 

3 minded groups have a long way to go 
> in the education of their own medical 
personnel but m that of manaoement A sick 
man i» rareh considered an xs<et but a man who 
has been sick and recovered, even though wii 
hv sical residues who is co operative and who 
nows how to maintain health is oftentimes a 
more reliable loval, and appreciative employee 
than theindmdualwhohasntvetbeenill Aswe 
consider the monumental contributions to soaety, 
literature art science and musiC we are aston 
ished to find that in manv instances ihe\ have 
two made bi chroniemvahds and frequently the 
greatest contributions have been made djmg 
their periods of extreme discomfort or ev en serious 
illness Tlie phvsicallv imperfect individual de 
serves and must have real consideration when 
he <!eeks industrial opportunities 
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those problems There can be no doubt that such 
a difference exists and the claim of the ph>siciaii 
m industry to being a specialist is not based upon 
Vns possession of any pecuUat medical Lnowledgp 
but chieflj upon his knowledge of non medical 
things 

In common with all other ph> sicians he shoulQ 
possess a good education, honesty, tact and judg 
meat, a thorough training m the fundamentals of 
his profession, and a hospital service of not less 
than 2 years Along w ith these he should also have 
had several >eais of general practice in which he 
maintained a close connection with public health 
agencies and studied preventive medicine com 
munitj health problems, and acbvities or in heu of 
this a special course covering these subjects He 
must luve a general knowledge of industnal re 
lalions including emplojTnent methods, labor 
turnover, job analj’sis apprenticeship, pensions 
insurance rest periods absenteeism and welfare 
problems and a working knowledge of the work 
men s compensation law of his own state and of 
other States also if his industry is national in 
scope Other essential quaUhcations arc a ihor 
ougn knowledge of working conditions an<l their 
influence upon the healih of the worker, of occu 

f iational diseases accident prevention heating 
ighting ventilation, water supply, housing con 
ditions and community heaUn problems Thus 
wc find that the industnal phvsician combines 
with his medical knowledge and experience cer 
tarn other attributes peculiar to the 8 aniiar> 
engineer sa(ct> engineer emplovment manager 
and communitv health officer It is the lack of this 
knowledge which handicaps the new medical 
man coming into the industrial field it is the lack 
of this knowledge which makes it impossible for 
the general practitioner or general surgeon to do 
the industrial physician s job as effectively as he 
himself IS able to do it It im t every physician 
that can make a success of industrial medicine 
Ifany voung men enter it thinking it an easy wav 
to make a living but ihev soon drop out when they 
realize or are forced to realize that their unpre 
parcclnevs and lack of special knowledge of in 
dustnal problems makes it impossible for them 
to occupv anv other than a very minor po«iiion 
in the industrial medical field 

I am convinced that the successful industrial 
physician like a poet is born an<l not made lie 
must be endowed wath that certain pccubar attri 
bute mostly inherent and paniallv the result of 
environment, that we call pcrsonalitv A per 


sonality that attracts and one that invites and m 
spires confidence A personality based upon a 
true love and sympathy for his fellowmcn His 
attitude of friendliness toward the injured em 
ployee must be absolutely sincere and not as 
sumed He must be able to put himself in the 
place of the injured cmplovee and treat him as 
he, himself, would want to be treated He must 
be a man of large, sympathetic understanding 
capable of finding and reaching that pomt of 
contact which all persons possess no matter how 
hard boiled they appear, and which brings him 
into dose accord with the employee 
\ou say that all physicians should possess these 
quabties in order to attain success That is true, 
but the industrial physician should have them 
in the Mth degree 

WTien employing a physician for industrial 
work, first consider his personality , second, his 
education thud, his technical ability With two 
or more men whose education is equal, give the 
preference to the one possessing unusual person 
aim over the ones possessing unusual technical 
abilm Technique, through practice and ex 
pcnence may be acquired, but pcrsonalits is 
somelliing that must U bom m you, or at least 
develop with you from infancy It can rarely be 
acquired Of changed mhterlile 
What I hay e said about the qualifications of the 
industrial physician applies equally as well to the 
industnal nurse, with the ciception that her 
knowledge of the non medical subjects need not 
be as thorough Being \ vvoman she is naturally 
more sympathetic than a man which augments 
her innate gentleness 

Xdequate training lor the personnel of an in 
dustnal medical and nursing sen ice consists in 
obtaining a medical or nursing education of the 
highest tv pc of developing an unusual amount 
of techmeal ability of acquiring considerable 
knowledge of certain non medical subjects that 
are peculiar to industry and of pos-iecsing a per 
sonalitv that is the embodiment of sincere love 
for your fcUowman 

Tootganize an adequate medical department in 
anindustry firstcarefully select the mc<lical divcc 
tor who most pos-^cs cs the qualifications I have 
enumerated pay him a salary comparable with 
that of other men of like education and technical 
abihtv in the o^anization and allow him really 
to direct the activities of the department w iihout 
too much interference from the supcrvismc cx 
ecutivc * 
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f measure will depend upon the si2e of the 

no less than that of the chief counsel, <^ef en industry If treatment of mdustnal injunes was 
gineer, chief chemist or the chief of an> of the other the end of mdustnal medical service, standards 
teclmical departments The conservauon of the of personnel could be fixed with acadent fre 
machine power is considered good business man quency and sevent> rates as the basis to work 
agement and is supervised b> a high salaned upon Bu^ there are the other activities pre 
otticial Ihe conser\ation of the man power that viousI> mentioned, some of almost as great un 
runs the inachines should be of paramount im- portance, and the more of them the medical 
portance Air Alagnus W Alexander, managing department undertakes, the larger the personnel 
dirccto^ National Industrial Conference Board must be In an industry of 500 emplojees acorn 
sa\s The Management which follows the short plete health prograrn would require the full time 
sighted policy of empfojnng the medical man it service of an mdustnal physician and with the 
can obtain most cheaply is sure to get as much addition of a nurse 1,000 employees could le 
ability and professional skill as it is willing to pay efTicientiv supervised 

for and no more and it may even find that by Shall the personnel of the medical department 
such a policy it has done more harm than good be upon a full time or part time basis? This is a 
In industrial work second rale phy sicians are a question upon which there is a diversity of opin 
menace as great as or even greater than are ion A combination of a full time medical director 
second rate executives of any other ty^ie” with part time medical assistants offers a satis 

The medical department of an industry is, factory arrangement in plants of soffiaent site 
almost without exception, an index of the eco to warrant a complete medical health service 
nomic value the management places upon health This plan assures, at the same time, medical 
service rather than what the medical officer de service of a high quality and adequate admiius- 
sires It to be If better medical service is desired trative supervision Detached medical service as 
in industry it is not so mucli a problem of the in use in small industries is, with rare exceptions, 
ph\stiian m industry as it is of the educating of purely a surgical service Obviou&ly the employer 
the mj«ajewe«' to the value of such a service who desires a broader range of medical service 
Many large industries have already proved that to include physical examinations, etc must reg 
the more extensive the health service rendered ularlv employ a physician upon either a part or 
the better it pay s whole time basis depending upon the scope of ac 

A complete health service program for an in tivities desired 
dustnal medical department consists of The number of phjsiaans and nurses making 

1 The care of industrial injuries This is the up the personnel of an industrial medical dewrt 

primary function of all industrial medical de ment must vary with the size of the plant and the 
partments and is the only activity they have m scope of the medical activities desired by 
common m large and small plants management The quality and character of tbs 

2 The examination of applicants for employ personnel should never vary and should always 
ment or employees transferred withm the plant be of the highest type 

not for the purpose of rejection but as a means To speciahae in industrial medicine requwes a 
for selective placement knowledge of certain social economic and ad 

3 Preventive medicine as featured by the mmiitrative problems related to industry that are 
consideration of problems ot plant hygiene and not m the medical curriculum Alany phy sicians 
sanitation, including particular observation of think that industrial medicine and surgery is 
groups of workers exposed to specific hazards nothing more than traumatic surgery and con 

4 Frequent examination of workers known to st>ts entirelv of the treatment and care of mjunes 

be sub standard or in need of medical supervision and requires no speaal training or kno wledge 
nnd the uenodic examination of all other em other than that acquired by the general prac 
nlovees at least once a year titioner m obtaimng bs degree , 

. e The education of workers m matters per gery consUtutes only about one tbrd of mdust 

' 5 „ . jfh medical work m those industries that have a 

6 The guidance of workers in securing neces complete health service Jl, 

sa^ and competent medical service both diag m the smaller industries The difference ^ w «n 

sary comp ^ physician m general practice and an mdustna 

rfhe maM-ement mil rest the respoim ph^mn consists of the latwrs appremtion of 
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■Rbo imW ha\e tKe case under continuoua obser\a 
tion, It IS extremely dangerous to put a plaster 
cast on a broken limb m the first lew hours, espe 
ciaUj il the cast is not cut 
In the initial treatment of a fractured hmb 
for transportation, the Thomas «plint has plajed 
a role with nhich all modern surgeons are quite 
familiar Ilcfore the uar manj practitioners had 
no recollection of hanng <cen the Thomas splint 
and comparatuelj few excluding those who had 
studied in Lnerpool had seen one actuaU\ cm 
plowed in the treatment of a fracture of the lower 
limb The late Hugh Owen Thomas of Li\er 
pool, was a great benefactor of humanity A 
treatise ba'cd on his work has recently been writ 
ten by Sinclair 

As our knowledge of the Thomas splint is a by 
product of the late war we might \ ell turn to our 
Medical Department, U S Arm) for a further 
stud) of Transportation of the Injured Sut 
gcon now in industries who sersed in uauiing 
camps during the war ma> well apply their les 
sons in ‘ Training Regulations *’ on the litter, 
the ambulance the field Utter earner 

Purveys ha\c shown that transportation of 
injured employees is proxidcd by one or more of 
the folio? mg means (a) pnsale ambulance serx 
ice «iluated near the plant (b) taxicab, if the 
injury is not -crious enough to justify the use of 
an ambulance, (c) company automobile kept at 
the plant headquarters reads for cmergcncv scrv 
ICC (d) employees automobile which may be 
Mtuaied consenienlly near the scene of the acci 
dent and (e) street cars and busses The last 
named arc commonU used by ambulatory pa 
ticnts w ho return to the phy sicians for trealmcnl 
and redressings 

Arrangements haxe not been made for an 
eflicient prumpils responding transportation 
seriice in many industries Where vanous means 
of transport are dcj>endcd upon and where none 
of the vehicles arc under the control of the m 
dustry, deh\s are often encountered where 
promptness is most desired T his delay not only 
prevents prompt emergenev treatment v hich is 
often vitallv important to the welfare of the pa 
ticni but It also prolongs the pain and exposure 
w hich mav extend the i>eriod of ultimate recov er\ 

It IS a common practice in many industncs to 
authorize mediocre ircaimcnl near the scene of 
accident rather thin develop _afe aod ehcient 
transportation of the injured to a competent sur 
gical scrvacc which includes adequate faciUues 
for diagnosis and cliivicnt treatment 

Railways have found it practicable and ad- 
M-ab’e from legal, ‘urgical and ecotuumc sund 


points to transport injured cases, including frac- 
tures, to a central surgical service which may be 
made to provide efficient care 

Plant ambulance service may be provided in 
two ways one owned and operated bv the plant, 
or a so called public ambulance The value of the 
service depends on its availability , the time re 
quircd to reach the injured, and its cost W'e use 
plant owned and operated ambulances at some 
plants and public ambulances at others The 
public ambulance charge is based upon a flat trip 
rale or call At one of our plants where w e operate 
our own ambulance and have an average of 27 
calls per month, it costs S7 27 per call This in 
dudes a yearly depreciation charge on the am 
bulance of about five hundred dollars per vear 
At another plant where w e use a public ambuhnee 
the cost IS $3 go per call The average time for 
the plant ambulances to reach the injured is 4 
minutes and for the public ambulance it is 1 3 
minutes 

Table I shows cost of plant owned and operated 
ambulance for period of 3 years at the South 
Chicago plant of the Illinois Steel Company 


TABLE 1 — COST OP PLtNT OVVNLD 
AMBOLANCE 


Numlicr ol calU id 1 9 S 

lllinoiv Steel Co 317 

Ollier C/ompvmes zj 

< o t I1351 83 

Thu indules 8,40 00 deprccntion on ambulance 
\um(»erofcaIb m luir 

lllinn Meet Co 90 

Olher Companies 


thi mcturt«'49} oodcpiccialionoi 
Numtivrofcalbin 19 6 
Ilbnjiv '•teelCo 
Other Companies 


This mdudvs Sj 40 00 deprccntion 
\vcrage co t per call j j 
\t < atv Indnwv 
a\era"c cost per call 


public ambutance service shows 
$3 S° 


While transportation of injured frequently is 
thought of as consisting of the handling of the se 
vcrely injured patients, it may well be coneidered 
re cases of tnno' injuries In a large plant w Inch 
employs s 000 to 13,000 men a vehicle for bring 
ing the slightly injured cases to a dispensary or 
hospital where a surgeon will care for them has 
many advaniages In such plants the buildings 
arc generally caltcredover a large area extending 
re either ditccuon a mile or several miles, but fre 
quentlv so-called first aid stations are common 
It seems that the transportaUon of patients 
with minor injuries — such as foreign bodies in the 
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I N discussing the subject of transportation of 
the injured, one finds that there are a number 
of allied subjects to be considered sjnehro 
nouslj The preparation of the patient for Irans 
port is important The t> pe of transportation it 
self must \arj to suit the existing condibons In 
discussing the subject of the transportation of 
injured in industrial accidents we must first 
analyze the existing conditions and their eco 
nomic relationship, and then ne may ask the 
question, “Is there anj room for new thought to 
improxe the existing conditions or to introduce 
new methods to further aid the injured and to 
lessen the economic burden? ’ 

All surgeons agree that nothing m the wa> of 
first aid IS of more importance than the protec 
tion of the patient from infection and further m 
]ur> tvhile he is being transported to the hospital 
or other place of permanent treatment 
In this preparation the first essential is that 
the patient, whether he be transported ten blocks, 
ten miles, or one hundred miles be so fixed that 
he Will do himself no harm This appbes espe 
cially to patients with simple fractures for if im 
mobilization is not brought about m such a case 
much harm ma) be done 
It 15 a cardinal rule that etery broken limb 
should be lined up as nearly as possible m its 
normal axis and immobilized, this can almost 
alw a\ s be done There max not bo at hand a box 
or splint, to be sure but it requires small skill to 
extemporize something that will do the work If 
the fracture is below the knee, a good safe icm 
porary support can be made with an oxercoat 
blanket, bed quilt or pillow on the outside of 
which a board, walLmg cane, or umbrella may be 
fastened by bandages, handkerchiefs, or strips of 
any material at hand Owe of the xcry best and 
most comfortable temporarx «plints for fractures 
below the knee can be made w ith an ordinary 
pillow brought up around the sides of the hmb 
and snugly bandaged in position either with or 
without an outside board splint 
Fractures aboxe the knee can be immobilized 
with a folded blanket or quilt or bed bolster, oxer 
w hich a board or fence rail, from the waist line to 
below the foot, IS fastened at the waist line mthe 
crotch, just abox e the knee and ankle with band 
a^es, handkerchiefs, or strips of tom sheets or 
quilts Such material can be secured under 

iPres<ntedb«for»tbeCoafer«i««enTt»iini u« Surjery ClisicalCov 


nearly all circumstances The main thing to bear 
in mind is that under scarcely any conceivable 
circumstance is it justifiable to moxe such a 
patient until the fracture is comfortably immobi 
itzed Othenvise a simple fracture will almost 
certainly become a complicated and possibly evea 
a comminuted and a compounded fracture 
In railroad accidents particularlx , the fractures 
arc not alway s simple, but are often compound m 
all grades of sex eniy so that the less one does the 
better if the patient is to be put in the hands of a 
competent man m a few hours One should 
straighten out the limb, coaptate the fractured 
bones the best he can wi^out touching them and 
cover the wound with the cleanest and best ma 
tenal at band If one cannot get gauze one can 
get freshlv laundered soft Unen or cotton good# 
or ex en tow eU w ith w hieh to protect the wound 
from further infection while the patient is being 
carried to the place for permanent treatment It 
is ettremeh dangerous to attempt to clean com 
pound fractures under such circumstances Un 
questionably , the safest method is to applx first 
aid as described for the danger is nearly always 
immensely increased if an attempt is made to do 
anything more radical 

It IS rarely almost never, necessarx to use a 
tourniquet in crushing injuries It is infinitely 
belter to Jet them bleed a little The danger of 
hxmorrhage is not to be compared with that of 
applx mg a tourniquet and letting it rem^ m 
place for 2 to lo hours A surgical dressing should 
be applied snugly and nicely and the patient sent 
to the hospital or wherever he is going if he ean 
get there m a few hours 

Small lacerations and punctured wounda are 
dressed and untortunately frequenC/j the 
beats are not sent to the hospital It is a fashion 
able thing now for some “first aid” person simply 
to pour a little lodme into the wound or smear 
it on the wound and when that is done he believes 
that ail indications and necessities have 
amply met Preferably all such patients shoula oe 
sent lo a dispensary or hospital and treated b' a 
surgeon If a hmb has been fractured, it should w 
emphasized that first aid should consist in o 
application of a temporary splint and tiut e 
permanent dressing should not be applied un i 
the patient is treated at the hospital 
the rarest instances and in the hands of an expe 

EBVfllM Xtnencao CdleteolSu jeooi Clue go October J«-«5 
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;\lio lU Iia\ e the case under conbnuous observa 
tion, It IS extremely dangerous to put a plaster 
cast on a brol en limb in the first few hours, espe 
ciallj i£ the cast is not cut 

In the initial treatment of a fractured limb 
for transportation, the Thomas spbnt has plajed 
a rOle i\ith winch all modern surgeons are quite 
familiar Before the war manj praclitioneis bad 
no recollection of haxirg seen the Thomas splmt 
and comparatiicl) few excluding those who had 
studied in Liverpool had seen one actuallj em 
plojed in the treatment of a fracture of the lower 
lunb The late Hugh Owen Thomas, of Luer 
pool was a great benefactor of bumanitx A 
treatise ba'ed on bis w orh has recently been wnt 
ten b> Sinclair 

As our knowledge of the Thomas splint is a by 
roduct of the late w ar w e might w ell turn to our 
Icdical Department U S Arm) for a further 
stud) of Transportation of the Injured Sut 
geons now m industnes who served in training 
camps during the rar ma) well apply their les 
sons in “Training Regulations,' on the litter, 
the ambulance, the field litter carrier 
Sur\C)s have shown that lran«portaliOD of 
injured emplo)ees is provided b) one or more of 
the follow ing means fa) private ambulance serv 
ice situated near the plant (b) taxicab, if the 
injui) 18 col serious enough to justify the use o! 
an ambulance (cj compan) automobile, kept at 
the plant headquarters read) for emertenev serv 
ice (d) emplo>e«s automobile whi^ may be 
‘ituated conveniently near the scene of the acci 
dent, and (e) street cars and busses The last 
named are commonK used by ambulatory pa 
tiewts who return to thephysiaans for licatmcnt 
and redressings 

Arrangements have not been made for an 
effiaenl promptlv responding transporUiUon 
service in man) industries IVhere various means 
of transport are depended upon and where none 
of the vehicles are under the control of the m 
dustry dela.)s ate often encountered where 
promptness is rnost desired This delay not onl) 
prevents prompt emergency treatment which is 
often vitailv important to the welfare of the pa 
Uent but it also prolongs the pain and exposure 
which may extend the period of ultimate rccoverv 

It IS a common practice in many industries to 
authorize mediocre treatment near the scene of 
accident, rather than develop safe and efTiaent 
transportation of the injured to a competent sur 
gical service which includes adequate facilities 
lor diagnosis and efficient treatment 

Kailwa)s have found it practicable and ad 
rasable from legal, surgical and economic stand 


pomts to transport injured cases, including frac 
turcs, to a central surgical servuce which may be 
made to provide efficient care 

Plaot ambulance service may be provided m 
two ways one owned and operated by the plant, 
or a so called public ambulance The v alue of the 
service depends on its availability, the time re 
qmied to teach the injured, and its cost \Vc use 
plant owned and operated ambulances at some 
plants and public ambulances at others The 
public ambulance charge is based upon a flat trip 
rate or call At one of our plants where we operate 
our own ambulance and have an average of 27 
calls per month it costs S7 27 per call This in- 
cludes a yearly depreciation charge on the am- 
bulance of about five hundred dollars per year 
At another plant w here w e use a public ambulance 
the cost is $3 5 ° P^r call The average time for 
the pHnt ambulances to reach the injured is 4 
minutes and for the public ambulance it is 12 
minutes 

Table 1 show s cost of plant owned and operated 
ambulance for period of 3 years it the South 
Chicago plant of the Illinois Steel Company 

TVBLE I — COST OF I LANT OWTJED 
AMBlTLtNCE 
Number of calls in 19?$ 

Illinois Slcel Co 3*7 

Other Companies 13 

Cost $2351 83 

This includes $^40 00 depreciation on ambulance 
SuinVt of calls »tv 1917 

Illinois bteci Co 390 

Other Companies 14 

Cost 5 319 S3 

This includes $49, 00 depreciation on ambulsnue 
bumUerofcalKin 1936 

Illinois btecl Co 311 

Other Companies ,4 

if”* , 53373 86 

This inciuacs $>40 00 deprecntion on imbulance 
Averasc CO l tier call 3 j cars $ 37 

At Car> Iniujna a public ambulance «enice shows 
average cost per call 5^ 

While transportation of injured frequently is 
thought of as consisting of the handling of the ^ 
verely injured pauents it may well be considered 
in cases of minor injuries In a large plant which 
employs 5,cx» to 15,000 men, a vehicle for bring- 
ing the slightly injured cases to a dispensarv or 
hospital where a surgeon will care for them has 
many advantages In such plants the buildings 
arc generallv scattered ov er a large area extending 
m either direction a mile or several miles, but fre" 
quenlly so called first aid stations are common 
It seems that the transportation of patients 
with minor injuries — such as foreign bodies in the 
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e>e, abrasions, lacerations, infections — to a plant 
di'pensarj a surgeon m charge insures the 
patient belter service and the company less loss 
of time It also makes jMssible the securing of a 
complete record of the case w hich is often of great 
medico legal value 

CONCLUSIONS 

Patients with severe injuries should be trans 
ported to a dispensary or hospital where proper 
surgical treatment can be given Only the num 
mum treatment should be giv en before the patient 
IS transported Transportation of minor injurv 
cases to a dispensary or hospital and treatment 
by a surgeon are preferable to first aid treatments 
by first aid ’ persons throughout the plant 
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DISCUSSION 
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Department United Fnut Company New iorL 
Transportation of the severely injured on the plan 
tations of the United Fruit Company m the tropics 
presents somewhat different problem, from those m 
the United States 

There are practicaUy no transportation facilities 
other than those afforded bv the raifroad, except m 
the port towns where motor car ambulance, are 
available to convey the patients from the railroad 
terminals to the hospitals m which all the severe 
traumatic cases are treated 
First aid treatment is given where the accident 
occurs, by dispensers, farm supenntendents over 
seers timekeepers or g.-ing foremen to all of whom 
first aid appliances are made readilv accessible Rad 
road ambulance cars are immediatelv summoned to 
transport the injured to the hospital, or m cases of 
great emeigcncy the nearest Jocomotive is com 
mandeered to effect speedy transportation 
It IS interesting to note that the native laboring 
population does not suffer the same degree of shock 
from severe injuries that prevails among the labor 
mg population m this country , and moreov er they 
appear to be more resistant to ordinary wound in 
fectioos On the other hand owing to the wide 
spread prevalence of anamia as a result of blood and 
intestinal parasites constitutional infections and 
malnutrition convalescence is often delayed 
First aid measures preparatory to Iran portatioa 
of the more serious traumatic cases to the hospitals 
do not differ matenallv from those utiliaed elsewhere 
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T he science of medicine has become very 
complex Individual physiciansnoJoDgerare 
expected to cov er the w hole field Hence the 
increase in the number of specialists and the for 
mation of groups With this development has 
come industrial medicine, w hich though not a spe 
cialty is an adaptation of medical knowledge and 
practice to the needs of industry 
It may better be defined as the saence the 
theory , and the practice of medicine as applied to 
the prevention and alleviation ol sickness injurj 
andph) sical deterioration amongindustnal work- 
ers It mcludes not onlv the practice of mcdiane 
in all of its branches— diagno'is internal medi- 
cme surgery, orthopedics, etc— but preventive 
med'icme is weU The ph) simn m mdosuj is a 
health officer and a pracuuoner 

iFreseattd Mon the Coaf«r»ce 00 T .um»ac S<i geiy 


With this conception it is apparent that no in 
dinduv] doctor can cover the whole field m in 
dustiy any better than he can in geufa’ prartice 
Large and wealthy industrial establishments rec 
ogoize tins limitation and overcome it by provad 
mg for the services of specialists to supplement the 
normal functions of their medical departments 
Small estabbshments, on the other hand, are un 
to make such provision for the care of their 
employees because of the relativelv great expense 
There are then these two reasons for the forma 
tiono/groups to serve small industries (il mdus 
tn.1l medicme is too broad a field for the individual 
practitioner, and (?) adequate service is too ex 
pensive for the average small mdustry Therefore 
a sch^e has been devised for the furmshing of 
complete medical service for small industries at a 

ioftti*Aiiienc»n College ofSoriMii* Chicago October m- 8 «9i9 
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nominal pro rata cost and that scheme is, in a Even so slight an affair^as the time required for 
nrvime dressings is important The group must be situ 

Gvmpfvlcticc in industry may be discussed ated so as to offer the most expeditious service m 
from several standpoints those of the emplojer, this connecuon centrall> located so as to make it 
insurance earner emplojee andphjsiaan Asa qmckly available to the maximum number of em- 
phvsitian, I prefer to discuss it from the stand ^o>ees it serves If the number ^rrants in 
^mt of the emplojee for he is the beneficiary 0! any one plant, dressing stations may be provided 
the service, and its v alue is measured by the de where dressing can be done at a giv eri time daily 
eree to which he is benefited Any other measure Disabled paUents must be returned to u ork at 
fs ant to be fallacious Any other approach may the earliest possib e moment consistent with good 
be biased As measured by this standard, the treatment Mutilated patients must be treated 
aims of medicine in industry are with their ultimate disposal in mind here can 

I To assist the employee to obtain a kind of they best be placed upon their return and can 
work he is phvsicaHv, and possibly mentally, fit special treatment fit them for some class of work 
ted to do This requires physical examinations of other than that prior to accident’ 

employees and a knowledge of job requite Inspectwivs must be made regularly 


ments 

2 To so guide him and surround him u ilh safe 
guards that he may do his work without jeopardy 
to health and phvsical fitness This requires re 
examinations and inspections of working condi 
tions 

3 To so treat him for injury and sickness aris 


_ _ the fac 

tones served followed by conferences with those 
responsible and recommendations followed up 
Physical examinations and re examinations 
must be made at the group clinic or in the factory 
il provisions ate adequate, always with the 
thought in jmnd that employment must not be 
hazardous to either the one examined or bis fellow 


mg out of his work that he wiU lose the least workmen Nor must the fact be ignored that the 


possible time and ability 
In other words the purpose of medicine m m 
dustry is to assist the employee m maintaining 
and possibly impioving his productivity and 
earning power or wages Although productivity 
and earning power are much the same the em 


information the doctor gams through the exatni 
nation may be of v alue to the employ ec and prop 
eriy belongs to him Has he heart disease or is ho 
otherwise afflicted, the employer should know it 
The group should be prepared to make re 
searches into occupational diseases or occupation 


ployer IS interested in the former, the employee in al conditions m relation to disease and in limes of 
the latter Productsarewhattheemployerwants epidemic to institute appropriate measures 
wages arc the employee s demand A group organized to carry on the foregoing 

So while we as phy sicians are primarily inter program must be under the leadership of a phv si 
ested in the health and fitness of ihc workman, cian who has a broad knowledge of industry and 
both he and his employer are probably more di medicine The micumum of activity must com- 


reclly interested in profits and wages and t 
inclined to measure the value of the medical serv 
ice b> Its cfTecl upon those economic factors 
Aflei all the distinction is limal We may ap 
proach industry from the standpoint of healtl 


prise general and orthopedic surgery , industrial 
hygiene and plant service On the staff should be 
enough phy sicians proficient m these branches to 
do the work, the number depending upon the 

. ^ — -r . number of industries In the beginning it might 

the employer and emplojee from the standpoint be possible to combine general with orthopedic 
of profit and wages but the result is the same surgery and industrial hygiene with plant service 
Better health and working conditions contribute Assistance in the less active branches of roentgen 
to greater profits and higher wages Nevertheless ology, dermatology, the specialues of the eye 
the group that will serv c industry best must be in ear nose, and throat, dentistry , and the laboratory 
spipathy with the purpose of indusUy thov^h sciences can be obtained as needed from proper 
the matter of profit and wages need not dominate specialists allied to the group but not afliliated 
ils acuons The group must be so constituted and with it It is presupposed that these are suffi- 
oTgamzed that It can treat injuries with a mini ciently acquainted with industry to correlate 
mum of lost Umc and impairment offersuchad their work with that of the group Thedevelop 
vice to both emplos et and emplojee ta nill tend ment o! Its ptatttce vein determine the eepaniion 
to cut down losses of Umc and matcnal, and must of the group, just where special, sts shall be ab 
consider all medical problems Irom the elicct lie, sorbed bj it and how rapidlVthc acute stall shall 
may bat e upon conUnnous and ptofilaUe emploj be increased Those ari details that work them 

scRes out as the pracUce of the group grows 
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6 } e, abrasions, lacerations, infections — to a 
dispensary with a surgeon in charge instires the 
patient better ser\ace and the company less loss 
of time It also makes possible the securing of a 
complete record of the case which is often of great 
medico legal value 

CO^CLUSIO^S 

Patients v\ith severe injuries should be trans 
ported to a dispensary or hospital where proper 
surgical treatment can be given Only the mim- 
mum treatment should be given before the patient 
is transported Transportation of minor injury 
cases to a dispensary or hospital and treatment 
by a Surgeon are preferable to first aid treatments 
by first aid’ persons throughout the plant 
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Transportation of the severely injured on the plan 
tations of the United Fruit Company in the tropas 
presents somewhat different problems from those in 
the United States 

There are practically no transportation facJities 
other than those afforded bv the railroads enept in 
the port towns where motorcar ambulances aie 
available to convey the patients from the railroad 
terminal* to the hospitals m which all the severe 
traumatic cases are treated 

First aid treatment is given where the aciident 
occurs, by dispensers farm superintendents over 
seers, timekeepers or gang foremen to all of whom 
first aidappbances are made readily accessible Rail 
road ambulance cars ate immediateh summoned to 
transport the injured to the hospital or m cases of 
great emergency the nearest locomotive is com 
toaodeered to effect speedy transportation 
If IS interesting to note that lie native hbona" 
populatiOQ does cot suffer the ^ame degree of shock 
from severe injuries that prevails among the labor 
mg population in thi> countn and moreover they 
appear 10 be more resistant to ordinary wound in 
fectioDs On the other hand owing to the mde 
spread prevalence of ansemia as a result of blood and 
intestinal parasites constitutional infections and 
malnutrition convalescence often delaved 
First aid measures preparatory to transportation 
of tbe more serious traumatic cases to the oospita' 
do not differ materially from those utilized elsewhere 


GROUP MEDICAL SERVICI 
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T he science of medicine has become very 
complex Indivuduai pbvsicians no longer are 
expected to cover the whole field Hence the 
increase in the number of specialists and tbe for 
mafion of groups ^Dth this cfevelopmeut bos 
come industrial medicine which though not a spe 
ciity is an adaptation of medical knowledge and 
practice to the needs of industrv 

It mav better be defined as the science, the 
theorv , and the practice of medicme as applied to 
the prevention and alleviation of sickness injury 
and phy steal detenorauon among industrial work 
eis It mdudes not onlv the practice of medicine 
in all of Its branches — diagnosis, internal medi 
cine surgery orthopedics, etc— but preventive 
medicine as well Tbe phvsiaan in mdustiy is a 
health officer and a practitioner 

<Pre«>trdb.tor.tieC<iiiftfo«<»Tri<maucSuiger OiwwlC**. 
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With this conception it is apparent that no in 
dividual doctor cao cover the whole field id id 
dustiy any better than he can in general practice 
Large and wealthy mdustnal establishments rec 
pgmze this limitation and overcome it by provid 
mg for the services of specialists to supplement tbe 
normal functions of their medical departments 
Smali establishments on the other hand, are un 
able to make such provision for the care of their 
employ ees because of the relatively great evpen'se 
There are then these two reasons for the forma 
tionofgroups to serve small industries (i) indus 
trial mediane is too broad a field for the individual 
practitioner and (.) adequate service is too ct 
pensive for the average small industry Therefore 
ascheme has been devised for the furnishing of 
comjdete medical service for small industries at a 

sioftleABiene»JiCcX<*AefSiiflton5 CiJc« October f4-iS J9>»- 
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TRAUMATIC SURGERY IN THE CURRICULUM OF MEDICAL SCHOOLS 

IRVIV \BELL MD FACS Louisville Kentucky 


profe«OT oI 

T he science oi medicine andsuTeeij hassLo%^ 
far greater progress during the past third 
of a cent\iT> than at anj similar period in its 
historj To those of us nho ha\e been fortunate 
enough to ha\e obser\ed at first hand the de\el 
opments and attainments of the last 30 jears 
there has been unfolded a panorama of scientific 
accomplishment replete nith absorbing interest 
and stimulation for the student and pregnant with 
\ast possibilities in the recognition alleviation, 
and cure of human ailments 
Until the beginning of the present century sui 
ger) consisted largelj in the application of me 
characai principles to the solution of pathological 
problems without the knowledge and safeguards 
which ha\c since been esoKed while the acquisi 
tion of surgical knowledge followed chiefly along 
empirical lines Todaj the advance is chiefly 
along biochemical and biophjsical routes as re 
gards both diagnosis and treatment, physiological 
research affording the basis upon which such 
study 18 made The intensive tilling of the surgi 
cal field has resulted m the growth of many surgi 
cal specialties intensive study by the vanous 
specialty groups concentiated upon oigans and 
systems of organs has thrown a flood of scientiflc 
light upon many problems whose explanauon 
had remained heretofore eliisne The recent 
Itorld War presented many questions which 
pressed for solution, furnislung the impetus and 
material for study which eventually resulted m 
the elaboration of already established specialties 
and in the development of new ones as well As 
illustrative rvamples, neurologic surgery, iboi 
acic surgery , orthopedic surgery, and oroplastic 
surgery have been fostered and developed enor 
mously \\ ithm the last decade under auspices fur 
mshed by the recent war 
To attempt to enumerate the advance made by 
these particular groups would necessitate a re 
wnUng of the surgery of the ailments covered in 
their domain While alw ay s included m the course 
of general surgery in the curricula of mescal 
schools, as a result of their present day develop 
ment and importance they have attained the 
dignity of departments or sub departments in 
the surgical section 

Today the operation of the armies of industry, 
with their unprecedented development and ever 
incitasing expansion, presents medical and surgi 

'Pre««nirfbcf««lieCoiiferaic»oaTt»unuoe Surgery CLmcUCboi 


cal problems, which, while many of them are com 
monly found m the field of general surgery , fre 
quently show characteristics peculiar to the m- 
dustn m which they occur In industrial centers 
the demand for the solution of these problems 
has resulted m the development of still another 
surgical specialty, and such specialists are con 
cerned with the correlation of the vanous phases 
of industrial acUvntics wnth day medical thought 
and care and as w ell w ith the prevention of acci- 
dents and the proper care and treatment of vic- 
tims of accident The economic aspect of the 
entire problem is seen at a glance upon referring 
to the report of the National Safety Council, from 
which some of the following are excerpts 
Non fatal injuries m industry every year — 
3,250000 Deaths yearly caused by industrial 
accidents— 24,000 Deaths during :g28 caused by 
automobiles — 27,500 WTuIe no nation wide data 
on non fatal motor vehicle injuries are available, 
representative states have reported about 35 
non fatal injuries of some seriousness for each 
fatality On the basis of this conserv ativ e figure 
there were appronmately 950,000 such injuries 
in 1928 Total fataliUes from accidents in the 
United States during 1928 — 96,000, constituting 
approximately 6 per cent of all deaths The dea^ 
rate in males from accident is 112 3 per roo.ooo, 
being exceeded only by that of heart disease, 
which claims 187 2 per 100,000 Employees of 
industry incurring partial disability every year- 
ns 000 Employees of industry incurring total 
permanent disability every year — 1,150 

EsUmaled annual cost of industrial accidents— 
$1,000 000,000 Of the industrial accidents api- 
proximately 250000 are infected cases, the in 
fection entailing an extra annual compensation 
cost of $104,227,500 with approximately 450,000 
weeks of disability 

The average increased cost of infected ov er non 
infected cases is 416 01 per cent and the average 
increase m the disability period is ifU weeks 

Many agencies, as evidenced by today’s pro 
gram, are uniting their efforts to the end that 
the injured receive appropriate care and compen- 
sauon The Araencan College of Surgeons is 
acuvely taking part through its sectional meet 
mgs at which some phases of traumatic surgery 
are mscussed, through its program of hospital 
standardization m which special attention is 

WofUtf AmenciaConegeofSurteons Chic^® Octoberi^lS 1419 
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Hospital connections are miperati\e All acti\e 
members of the group should be on a hospital 
staff and acti\e in their %arious departments, as 
i\eU as actJie in the ino\ement to better hos 
pitals 

A word of i%arning should be offered ^\^uIe a 
group of this character is essentially a professional 
orgamzation it has an intimate contact with the 
world of busmess and commerce, a contact that 
must ne\ er be allowed to influence its ethical 010- 
ti\ es It must ne\ er permit itself to become com 
merciahzed No matter what its po*:ition m the 
bu«mess world might be a professional group of 
this nature is essentiallj medical and it must con 
duct itself as ethical ph^ cicians are CTpected to 
behave The first consideration must alwajs be 
the w elfare of the patient There Dius.t be no soli 
citation of business connections, nor mil that be 
necessary, for satisfactorj cervnce will cause a 
sufficientlj rapid eTpansion And m all other re 
spects the group must conform with the code of 
ethics 

It does not occur to me that finance and fees can 
appropriate!) be discussed in this connection The 
financial arrangements must be worked out by 
each group moividuall) and if the group con* 
forms with the code of ethics, the question of fees 
IS already answered 

In conclusion, group medical semce for small 
industries isessentiall) group practice adapted to 
tie needs of mdustrv It is group medicine and 
mdustnal inedicme combined Large factories 
provide their own servnce so the group automat 
icall) finds Itself serving small est^!i«hmenls Its 
purpose IS to safeguard the health and life of the 
mdustnal worker, and it does so through the fol- 
lowing funcUons 

I PL«*T SEBVICE 

1 \ isits to plant di'pensanes or first aid rooms 

2 Saiutar) inspections 

3 Health instruction 

4 Ph) sical examinations etc 

This plant semce is enureh within tie plants 
If a factory is too small to jusufv a dispensarv and 
mdividual attention the semce is rendered m the 
group chmc 


n CLINIC SERVICE 

1 Treatment of injunes and occupational dis 
eases occurring m small plants which have no dis 
pensanes 

•’ Special examinations for the purpose of ren 
dermg opimons as to di 3 gno«is, cause, and dis- 
abdit) of cases in dispute 

j Treatment of private patients (\ group 
may practice general and special mediane as it 
deitires ) 

III HOSPITAL SERVICE 

f Surgical and orthopedic care of serious m 
juries, mcluding reconstructive therapeutics 

3 ifedical treatment of serious occupational 
diseases 

, Care of pnv ate patients 

4 Hospital betterment (AU of the active staff 
should occupy positions in one or more general 
hospitals, anJ assist in their betterment ) 

IV CONSULTATION SERVICE 

1 Surveys of plants to determme their medical 
and allied requirements 

2 Recommendations submitted m detail 

3 Assistance in orgsniring plant jnedical de 
parlments 

4 Supervision of plant medical department 
The organization may consist of the following 

1 The <li,€C‘ing committee, or direcwr T^s 
committee or individual is responsible for the 
management of the affairs of the group 

2 Theacuve«taff This mav be compo«d of 
(i) a plant ph) sician fs) a general surgeon (3) an 
orthopedic surgeon, and (4) an mtermst who nav 
be also the industrial hvgiemst 

3 The auxibary staff This is composed of (i) 
professional assistants in clinic hospitals and 
plants and (-) plant nurses, attendants and 

4 Allied speciahsts This compnses the follow 
mg speciahsts whose services are supplied on re 
quest (r) oculist ( ) roentgenologist, (3) derma 
tologist dentist and (5) laboratorv man etc 

c Chmc staff This includes the assistants teat 

are necessarv for the ■^rvice m the central chmc 
and carrying on the affairs of the group 
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TRAUMATIC SURGERY IN THE CURRICULUM OF MEDICAL SCHOOLS* 
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T he science of medicine andsurgerv hasshown cal problems, which, wble man> of them are com 
far greater progress during the past third monly found in the field of general surger>, fre- 
of a century than at anv similar period in its quently ihon characteristics peculiar to the m 
history To those of us ivho have been fortunate dustry in which they occur In industrial centers 

enough to have observed at first hand the devel the demand for the solution of these problems 

opment:. and attainments of the last 30 years has resulted in the development of still another 
there has been unfolded a panorama of scientific surgical specialty, and such specialists are con 
accomplishment replete with absorbing interest cemed with the correlation of the \anous phases 
and surfUilaUoQ for the student and pregnant with of industrial activities with day medical thought 
vast possibihties in the recognition alleviation, and care and as well with the prevention of acci- 
and cure of human ailments dents and the proper care and treatment of vie 

Until the beginning of the present century sur tims of accident The economic aspect of the 

gery consisted largely m the application of me enure problem is seen at a glance upon referring 

chanical principles to the soluUon. of pathological to the report of the National Safely Council, from 
problems without the knowledge and safeguards which some of the following are excerpts 
whichbavesincebeenevolved while the acquisi Non fatal injuries m industry every year— 
tion of surgical knowledge followed chiefly along 3,250000 Deaths yearly caused by industrial 
empirical lines Today the advance is chiefly accidents— 24,000 Deaths during 1928 caused by 
along biochemical and biophy sical routes as re automobiles— 27,500 WTule no nation wide data 

gardsboth diagnosis and treatment, physiological on non fatal motor vehicle injuries arc available, 
research affording the ba«is upon which such representative states have reported about 35 
study ismade The intensive tilling of the surgi non fatal injuries of some seriousness for each 
cal field has resulted in tlw grovrth of many surgi fatality On the basis of this conserv ativ e figure 
cal specialties mteruive study by the various there were approximately 950,000 such injuries 
specialty groups concentrated upon organs and in 1928 Total fatalities from accidents m the 
systems ol organs has thrown a flood of scientific Umied States during 1928—96 000, constituting 
hght upon many problems whose explanauon approximately 6 per cent of all deaths The death 
had remained heretofore elusive The recent rate in males from accident is 112 3 pet 100,000, 
llorld War presented many questions which being exceeded only by that of heart disease, 
pressed for solution, furnishing the impetus and which claims 187 2 per 100,000 Employees of 
r'atenal for study which eventually resulted in industry incurring partial disability every year — 
the elaboration of already established specialties 115,000 Employees of industry incurring total 
and in the development of new ones as well As permanent disability every year — 1,150 
illustrative examples, neurologic surgery, thor Estimated annual cost of industrial accidents — 

acic surgery, orthopedic surgery, and oroplastic $1,000,000000 Of the industrial accidents ap 
surgery have been fostered and developed enor proximately 250,000 are infected cases the in 
‘thin the last decade under auspices fur fection entailing an extra annual compensation 
rushed by therecentwai cost of $104,227,500 with approximately 450,000 

, attempt to enumerate the advance made by weeks of disability 

tfie« parti^ar groups would necessitate a re Theaverageincreased cost of infected overnon 
y *'***5 °l the surgery of the ailments covered m infected cases is 416 01 per cent and the average 
neirdomam While always included in the course increase in the disability period is 17V# weeks 
surgery in the curricula of medii^ Many agencies as evidenced by todays pro 
mpn? ^ gram, are uniUng their efforts to the end that 

importance they have attained the the injured receive appropnate care and compen- 
thp 1 or sub departmente in sation The American College of Surgeons is 

^ acUvely taking part ihiougb its sectionll meet 

witK operauonof the armies of industry, mgs at which some phases of traumaUc surgery 

inwp-,«nl ^precedented development and ever are discussed, through its program of hospital 
» ^Tansion, presents medical and surgi standardization in wbidi special attention is 

oeo ed u weileCoaferenceoaTr uantic Sutjery OuKal Caogecu of (he Araencao CoUe«e of Surgeons Chiesgo October Ju-iS iftig 
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no^ being gnen to the equipment of hospitals 
with material for the most appro\ed treatment 
of the injured, through its department of Cliracal 
Research m collecting and analj sing all a\ailable 
data concerned nith the best methods, of treat 
ment m traumatic surgcri and through its 
Board on Traumatic Surgcij, which, bv means 
of sur\e5S has acquired accurate data and 
knowledge upon which to formulate and ducct 
intelhgent studj It is apparent that the prob- 
lems encountered bj all of the agencies concerned 
are in large measure educational, this being par 
ticularl) true of the medical profession m fur- 
nishing competent men for traumatic surger> 
Real progress in the care of the injured can come 
onlj when the latter is administered bj medical 
men who understand and are interested in the 
scientific pnnciples underl^ ing it 
Medical education has seen man> changes m 
the last oO jeirs conforming to the rapid et 
pansion of medical knowledge while medical and 
surgical practice has been scjeDUficaH> adopted 
to meet changing conditions and indications 
The present status and number of industrial and 
other accidents, the tremendous human and 
economic loss and irastage the^ entail and the 
knowledge that there is decided room for im 
pro\ement in their care and treatment justify 
and demand that the teaching of traumatic sur- 
gery recei\e adequate attention The medical 
school curriculum is at present already filled to 
ONerflowing the tendency to eliminate dupb 
cation, to reduce the number of hours of didac 
tic teaching of facts readily accessible in textbook 
form and to gu e more time to bedside instruc 
tion gnes promise of better balanced training 
with con^quent better preparation for meeting 
the actual contingencies of practice The pnn 
ciples of surgery must of nece«sit\ be acquired 
by the student as a basis upon which the super 
structure of clinical studi is to be added It 
would seem practicable for the department of 
surgery so to correlate the teaching of the surgery 
of trauma that its particular needs mav be ein- 
phasued without the undue addition of further 
hours to the curriculum 
IlEmoirhagc and shock, burns sepsis asepsis 
and antisepsis, chest and abdominal injuries can 
be entered general surgen brain spinal cord, 
and nerve injuries by neurologic su^ery, frac 
tures reconstruction and rehabilitation and 
phvsiotherapt by orthopedic surgerx without 
addmc' to the number of hours assigned them 
The eluadaUon of underlying pnnciples the 
demonstrauon of newer and tme saving treat 
ments the appbcaUon of procedures destmed to 


accelerate restoration of function can be properlj 
stressed in a way to sustain instrucUveK the 
interest of the student in the surgery of trauma 
The hospital emergency wards and the out 
patient department, especially if the chneal de 
partment of the school has an acodent semcc 
can be made most interesting and instructive, 
preferably by a teacher who is engaged in some 
phase of mdustnal work Such a teacher can 
also discuss the medicolegal aspects, compenra 
lion law and insurance features pertaining (o 
such cases since an understanding of these com 
bined with a correct ethical equipment, is es'en 
tial to one who practices traumatic surgery To 
impart thisinformation to him whileyetastudent 
forestalls any but wilful deviations from profes- 
sional Standards when he subsequently enters a 
legal and business atmosphere where medical 
bills, scbedule losses, and compensation awarda 
are discussed constantly The fifth or hospital 
year is now required by many schools and the 
majonly of the graduates of those not requmns 
It take adv antage of intemeships when available 
If a list of hospitals which maintain desirable and 
well organized emergency services were brought 
to the attention of the graduates it would pemut 
such students as are mterested m the surgery of 
trauma to apply for mtcrneship therein 
At the present tune a few schools are 
special instruction of limited extent undtr the 
heading of traumatic surgery , being as a rule con 
ducted by some member of the general surgical 
or orthopedic staff interested in such work Ons 
graduate school offers a short course under the 
same heading \\ ith a wider appreciation of the 
importance and possibilities of tiaumte '^ur 
gery mcreasmg facilities for both undergraduate 
and graduate training are being provided Sur 
xevs from time to time in the field of pracuce 
indicate the needs to be met by changes altera 
tions or additions to the medical school curricula 
Twoyearsago the result of a survey of arclativeh 
large group of physicians was p esented to the 
Association of ^mencan Medical Colleges show 
mg their practice to be divided appoximately as 
follows 50 per cent office patients 35 per cent 
home patients and 15 per cent hospital patients, 
indicating the character of instruction to be im 
parted properly to equip the graduate in medi 
cine to fulnll the wants of the commumlv he is 
to serse In a paper read before the American 
College of Surgeons last vear m the symposiurn 
on traumauc sujgery Dr Irvnng Cutter gave 
the results of an inquiry directed to i coo gran 
uates of Illinois medical schools excluding those 
engaged strictly in the pracuce of medicine or a 
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medical specialty, showing that from 4 per cent 
to 20 per cent of their practice fell within the 
category of surgery of trauma The report of 
the Committee on Fractures and as well a study 
of the litigation centenng around and upon the 
results of tlie treatment of fractures afford con 
\nncmg proof of the need for a more thorough 
teadung o! their management and care if greater 
efficiency is to be attained The report of the 
Board on Traumatic Surgery reieals the magni 
tude of the problem m its various ramifications, 
from which emerges quite clearly the indication 
for more efficient undergraduate and graduate 


courses in the surgery of trauma, the importance 
of which justifies the demand that it be fully met 
The method by which this indication will be 
covered must need* be worked out by the surgi 
cal departments of the medical schools m those 
m which the various phases of traumatic surgery 
arc covered in more than one department, a clo«e 
correlation of these courses with the definite 
purpose of giving efficient instruction should be 
sought In others, where possible all phases of 
traumatic surgery should begrouped in one course, 
furmshing the ideal means of giving the subject 
the emphasis its importance justifies 


SOME RECORDS CONCERNING TRAUMATISM AND MALARIA IN 
CENTRAL AMERICA' 


II C CLARK M D Tanjuu 
Dir«((«r Coigts M«n>oti>l L*Wai«ry 


V ISITORS to the Isthmu* of Panama during 
the construction period of the Panama 
Canal frequently sought information con 
ceining the leading causes of death and most of 
them were greatlv surprised to learn that yellow 
fever plague, and benben, were not among the 
leading causes of illness and death It was less 
difficult to control these diseases than others, but 
the tragic part they played in the tropics before 
this period is still uppermost in the minds of 
many vi«jtors 

I have arranged , in T able I , the s atious diseases 
commonly inquired about by visitors These 
represent the causes of death determined at 


For comparison with this record I have ar 
ranged fable II to show the leading causes of 
death in the order of their inadence 
Autopsies were performed on 70 to go per cent 
of the bodies that passed through the Hoard of 
Health Laboratory each month so that I believe 
these autopsy records furnish a fair inde^ of the 
relative mcidente of the causes of death in the 
Canal Zone It is thus shown that the chief 
causes of death were due to pneumonia and 
tuberculosis Malaria is the only disease, com 
moniy listed as a tropical disease, that ranks 
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TABLE III — FIELD SURVEYS FOE UALARIA 


Tela (Honduras) 
Truxillo (Honduras) 
Chitiqui (Panama) 
Costa Rica 
Columbia 
Guatemala 
f i gu r ante (Panama) 
Preston (Cuba) 
Banes (Cuba) 


igaS 1927 19 6 
18 6 24 3 23 9 


o 34 9 9 S 

IS a *13 *10 

37 6 40 I 

22 9 21 9 27 I 

24 2 34 8 

H 3 33 9 


among the first five causes of death m this senes 
of ca'es, >et the combined forms of external 
violence exceeded the death rate of malana It 
IS not surprising that the construction period of 
the Panama Cana! should reveal man) deaths 
due to violence The fall m the number of deaths 
due to traumatism has not been as great during 
the penod of operation and mamtenancc as one 
might thmi. because the automobile, the air- 
plane, and shop madimerj are taking their toll 
Mortalit) rates do not necessanlj reflect the 
incidence of diseases of the greatest economic 
importance as can be shown in the case of malana 
It has been mv dut> in recent jears to conduct 
rather ertensive survevs for malana m the labor 
camps of a large agncultuial organiaation operal 
mg along the mainland and m certain islands of 
the Caribbean Sea These survejs were made on 
all the men, women, and children found in the 
labor camps at the time of my viait A micro- 
scopic exaimnation of a blood film from each 
uidlivzdual was done Ihe method u>>ed was the 
thick drop-film stained and laked in an aqueous 
solution of Gunsa’s stam Table III shows the 
results of these surveys 

The island of Haiti shows about the same rate 
as the mainland, while Jamaica, in its worst foci, 
usuallv showed arate of about isperccnt The«e 
races of lugh tolerance for the disease seldom seek 
treatment in a dispensary or hospital jet the 
‘labor efficiencj ' is lowered to an important 
d-^gree Table IV shows the hsmoglobin es 
timations conducted (Tallquist scale emplojed ) 
This sho'n-s that a large proportion of the 
laborers scale from 60 to 70 per cent m tiieir 
hemoglobin estimations Their abihlj to do 
manual labor in a consecutive daily manner is 
pretty well reflected bj these same figures 
Malaria, malnutrition and intestinal parasites 
all parUcipate m ptoducmg these results, but m 
mj opunon malana outranks the other factors 


TABLE rv — TLBMOGLOBIL ESTHUTIONj 
0\ 5,501 PEOPLE 

ladjTiduaU inth bcmoglobia inde of <1 


30 per cent 013 

40 per cent 0 67 

50 per cent 29 

60 per cent iS 3 

70 per cent 41 j 

So per cent 29 i 

9opercent 7* 

100 per cent 0 09 


It IS difficult to impress even on tie local 
medical profession, how much malana remains 
untreated m the field and how manj mdividuak 
there are who can canj the infection with little or 
no acute symptoms In order to get some figures 
on this Subject, I checked the held survejs m 
three large coastal pjam areas against the hospital 
cases under treatment on the dajs I collected 
blood films from the field There were is6 labor 
camps m these three areas whn-h had under 
treatment for malana in the hospitals just 26 
cases M> survey covered onlv S4 of these labor 
camps There n ere 555 individuals found positive 
for the parasites of malana m these 24 camps and 
1^7 of ^em w ere as heavilj parasitized as the 76 
hospital cases on the day 01 their admission for 
treatment The individual resistance is great in 
these races with a high tolerance to the di'easmbut 
malana takes its toll to some extent m each m 
fected mdividual The course ol traumatic sur 
gerj ao <3 obstetrics is frequentlv modified hj an 
associated attack of malana The doc or must 
coDStantlj keep m mmd this disease as n ell as 
postoperative infection since man> of our po«t 
operative temperature nses are due to miiiria- 
In spite of the tragic part plajed in our past his- 
toij by epidemics of jellow fever and plague, I 
feel sure that malaria hai. been and la at prc'eat 
the great economic problem of the tropical coastal 
plains The successful development of permanent 
industnes in the coastal plams of our tropics must 
he paralleled with constant effort in the controJ 
of malaria 
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INSPIRATION AND IDEALS OF THE BOVRD ON TRAUMATIC SURGERY^ 

FR\NKLL\ H MARTIN MD CincACO 


I \\ AS very proud of the meetmg this morning, 
beginning riith the reading of the Minimum 
Standard for Traumatic Surgerj The ad- 
dress of Dr Slobe showed him to he an adminis 
trator as well as a surgeon Dr Schram ga\e us 
theiundamentalsinhis Di \\ vlson, the head 
of themarv elous medical department of the \meri 
can Telephone and Telegraph Companj, is a 
practical man m industrial medicine and surgery, 
as IS Dr Cheney , director of a most efficient 
medical department m a large industry Aimout 
and Company It was interestmg to hear the 
address of Dr Selby on medical service m small 
industries, that of Dr George G Davn»ontrans 
portaUon of the mjured, and that of Dr Herbert 
Clarh, a scientist who has been trained in trau 
matic surgery with the discussion of his old chief, 
Dt DecVi on the problems of transportation of 
injured workers on the fruit plantations 
In the discussion bv Dr ^bell of traumatic sur 
gery in the curricula of medical schools, I e^ 
pected to hear more emphasis placed upon the 
importance of administratis e and otganuinc ahil 
ity as essential qualifications for successful m 
dustrial surgeons In time meical schools will 
segregate then classes and determine not only 
those who have administrative minds but those 
7»ho have medical and surgical minds m order to 
qualify them as industrial surgeons 
In 1910 a man with vision started this move 
men! lor the better care of the injured '\s a rail 
road surgeon and chairman of the Medical and 
Surgical Section of the American Railway Asso 
ciation, he addressed that society saving Uial the 
best ^rvice was not always being given to pa 
tients because they were not always sent to proper 
hospitals He explained the standardualion of 
hospitals by the American College of Surgeons 
and the requirements relative to the care of 
patients The enthusiastic response of the rail 
way surgeons led to the drafting of a resolution 
which recommended to the American Railway 
Assoaation That whenever possible only hos- 
pitals rated as Class \ bv the American College 
of Surgeons be recognized and when railroads 
have thtir own hospitals, that such institutions 
not already so classified be brought to such stand 
ard A commitlce oi surgeons told the story o! 
hospital standardization presented the resolu 
lion and asked that it be adopted whereupon the 
Ttesenied before tie CoBfBeocf on Tl»umiUcSg |efy OmiolCn 


Amencan Railway Association, on November 16, 
1921, approved the action of its surgeons, and 
adopted the resolution as presented This meant 
that instructions were sent to 14,000 surgeons of 
whom less than 4,000 were members of the Atoeri 
can College of Surgeons WTiat was the result? 
It was found that the average days’ stay per 
patient was reduced from 14 0 to ii 9 days, or a 
saving of 3 7 days The beginning of this move- 
ment IS due to the efforts of our old friend Dr 
Daniel Z Dunott, of Baltimore, whose untimely 
death we so much regret 

After a time when standardization of hospitals 
became better knovm and Dr Dunott became the 
head of the medical department of one of the big 
lodemniiy companies, he came to us one day and 
said "Why don’t you do for industrial surRery 
what you did for hospitals?” If there is anything 
to be done that will improve surgery and hos 
pital> and the treatment of cases, we are willing 
to do It 

Three years ago a Board on Traumatic Surgery 
was organized This Board was appointed after 
2 years investigation of the subject, and so we 
are here today to discuss matters pertaining to 
mdusirial surgety Some of the leaders in this 
specialty have talked to you this morning iii an 
effort to convey the fact that if you are going to 
do industrial surgery you must have something 
besides a knowledge of surgery The bead of an 
industrial surgical and medical organization not 
only must have the education of a physician but 
also must have administrative and organizmg 
ability He most have also a high moral and 
ethical standing — be able to meet the crook and 
turn him down 

One reason w c are discussing this subject now 
IS that for many years our state credentials com 
imttecs rejected applicants for Tcllowship in the 
Colkge because such applicants were contract 
surgeons working on a salary There might have 
bwn good reason for that action at one time and 
there may he good reason for it now, but at least 
we investigate the application If the contract 
surgeon divides fees with indemmty adjusters or 
wi^ poorly equipped hospitals or makes other 
““^'orable financial arrangements, he is the 
« * should not be accepted Since this 

Bwd has been organized we have discnminated, 
tbasmtied contract surgeon who is on the square, 
rtMofUeAmeneiaCoIIeseofSurcwM Ctucieo October ,4-18 jeJO 
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^ho IS a competent surgeon and who aa ad 
ministrator m a great industrial organization 
should be accepted for Fellowship in the College 
For three jears, industrial and labor orgamza 
zat!onsand ladeninitj companies have supported 
this movement for the better care of the injured 
The program is accepted b^ those who are \itall> 
interested m the man in industrj It isaccepted by 
theprofession and by thisgreatorgamzation which 
IS taking Tvebope the leadership in this wort 


Advisorj committees have been appointed m 
eveiy state to help us select the type ol men vrhe 
know medicine and surgery and who are m 
posibon to administer and organize medical de 
partmeots There are man) names on our list 
at the present time Of the thirty thousand men 
who practice surgery m the United States a large 
percentage of them at least 50 per cent will in 
time help to care for the injured and sick em 
ployees of industry 


SUMMARY OF SUR^'E\S MADE BY THE BO\RD ON TRAUMATIC 
SURGERY* 

L\\ WTLLUMSON, 'ID Chicago 


T he initial report of the Board on Traumatic 
Surgery to the Board of Regents of the Amer 
lean College of Surgeons was presented in 
such a form as to leav e no doubt thii there exists 
a distinct economic as well as a scientific problem 
m the care of the injured in which surgeons could 
be of great assistance in improving conditions in 
this special field of surgery 
In order to secure direct information relative to 
prevailing methods for the care of accidents ui in- 
dustry and the results of treatment, survevs have 
been conducted in large industrial centers of the 
United States 

To one familiar with the subject, the summaries 
of these studies may seem eletaenlarv although 
the reports hav e a definite purpose The juforma 
Uon contained therein is fundamental and worthv 
of exposition in order to supply basic material for 
a constructive program m traumatic surgery 
OHGVinZVIICIN AND ADiaXISTRATlON 
Speaal attention has been given to a studv of 
orc'amzation and administration of the medical 
service m industrial plants, insurance company 
medical departments and hospitals 

There are manv large compames m which the 
medical service is centralized and successfully 
operated under the supervision of a chief medic^ 
officer with full admimstrativ e responsibilitv This 
plan of orgamzation is recommended 

In contrast to this plan there are manv Indus 
tries which disregard the importance of medical 
supervision b\ placmg the medical service ^ub 
sement to and under the direction of another de 
partment of the company directed by non medical 

officials ailu£ilCiiiiffeioilieAinen«aCo-«?ofSurieon5 Cluaeo OetflW 


This plan is fundamentally unsound and should 
he condemned as it delays the development of a 
complete medical service 

Large industries often assign the administration 
of the compensation and medical department to 
the claim division The legal aspect predominates 
and the accident case is regarded essential' . a- a 
claim imposed by compensation law, while the 
medical "^rvice extends no farther than the em 
ploy ment of a pby sician to treat the injury 

U e emphasize the importance of the closest eo 
operation ^tween the medical claim personnel 
saletv , and emplovinent departments but are un 
able to justifv the administration of the medical 
service bv a department m which the deci*’on of 
medical questions and the appointment of sur 
geons are entrusted entirely to the judgment of 
non medical officials 

plants which do not have medical departments 
ate practically w ithout medical supervision Thev 
depeud upon the use of a first aid service and a 
neighborhood physician to treat accidents Tie 
insurance company is often en'irely relied upon 
to provide treatment and arrange settlement of 
cases Organization and scope of service are 
therebv reduced to the simplest terms — suffic^t 
only to meet the requirements ol the Jaw The 
result of minitaum equipment and service is 
maximum absenteeism due to illness and injury 

In the selecuon of a phvsician professional 
qualifications are not always regarded as an im 
portant major requirement Too often the pnv si 
nan IS selected on the basis of (i) location in tne 
vicuuty of the mdustry {2) agreement on fees lor 
pro/es-'iODal service (3) personal acquaintance or 
i^tiocship between the physician and the com 


Confe 
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pany official, (4^ recommendation oi vlve insurance 
companj carrying the risk, and (s) local reputa 
tion as an mduslnal surgeon 
Ph>sicians are emplo>cd iu\l lime orly in large 
industries which maintain an cstensiie medical 
and surgical service The most common arrange 
mentis the employment o( a physician on call, to 
-who'e office most accident cases ate sent lor treat- 
ment These pbjsicians seldom have an oOiaal 
conrection with, the industry and in no way are 
lUowed the le'ponsibdiiy for directing the acci- 
dent and health activnttes of the plant In rcahlj 
the doctor is often engaged on a temporary status 
and may be relieved of his position with the com 
pany atanv time particularly so if he is employed 
on a fee basis or if there is a change in indemnity 
earners Thus, under these conditions the tela 
tion«h]p between the phv «ician and the industry 
IS not clo<=c enough for the most efficient service 
The tesponsibility for the health and acc)d^nt 
service of an industry should be faed upon the 
physician who may then be held responsible for 
endre«afu 

To raise the standard of mdusltul medicine and 
surgery there must be an improvement m the en 
vironment of the physician, particularly the phv 
sicisu who maintains an office in the district, m 
order that the field mav be amply supplied with 
well qoahfied practitioners Tlus means fi) a 
solution of the economic problems with which he 
now contends, (a) the administration of medical 
matters by medically trained persons (y) a 
closer working relationship between physician 
and industry 

ADJITNCT llEDtCVl SERVICES IN IVDUsm 

Adjunct medical services in industry are sup 
plied by hospitals, mediLal departments of in 
surance companies and pnvate offices of phvsi 
Clans which admit a vast number of indu.'trial 
accident cases for treatment 

Instead of ‘ Industrial Hospitals designed 
equipped, and organized e&pcciallv to serve groups 
of plants in the same localities practically all the 
general hospitals admit industrial accident ca<ies 
for treatment This wide distribution rather 
than centralization of cases accounts for the wide 
diversity in standards of service and vatialimi in 
charges made therefor 

Some hospitals which operate active dqxirt 
ments in traumatic surgery are well equipped and 
provide adequate service many others are m need 
of better faedmes and organization in order that 
they may do their part in returning the great toll 
of injured to industry in the shortest posable tune 
and with Uie least amount of pernian'>nt Usability 


Betaose of the important position occupied by 
hospitals in the treatment of the more severe in 
jviiies, aod. oa account of the wide variation m 
service there is> an urgent need for raising the 
standards of these departments Special attention 
should, be directed to organization personnel, 
eauipment, and diagnostic, and therapeutic facilt 
ties The approval of a complete unit of service 
clearly defined would serve as a guarantee to in- 
dustry that the department is giving the best 
treatment that modern medicine afiords 
Indemnity rompames hav e become acliv e agen- 
cies m providing medical setvace to industry by 
tbe estabbshment of thejr own medical depart 
ments There is a trend toward an increase in the 
number of insurance chnics and in the number 
of patients treated therein 
The indemnity companies’ reasons for operat 
mg medical departments are 

t Eccnouty Installation of 1 centralized med 
ical department is said to lower medical expense 
and compensation by reduang lemporary total 
disabibiy thus allowing the employee to return 
to work with a minimal loss of time 

2 Belter (cttirol ej ca^es Patients may be con- 
centrated to a large extent m the insurance medi 
cal department under the immediate direction of 
tbe tompanvs physician who is fimiliar with 
compensation practice and in a position to reduce 
the number of cories’ed cases anJ delayed settle 
meats 

3 Setlhment of clams The settlement of 
claims IS made more readily through frequent 
contacts with the claimant in the insurance medi 
cal department 

4 3 usi’<'js assets The medical department is 
an excellent business asset as it mv anally creates 
a favorable impression upon the prospecuve buy er 
of insurance and upon the policy holder 

rhjs cwrs in industry are engaged principally 
m the treatment of injured employees Even to 
day numerous industries have not eatendcJ the 
work of the physician beyond the requirements of 
the Compensation Law The delayed develop 
ment of a complete heafth and accident service is 
due l3r;^ly to the failure of the medical profession 
to acqume active leadership in the promouon of 
this important specialty Physicians have failed 
to determine a complete unit of service and have 
It accepted by the employer as an essential part of 
his business 

CONCLUSION 

■nut itere IS jet much to be done Is shown bv 
the/act that illness causes from five to twenty five 
tunes more loss of time than accidents and that 
only a comparatively ftwplants to date have gone 
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further than to care for accidents Reliable author 
ities state that industriil hazards cut ten per 
cent from the span of hfe and that the remedy is 
neither impractical not out of reach >> The remedi 
IS the emplojment of specially trained medicid 
service that would provide health education cor 
rection of ph\ sical defects, proper placement of 

'LouisI DubliD ilf ropoJ aiL el„ urjnce Q>n.p.n, 


employees m jobs agreeable to their physical ca 
paciUes, a more rigid control of the predi posmi 
factors of occupational diseases and the penodr 
cal examination of employees 
Let us carry on an active program not only 
lor raising the standard for the care of the injured 
but also for giving special attention to a health 
mventonurn m industry a, ivell as in hospitals 


VALUE OF IIEDICAI DEPARTMENT TO INDUSTRY AND ITS NEEDS' 
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RailS his beeS'^mis^H eapilal and labor 

health and well heiro of irs omoling the A feature of our relief department work and 

time The same is tnie of oi^^ which has assumed great importance is the 

tSroadivsm™ ’ ‘ .dod t“g!eal stiff maintained for the 


Much of our work has been humanitarian in 
character, intended to foster the sense of lovaltv 
and increase the attractiveness of the occupation 
by providing safeguards against misfortune 
The first important agency lor carrying on 
work of this kind was the establishment of our 
Voluntary Relief Department m i8S6 The 
primary purpose of the relief department is to 
provide a means whereby our employees can by 
payment of small sums monthly secure for them 
selves and their families cash benefits payable m 
the event of death sickness or accident The 
railroad bears the entire cost of operating the 
department so that the contributions made by 
the employees are available, without any deduc 
tiQos whatever, for the sole purpo e of paymg 
benefits and allow ances The protection afforded 
our employ ees in this way w is made available at a 
time when no other insurance agenaes were m 
existence to provide it at reasonable rates 

At the end of 1928 the relief department showed 
a membership of nearly 185 000 and it had 
distributed over $4,800000 m benefits during 
the year Smee its establishment in 1886 over 
$101,000,000 has been paid in benefits and al 
lowances while the railroad has contributed over 
$18,000,000 toward carrying on the work of the 
department 

These provisions for sick and mjured employees 
and designated beneficianes in the event of their 
death are actuated by truly humane and benev 


'presented btfore the Cuafemia 00 Trumacu Surttry Ouual Conens* of the Ameneu CcIIece of S n 


benefit of our employ ees 
This department has under its supervision and 
scattered through all parts of the railroad system 
118 physicians and surgeons who devote their 
entire time to employees requiring treatment 
These men constantly strive to keep the minds 
and bodies of our employ ees in the best possible 
condition \\e seek, through rigid physical and 
mental examinations, to prevent men liable to 
sudden incapacities from entering our service and 
thus to avert possible trouble, to keep an accurate 
check, through periodical examinations of the 
men actively engaged in the operation of trams 
and to see, by reqiunng compliance with proper 
standards that the eyes and ears of railroad men 
are always on the alert 
Our full time physicians are stationed at im 
portant centers along the railroad and connected 
with each office is a dispensary where employees 
may secure free treatment for both accident and 
sickness Emergency supplies are available for 
immediate use at strategic points and fully 
equipped first aid cabinets have been placed in 
many locations At other points, such as yards, 
shops, and transfers a complete first aid room 
IS m operation 

First aid boxes are carried m baggage cars and 
cabin cars and are av ailable at other points where 
any number of men are employed Employees in 
tram service, in shops m yards, and m our 
maintenance of way department including fore 
i, receive first aid mstnictions to enable them 
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to act promptl> and properly in cases of cmer 
gency 

These demonstrations are of a practical nature, 
the emploj ees being trained to apply splints, place 
a person on a stretcher, appl> bandages, stop 
hsmorrhage and treat shock Thej also arc 
trained in the art of aiding respiration b^ arti 
ficial methods These instructions are given by 
the physicians of our medical department 
Uncompromising cleanliness in Pennsylvania 
dming cars is obtained through inspections by our 
physicians of all food and kitchens, and m addi 
tion all dining car employees are subjected to a 
thorough physical e'ramination each month 
In addition to our regular medical force, ne 
retain the services of a staff of outstandmg 
specialists in practically every disease and every 
branch of surgery A\e also retain eye spiecialists 
to whom any employee is free to go for etamina 
tion, treatment, surgical work, or prescription lor 
glasses 

Another impotunt nork in connection w itb the 
operation of the relief department is the re 
habiiitation service Every report of disability 
occurring among our employees is carefully 
checked up and, if necessary, the patient is placed 
in the charge of a specnlist for us opinion and 
if deemed advisable for treatment 
What n e try to do, in every case in n hich there 
IS any sray to eflect it, » to cure the man as soon 
as nossible and get him back to his old position 
ana full earning power If it is not possible to 
return him to ms former occupation, it is the 
function of the rehabilitation bureau to find a 
suitable position for the man, so that he can ^am 
be self supporting 

The World War drew the attention of all to the 
necessity of redaimmg disabled veterans for suit- 
able occupations upon return to avilian life 
I igures compiled at that time indicated that 
casualties were greater in industry than in war 
It w as not until after the war period that any par 
titular attention was directed toward the solution 
of this important problem 
We believe that the rennsylvaiua Railroad was 
a pioneer m this great humamtanan work, and 
the service rendered by this branch of our serv 
ice in placing our disabled workers m gaini^ 


occupations has done much toward relieving dis 
ttessmg conditions 

In addition to the physicians under the super 
vision of the relief department, there are ap 
provimately 700 company surgeons, stationed 
in all important towns on the railroad system 
These physicians give attention to accident cases 
when called upon m an emergency 
This complete medical and surgical force, w hich 
necessarily involves a large eicpenditure, clearly 
indicates our desire to render efficient medical 
service to our cmplovees 
It is quite evident to our management that the 
physiaan has found a permanent place m our 
business bfe Communities are more and more 
coming to realize the value of improved sanitary 
standards and health conditions and are spend 
mg large amounts to secure them Our phy sicians 
can and do carry these ideas into the minds of our 
employees, who themselves frequently form a 
large part of the population of the towns located 
along our lines, so that our workers willingly 
assist m the maintenance of sanitary homes, 
streets, and public places, and m the safeguarding 
against the inevitable hazards 
We behev e that the medical work which w e are 
mamtaining in our industry has demonstrated its 
economic value, the full extent of which cannot 
of course, be measured merely by dollars and 
cents We feel that our medical department is 
rendering an essential service m helping to build 
up a high physical standard among our workers 
As busmes:, grows more complex and intense, 
the physician in industry will necessarily become 
a more valuable assistant in the management of 
our railroad 

Our railroads have, especially since federal 
control, made marked advances in service to the 
public, and these results m a large measure have 
been aixompUshed by a realization on the pail of 
the radroads that one of the most important 
factors m the conduct of business is the human 
TelaUoQship AVe, therefore, feel that the result 
which has been obtained 15 due largely to the care 
that has been giv en our employ ees, v. hen disabled 
through sickness or accident, by the men m the 
medical service of the railroad who are members 
of your great profession 
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I T Is thought in connection nith this paper 00 entitled to full value for the monej it pajs in 
industrial medical tiorlv that the best results wages This cannot be accomphshed if the em 
will develop if the statements contained in plojee isphjsicall> defective at the time he enters 
It are largeh confined to, and based on definite the organization 

practical experiences For this reason the follow The present speaker recenllj witnessed the 
ing statements are based on the work of the Brook- examination of a group of laborers About 50 per 
l\n Edi'on Companv s medical bureau which is ccntwererejectedforcauscswhichwouldsenously 
now m its eighth j ear of operation and they are impair their activity on the job, and which ^uld 
intended to suggest the value of these activnties perhaps be a fruitful source of accidents The e 
to indu-trv rejected applicants could not possiblv have pro- 

The medical activnties of this company ma\ be duced more than one half the quantitv of worl 
divided into three groups namely theexamination which might be expected from the others 
of new cmplovces the maintenance of the health As regards the second group 
of existing emp'oyees and the care of accident namely the maintenance of the health of the 

cases employee perhaps the largest part of the phv 51 

\\ ith regard to the first mentioned activUv the cian s tune under this bead is given to voluntary 
examination of applicants this might now be said requests on the part of the employees for 
to be an almost absolute necessUv to mdustnal and minor treatments These treatments a 
concerns In the first place it seems to be an ei- almost entirely of a type that theemplovee woui 
aiu™. ^ >{ It TTuri^ nftt made convemeat for mm to 


concerns in me lusi piuti; iv seems iv we ca- v* » vh'' -r--. , . 

ceedin^y unwise procedure to allow an cmplovce neglect if it were not made convemeat tor mm 
to do work for which he Is phv sicallv unfitted receive them 

It IS of course the medical bureau s responsibil- The advantage to the company of me« t e 
itv to make the decision as to whether the em ments is that in numerous minor ’ 


plovee IS suitable for a particular vacancy or not which orinaniy time ofi would be 
In modern organizations the phv sician is or should ploy ees are enabled toremain at wwk an 


In modern organizations tne pnv sician isorsnouio pioyees aic ciiamcu iw icuiam -v 
be nrovnded with an analysis of the various posi Unue to devote their time to the job aim , . 

tions This 10b analysis defines the work and the out interruption Those employees ^ . 

conditions under wbch it is performed and pro ordinarily slow down and 'r,.- 

V ides the basis on w hich the phy siaan may make cause of a temporarily painful condition, 
this judgment relieved by treatment and quicUy return to ineir 

One of the important uses of the physical ex usual effecUveness c„~.rvnsorv 

aminauonofapphcantsistheopportumtv itgives In an efficient orga^ation the 


aminaUonofapplicantsisUieopportumtv ilgives in an cmtwiu 

for adjusting them to the right work Most con employees work verv closely jt 

rprns ran and do emplov individuals with minor bureau and arc usually ven gia 


cerns can and do employ individuals with minor bureau and arc usually verv ° 

defects but thev keep m close touch with them all quesUons concermoo ‘•’e P ' Kitr^vu which 

to L that the condition is not exaggerated The of employees It is the '"'^^ical bumau^w^hmn 

procedure that no concern can afford to adopt is should decide ^ group of indi 

the wholesale employment of decidedly defecUve on the job home No other g p^^^^ ^ 
individuals This undesirable condition is pre \iduals m the company can p pe y 


%entedbj the phj.icaleammauon of applicants that ahetetbese 

T -ircTfs industries disburse much money in the Increasing evidence inmcat 


Lapre mdustnes disburse much money in the Increasing ...st the em 

tfiv sick pav insurance and death benefits opportunities for medical adv than 

S the eIS™ Compan, tbe^ pa, plJCk takes a E-f »» 

mentT amount to appconmatel, a qnailer of a nonfd otheptase be the case Mh m 


1 Otherwise oe me msc wv.. - 

mihoVdoiimV'anno'all, fl perm'med the, P") 

micht easilj reach tvace that amomt hot instead the fa"* Uep the emploj ee 

Se, ate lim.ted through the ph, steal etamt otgamt^on B 

Uons from anoinei .rii* w><«CoC«.oiSu chtc^o octot*r,4-.a .»>»- 

•Presented tlir Coofwence 
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of It must be pro\ided b> the emplojec’s ovin 
famil> phvsician 

If the medical bureau succeeds m stimulating 
the emplo> ee to look after his health, it has accom 
phshed its mam purpose Thousands of patients 
a jear present IhemselNes m a medical bureau 
hke that of the Brookljn Edison Compan> in 
which the physicians insist that the employee 
take treatment from his family physician, treat 
ment uhich would othcraiae be neglected by the 
employee 

Another important factor in maintaining the 
employees health is the supervision on the part 
of the physicians of the nurses’ visits to sick cm 
ployees and the eramimtion of these emplovecs 
on return from sickness In connection with this 
work, the company’s best interests are repre 
sented by the exercise of a fine disaiminatmg 
judgment on the part of the physicians 
Employees must not be permitted to sham 
illness, nor to extend absences after a cure has 
been effected Also employees letutnvng after an 
illness should not be pefmitted to commence 
work if, in the opinion of the physician a further 
absence seems to be necessarv The supervision 
of these conditions by a physician, and the oxer 
CISC of justice and firmness by him m dealing w ith 
them, 15 of much importance to the companv 
Unless this kind of judgment is exercised jhe 
sick payroll IS likely to increase enormousK 
In connection with the treatment of sick em 
ployees by the family phvsician the companv s 
medical bureau can be of great assistance Since 
It IS in contact wnth the employee all the time it 
usually has an excellent medical history it can 
place at the physician’s disposal In addition it 
can furnish \.rays biological analysis and rc 
ports of V arious kinds w hich from time to time it 
mav have been instrumental in securing 
Since it pays the emplovee during sickness it 
can bring to bear the moral support on the cm 
ployee in the matter of treatment which the 
family physician and the company s phvsicians 
deem wise in the case In genera! where these 
facilities exist very close co-operation results, to 
the great advantage of all the individuals con 
cemed In practice the emplovee very much ap 
preciates the service he has received and the 
activities become a means of enhancing his good 
will toward his company 
If the employ ee is satisfied he w ill ask the com 
pany sphj sicians about procedures for ^starovl^ 
what hospital to use what physicians can do a 
particular piece of work where he can buy certain 
surgical apparatus It might be inteicsUng to 
note that in the medical bureau of the Brooklyn 


Edison Company , where it is thought that fine 
reHtion^ips have been established, the total 
number of medical contacts between the physi 
cians and employees have reached a total of 
sexenty five thousand a year, the number of em- 
^Q\ees being approxJtnately ten thousand 

Ihe third main group of activities consists of 
accident treatments and related work In many 
concerns accident cases absorb much money , by 
the absenceof employ ees and disability compensa 
tion Therefore, any improvement that can be 
introduced both in the way of prevention and in 
the treatment of accidents is of great benefit to 
industry 

It is a good start to insist that everv accident 
of every t^ind, no matter how small, be reported 
to the medical bureau Also it is not too much to 
ask that every employee so reported receive treat 
ment from the phv sicians of the company Only 
by such rules can the supervising phy sicians be 
held responsible for preventing the development 
of serious conditions 

If there were any question as to the value of 
systematic industrial medical activities the work 
conducted in connection with accidents alone 
would remove such a question IVhen an accident 
occurs It IS a great reassurance to feel that the 
condition of the emplovee was known before the 
accident took place and that only ns much com 
pensaiion can be claimed by him as is justified by 
his injury 

Experience has show n that sometimes a medical 
buieau wiU pay its expenses by what it can sav e a 
concern in its accident activities alone Until 
reccntlv it was almost a rule for an injured cm 
ployee partially to lose the function of an injured 

C art In a concern which has an effective medical 
urcau with facilities for giving massage and 
sunilar treatments, loss of functionhas practically 
disappeared, and with its disappearance many 
tbousawda ol doWai^ a, year have been saved 
Accident cases frequently involve the attend 
ance of a physician at court Attendance at 
court IS an expensive undertaking, both for the 
phvsician in regular practice and for the com 
pany which employs him occasionalK for this 
work Besides as a rule he will not have had per 
son-il contact with the accident involved or the 
employee concerned 

It IS very advantageous to have a physician 
regularly employed who cm do this work If 
xwedv^l woiV. IS properly organized, with sufTi 
skilled medical talent, the company s 
physicians can usually arrange their time and 
tneir services so that court work can be readily 
undertaken In the Brooklyn EdisonCompanv , we 
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I T IS thoiicht in connection w ith this piper on 
mciustnal medical work lint theliest results 
will de\c!op if the siatemcnls contamcfl m 
It arc lirpcK tonfmtd to ind Lised on delinite 
practical experiences I or tins rvison the follow 
in" statements arc lja« rl on the work, of the lirook 
l\n 1 di'On Companx s mc<Iic'il Imreau which i:> 
now in itsci"hlh \car of operation and thc\ are 
intended to su^jitest the xilut of these aclixities 
to industrx 

The medical aclix ilics of this cominnv mav I)e 
divided into threegroup' namelx theexamination 
of new cmploxcca the maintenance of the health 
of cxisimg emp'ovees and the care of accuimt 
eases 

W Ith regard to the lir«t meniionc«l aciiMtv the 
examination of applicants this might now lie said 
to he an almost absolute ncccssilx to industrial 
concerns In the first place it seems to be an ex 
ceedmgl) unwise procedure to allow an cmploxce 
to do work for which he is phssicalK unfitted 
It IS of course the mediLal bureau s responsibil 
it\ to make the decbion as to whether the em 
pfoxec IS suitable for ^ particular xacancx or not 
In modern orgamzaiions the ph\ su lan is or should 
be proxadud w iih an analx sis of the various posi 
tions This job anaU s s defines the work an«l the 
conditions under which it is performed and pro 
xades the basis on w hich the phx sician maj make 
this judgment 

One of the important uses of the physical ex 
amination of applicants is the opportumtx it gives 
for adjusting them to the right work Most con 
cerns can and do emploj indivaduals with minor 
defects but thev keep in close touch with them 
to see that the condition is not exaggerated The 
procedure that no concern can ailord to adopt is 
the wholesale emploxinent of decidedly defeeUxe 
indmduals This undesirable condition is pre 
X cn ted by the ph> sicat examination of applicants 
Large industries disburse much mono in the 
wax of sick pa} insurance and death benefits 
In the Brookhn Edison Companx these pax 
ments amount to approximate!) a quarter of a 
milbon dollars annuall) If permitted thex 
mieht easily reach twice that amount but instead 
the") are limited through the phxsical exami 
nations given to applicants for emploxinent 
LooUp"lat the quesUon of medical exammt 
tions from another standpoint the company is 
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entitled to full xxilue for the money it pavs m 
wages This cannot be accomphshed if the em 
ploxec IS ph) sicall) defectix e at the time he eaten 
the organuation 

The present speaker recentlx witnessed tie 
examination of a group of laborers About 50 per 
cent were rejected forcauses which would senously 
impair their actmt) on the job, and which would 
perhaps be a fruitful source of accidents The«e 
rejected applicants could not possiblx have pro- 
duced more than one half the quantitx of wort 
which might be expected from the others 

As regards the second group of activities 
namclx the maintenance of the health of the 
emploxec perhaps the largest part of the ph)-! 
Clan s time under this head is given to xoliintarv 
requests on the part of the emploj ees for advice 
and miner treatments The«e treatments a e 
almost entirelv of a tvTie that the emplovee vrouid 
neglect if it were not made convement for him to 
receive them 

The advantage to the company of the«e treat 
ments is that m numerous minor conditions, lor 
which Ofdinanly time off would be taken, em 
ploy CCS are enabled to remam at work and to coo 
Unue to dev ote their time to the job alrnost vntli 
out interruption Tho'e emplovees who wouia 
ordinanh slow dovni and become inefficient be 
cause of a temporanJv painful condition, are ones 
relieved b\ treatment and quickly return to their 
usual effectix enes» 

In an efficient organization the sujvem^rv 
emploxees work xerx closeh with the medicai 
bureau and are usualK verv glad to refer to 1 
all questions concerning the phvsical condiuon 
of employees It is the medical bureau wh^cn 
should decide whether the emplovee shall reni^ 
on the job or go home N 0 other group of mm 
xiduals in the company can properly make a 
decision of this nature 

Increasing exndence indicates that where th 
opportuniUes for medical advace exist the em 
ploVee lakes a great deal more treatment than 
would otherwise be the case both in c 
panx s medical bureau and also at the f^^nd 
Se family phxMaan This vs of course the oth 
lecUxe of most companies to keep the empiov 
m the best of health The organisation is usuaUv 
willing to permit its own phx sicia^ to do Ptehm 

along tin, Ime but aUo Inals ihit much 
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WHAT BUSINESS EXPECTS OT THE JSEDICAL PROTESSION' 

JWIES S KE''rPER CmcACO 

Prnidcet LombctmeniVvtiulCuualtrCotnpuj' 


I N an article which recentl> appeared in the 
Nex I ori Stale Journal of Medicine, Dr 
V. inslow , of New Haien, called attention lo a 
famous Chinese proverb, which goes something as 
follows “The high grade doctor serves the na 
tion, the middle grade doctor serves the indivtd 
tn1 and the low grade doctor merely treats ph>s 
ical ailments The doctor who not only considers 
his patient as a whole individual rather than a 
mere mass of sjmptoms but also considers the 
entire life of the individual in relation to his occu 
paiion and his home and the societ> m which he 
lives, is indeed the one who serv es the nation and 
who serves mankind ’ In the reference I shall 
make to the medical profession I shall have m 
mind and I hope >ou vtiH have in mind, that the 
great majority of its members classif) under the 
Chinese proverb as high grade doctors 
Except as applied to life insurance the interest 
of insurance compames in co operative work with 
the medical profession came with the enactment 
of workmen s compensation legislation m the >ear 
iqiiandthevearsimmediatel> succeeding True, 
the casualt) compames had medical departments 
m connection w iih their health and accident busi 
ness but b> and large these departments were 
maintained not so much for the benefit of the 
injured person as for the protection of the com 
paruesagainstpossible fraudulent claims I regret 
to say, too, that in some cases medical depart 
ments were used more largely to defeat claims 
than to jusUf> them 

Durmg the early days of compensation legisla 
tion there was a disposition on the part of some 
insurance companies to view the paj-menl of com 
pensation claims in much the same manner as they 
had previously viewed the payment of indemm 
ties under health and accident contracts and em 
ployers liability policies With, the advent of 
compensation, however came a largely increased 
interest on the part of the employer in the han 
dling of payments lo his uijured men That com 
bmed with the forward looking, humamtanan 
viewpoint of many of the insurance compames, 
brought about m a comparatively few years a 
complete revolution m the insurance attitude 
toward the whole question of the cate and com 
pensation of injured men 
I well recall that m the early days of oui own 
company, we were taken to task by an insurance 

PrMealedbercietieCMfcJtiiMcioTrtgmiUeSurtWT OiacalCaipi 


e-cecuUve of the old school who, m all sincerity, 
predicted for us a disastrous future if we con 
tinued our policy of immediate recognition of inju 
nes to workmen and proper compensation to, and 
rehabilita ti on of, injured men as a just charge 
against the cost of operation of any business 
I recall, too, that our attitude toward the med 
ical profession also was cnticircd and I think in 
good faith It seemed to us that if the spirit of the 
conipc**sation act was to be carried out properly it 
could be done only through the closest possible 
CO operation and the utmost effort toward mutual 
understanding between the employer and his in 
surance earner, the employ ee, and the doctor So 
we took the doctors into our confidence and gave 
them practically carle blanche all along the line It 
was rather unusual for an insurance company to 
say to a doctor that it would leave Us interests 
entirely in his hands and yet that is exactly what 
we did and it is with no little pleasure and grattfl 
cation that I am able to say to y ou today that our 
confidence was not misplaced 
Business expects much of the medical profes 
sion and properly so Admittedly there is a 
great deal that could be criticized m the way of 
inadequate and unskilled attention, acceptance of 
so called split fees professional jealousies, and un 
necessary and unjusufiable red tape, particularly 
in hospital procedure I cannot refram from tak 
mg this opportunity of mentioning to you one 
particular rule m vogue m some hospitals which I 
for one haw never had satisfactorily explained I 
refer to the rule that makes it impossible for a 
nurse to communicate directly with the doctor in 
charge of the case and instead requires that all her 
communications w ith the doctor be made through 
the interne 

I hope and believe that evidences of what may 
be unnecessary red tape vn the medical profession 
are exceptions that prove the general rule of your 
sound judgment and common sense 

If the modem business man were to make one 
leconuneodalion to the modem doctor it w'ould be 
to take the mystery out of medicine Amencati 
business long ago discarded its swaddling clothes 
in the matter of business policy Today, it not 
only collaborates and co operates w ith competitors 
m letters of mutual interest but it encourages 
emjmyee ownership, customer owmership, and 
public ownership And it takes the customer 
siofck*Anierc»nCcneteofSur|w.cif Chitito October 14-18 19,9. 
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l)clic\c there his been i great impraicment in 
this v:rMCC since this method has been follosved 
Tlie forcRoing statements do not take into ac 
count the inan> ictuitics of the physicians tv hich 
ire more or less special to the compan\ nhich cm 
ploys them The matter of resuscitation svork is 
one of thc«c specialties \s a rule the physician 
in regular practice docs not know much about 
the latest developments m this field 
The physicians of the Brookivn Edison Com 
pan\, m co-opcntion rvith several of the leading 
medical colleges have developed a highlv organ 
izcd IcchnK^uc Since they cannot be on the spot 
at cverv drowning or gas a«phyxiauon ca^ thev 
have made arrangements whercbv all employees 
practice resuscitation four times a vear In addi 
tion the phvsicians never loci, an opportunitv to 
demonstrate this technique when requested to do 
«o before local medical associations lire and police 
departments lifeguards and similar groups 
If the work of in«trueting cmplovccs i> well 
done It is/ound that llicv are onh loo willing to 
learn the phy sician s instructions and to put them 
into practice No hours seem to be loo long lor 
them or sacrifices too great when called upon for 
assistance Recently some emplmecs were called 
upon to help In a gas asphv xiaiiun ease Bv tak 
ing turns, they worked eontinuuuslv for thiriv 
hours In connection with this ease the following 
thoughts wen. exprcs'td Lv the director of ihe 
Methodist I piscopal Hospital to Mr M S bloan 
president of the Brooklyn I dison Company 


Vy dear Mr Sloan 

I wish to express our appreciation of the splendid setMce 
rendered b> ^ur compan> in the ca«e of JIrs Sihmdlff 
and her two children who were brought into our IB'pital 
bv ourambuUnceunconsaous from sas poi'ornn" W ewtre 
all touch impressed b> the efTiciency of the or-amration 
in their efToru to help thr>e patients 

I would like also to comrrcnd the men who were acme 
in this cood work thev were very courteous conjde'iie 
trd diti'ent One of them five lus blond for the tran-'u 

Si n which was undertaken in ^haff of Che htCle hov Ue 

base a illood Tran fu ion hunl here but he would not 
accept xnv compen«ativn 

If the medical work of the BrooUvn Edii^n 
Company is cfTicient, it is based on the thought 
thatwascTprc <edby ^f^ Sloan to the effect that 
‘ we must trv to do our work at least a httle 
better than anv one else la doing it ^nd in the 
effective carrying out of the<e instructions the 
services of the supervising physician Dr J ] 
Witemer have contributed most 

It IS inspmng to note the grip that the physi 
cians have on ihe employ ecs medical welfare and 
hon «plcndid3\ informed they are at all tunes of 
the physical characteristics of practically all era 

ploy CCS , 

One i> led to suggest that properly organized 
medical bureaus in industry have an almost un 
nvatkd opportunity to develop and mamtam the 
health and productiveness and therefore happi 
ncss of large groups of individuals in a manner 
ivhich Is almost impossible in anv other connec 
lion 
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against sacred human life The true measure lies 
m the preser\ation of in\’aluable personalities, in 
the retention of loyal and cTpenencedrvorLinen, 
and in the satisfaction that comes from defeating 
death, isfigurement, and disaster 
Busmess expects to be held to the highest mark 
of idealism in the care of its injured workmen By 
the same token business expects that traumatic 
surgery will co-operate in eliminating those who 
nould prostitute the profession, vrho would bear 
false witness or condone perjury, or who would 
contribute m anj way to an improper reward to 
an indisadual, which must always be to the dis 
advantage of the fair, honest, and honorable 
■y ours is a great heritage Through all the years 
men and women m every rank of life, m society 
and in busmess have entrusted their all to your 
care It should be inspiring to y ou, as it is to the 


world at large, that y ou hav e measured up to this 
great trust, to this great responsibility You men 
who have interested yourselves m industrial 
surgery are in a comparatively new field The 
record you have made, measured by any stand 
ard m jOur profession or m the business world 
at large, is worthy of our best traditions 
But the field is large and the skilled laborers, 
comparatively speaking, are few I doubt not 
that in the development of your work you will 
have the full co operation of your profession as a 
whole and I know that I speak for the forward 
looking and right minded executive officers of the 
casualty insurance busmess when I say to you 
that you will have, too, from them in full measure 
the consideration, the co operation, and the con 
scientious support which you and the cause \ou 
serve so fully justify 
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F irst allow me to express my appreciation 
of the honor done me, and for the opportunity 
giv en me m being invated to say a few words 
to such a distinguished body Being a layman, I 
confess to a feeling of embarrassment, but because 
I am a layman and very much interested in the 
suigical side of the medical profession, 1 hope 1 
may be able to present to you a viewpoint which 
you may not have stressed inyour daily activities 
Since the majority of those injured in mdustry 
receive the benefits of workmens compensation 
legislation and since the casualty companies play 
such a conspicuous part in making the work 
men s compensation laws effective my interest m 
the treatment of traumatic cases can be readily 
understood 

The company of which I have the honor to be 
president, expended m igaS, $1,578,30200 fof 
surgical and hospital fees in the treatment of in 
dustnal injuries under workmens compensation 
policies alone, and S13000000 more in medical 
fees under policies other than workmens com 
pensalion If all the other comparues paid m the 
same proportion they would have paid the sub 
stantial sum of $27,000 ooo in 1928 to the medical 
profession under workmen s compensation pol 
icies alone I cite these facts to indicate to you 

'Precaievi be tore ibe Coaferesce oo T eunuuc Sii gtry Cbn c&lConi 


that the insurance earners are fully cognizant of 
the problems which confront them jointly with 
you in the big social problem which exists m the 
loTTO of industrial accidents 
Fortunately, in the whole scheme of work 
mens compensation insurance a community of 
interests exists, which makes it possible and de- 
sirable for all factors involved to w ork in harmony 
A claim arises because someone has been hurt 
The amount of money paid in settlement of the 
claim IS directly proportionate to the speed and 
degree of recovery The employers production 
depends upon the integrity of his force The 
sooner his injured employees return to work, the 
belter served are his interests The injured man 
suffers the loss of a portion of his wages while he 
IS disabled so the ^ne’ he gel» back to w ork and 
the more completely he is restored to full wage 
earning capacity, the less poverty and want exist 
in fais home Thus the surgical care of the injured 
assumes a position of prime importance 
Through ignorance or lack of foresight, up to 
time "OTkmens compensation went into 
effect m this country, the large majority of casu 
aity companies did not take the interest m the 
quesuoa of surgical attention they should have 
Under their policies, they were responsible for the 

«sofrt*Ai»wicAaC IleseotSu gtoa\ Ch cago October u i8 loj? 
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'ind public into iis confidence Open, fnutl, 
stnightfon\ard, fur dealing has come to be the 
rule and not the exception m modem business 
And so ne of business suggest to >ou of medi 
cine that jou take the customer and the pubbe 
into j our confidence W e commend the steps sou 
haxc alrcadx taken to tear c]ori,n the nails of 
secrecj tint too long ha\c surrounded \our fine 
profession We feel certain that if >ou do succeed 
m taking the mjstcrj out of medicine it sxill re 
doand to the credit of the profession and add 
tremendoush to its accomplishments and to xour 
own satisfaction and profit 
I\c\ crting now to the insurance aspect of the 
situation II the compensation insurance 


the past and if a deCmte channel could be estib- 
lishcd similar to that proxaded for those widung to 
specialize in c> c, ear, or nose work, it would help 
both the profession and the industry it senea 
There is one great field of industrial surgery 
and insurance medical serxace still in its infincv 
I refer to the rehabilitation of injured men 
the restoring of xacbms of industry to a status of 
self respect, again making them able to support 
themscKcs In mj judgment there is scarcely a 
task facing you, the medical profession, and us m 
business today w hich has a better nght to demand 
the best of effort and brains that we can lend The 
work being done b\ federal and state agenaes 
should be supplemented by organized help from 


£7 ini S'' 'ehabilitalion more elTccUve i> a great 

ine ““ St'C socal scr„ce and I an, sure aou ndl agree w.tl 

,SVreJlfnil, ,S; “d'eal protessioa and bnsmess 

iein I’™™'"'"' the industrial sur should become increasingl, actise m tbis field 

SsZet ,n Wb 't'i''i°“ ‘"'"“">8 In the histoi, of Ulc uorld this ol aU toes IS 

SIk i '““'’""t There is the economic era In this era the ssotld tools to 

a "'"'';<l"'ncc todo) but bosmcss lot the maintenance and enhancement of 

f.iL . Till *P"t“'nt made up of the best that standard of Imng which makes the home life 

talent ax ailable And U is encouraging too, to — * f--.** . ._.i 

obserxe that the axerage staff surgeon i$ open 
minded with re«pect to new dexelopmenis m the 
handling of cases and is inxariabh willing to bene 


fit by the judgment of a follow surgeon outside 
Insurance companies now \ lew the selection of 
a medical stafT as a matter of first importance 
This IS not only proper from your standpoint but 
necessary from ours It is much more difficult m 
the smaller communities to get competent sur 
geiy for industrial accidents than for such work 
as appendicitis for example \\hen you realize 
that a xery large proportion of our losses come 
from permanent partial disabiliues left by frac 
tures you will appreciate how important it is 
that we should have not only good surgeons but 
those skilled in traumatic surgery 
Isot a da\ goes by in our companv that we do 
not want the name of someone in Michigan, or 
Iowa, or Minnesota or some farther away state to 
do important surgical work It seems to me (hat 
the American College can do the profession and 
business a distinct serxace b\ making axadable to 
those of us who represent the fmploxer informa 
tion as to the men best equipped to do traumatic 
work I understand that something is already 
being done by the profession itself to prox ide more 
intensive graduate courses in traumatic surgery 
I cannot conceive of a better method toeqmp this 
great specialty in surgery as u deserve to be 
equipped The path which has led to speoahzmg 
in industrial surgery has been too haphazard in 


of the artisan of today more expansive and com 
fortable than that of the long of yesterday 
American business has measured up to this oppor 
tuiuly Amencan standards of hvang, convenient 
ly measured in the number of automobiles or bath 
tubs, for example surpass anything heretofore 
known 

To grasp fully the opportumties of the future 
business must first of all be kept fit physicallv 
We look to you of the medical profession to do 
this job for us and to do it even better m the 
future than v ou hav e in the past W e ask y ou to 
help us fit the appheant to the work suited to him 
The efficiency of men and women m busine s 
should be improved by taking adequate care of 
those whom the workers leave at home in the 
mormng and return to in the evening W e should 
extend everv effort to ^ee to it that the man who 
is injured is made comfortable and is returned to 
work without depreaation in his capacitv to do 
work 

W'e expect m this field that vou will indeed go 
on from wonder to wonder so that the traumatic 
suigical marvel in repair and rehabihtation of 
today will be the commonplace of tomorrow I am 
sure you would not want us to set for you an 
attainment any less lofty Particularlv we want 
you to place an emphasis upon human values that 
will prevent the possibiUty, however slight that 
possibility may be that dollars and cents will 
ever even unintentionallv or thoughtlessly be 
allowed for one moment to weigh m the balance 
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UoqU^s lie is as much governed bi thoselaws 
as the insurance earner, the injured individual or 
the emplo>er, and if he is going to participate in 
the whole scheme he must make himself an in 
tegral part of it in spirit and m practice 
The medical profession, largely through your 
efforts, gentlemen, is awakening to the enormous 
task which industry has imposed upon it, and I 
w ant to assure y ou that the insurance earners are 
steadily coming to as full a realization as you 
gentlemen and are willing and anxious to work 
with you in bringing about a situation in which 
the injured workman is given the benefit of the 
skill oi the finest quabfied surgeons, so that bis 
restoration to health and strength shall be rapid 
and complete 

Workmen s compensation legislation has defi 
nitely placed the responsibility for the human 
wear and tear of industry upon the industry and 
through the industry , passes the cost on to the 
consumer In admmislenng the workmen s com 
peasauon laws the principle of insurance is vitally 
necessary In no other way than by the strong 
helping to beat the burdens of the weak could 
this great humanitarian reform be accomplished 
I should like here to correct an impression 
which seems to be to some extent prevalent, 
which is that the insurance companies make a 
great deal of money out of their workmen s com* 
nensauon business Nothing could be farther 
irom the facts The premium rates, in the majonly 
of the stales, require the approval of the State 
authorities, and it has been our experience that 
in many states, although we could show from 
statistics that our rates were fully justified for 
no fair reason, very often political, an arbitrary 
cutwasmade,sometimesa 8 much as ”0 percent In 
making the rates, we are allowed factors lor the 
compensation payments, medical expenses and 
the expense of putting the business on the books 
and administering it Not one cent is allowed for 
profit The only profit we arc supposed to gel is 


the iiitctest earnings on the reserve we have to 
cany for unexpired business and unpaid losses I 
assure you that in the past 10 > ears the companies 
losses in the feld of workmen’s compensation 
have been very great It may very readily be 
asked, if this is so why do the companies con- 
tinue to write it? For several reasons, one being 
the hope that the situation wall improve, which it 
has done in the past 2 years, and another the 
realization that if it is given up the tremendous 
organizations the companies have to handle this 
business, built up at great expense of effort and 
money, would have to be scrapped, so with the 
optimism of youth vve are looking to the next 
year to brmg us some reward for our efforts 

The modern insurance company no longer con 
siders it economy to organize ils staff of surgeons 
on the basis of low fees There is a sincere desire 
to give to the industrially injured the highest 
grade of surgical cate that can be secured for him 
Class consciousness still exists, and in manv in 
stances labor has been distrustful of the sincenty 
of employers and insurance carriers in this effort 
Baitiets of preiudice ate being bxoken down, how 
ever, and as the years go by, we see a definitely 
increasing tendency on the part of workers to 
accept the good offices of employers or their in 
surance carriers, especially with reference to the 
treatment of miunes 

If the medical profession would only insist that 
industrial surgery occupy the same high ethical 
and professional plane that ev ery other branch of 
the science docs, and if insurance carriers and in- 
dustry would come universally to the same con 
viclion, each studying the problems of the other 
and trying sincerely and earnestly to meet them 
most of the difficulties which now arise would be 
obviated I want to ask you gentlemen to allow 
us to cooperate with you, to bring about this 
underslandmg and as Ume goes on, we hope that 
wt CO partnership in a great humanitarian en 
deavor will accomplish great things 
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anisms, a careful check up on end results, and 
thorough stu(h of cases from a scientific stand 


point 


cost of the first aid onl> The majontj of com. raid devoted to the treatment and study of frac 
panics did not rccognirc that a man who had re tures It would setm that the rather unusual con 
ccivcU proper surgical attention an 1 made looper dilions which present themselves in ca'es of in 
cent rccovcrv could not «ccurc as large damages jury resulting from accident, the vaned forms of 
for which uic companies were liable as one who trealmcntwhicharenecessary.nottospeakoftlie 
had been treated by an unskillcfi practitioner and rather peculiar psj chology often encountered in 
as a result, w as left w iih a permanent disability accident vactims would lead the hospitals to pro- 
It also rcluctanilj forces me to sav that the com vide special facilities for the care of such cases 
panics did not m tho«c davs look at it from the not only from the standpoint of physical equip- 
humanitarian standpoint as thev should have meat but also in the creation of supervising mech 
done, but in defense of the comp^me$ it can he .... . . . 

said that they did not have much choice as the in 
jured w as allow cd to hav c an\ medical man he de- 
sired In the large majority of cases he had his 
ow n doctor w ho in many cases w as not a surgeon, 
much less askilled one the result being dis^istrous 
to the injured If the number of cases could be 
known in which a simple injurv resulted m ilcaih, 
the loss of a hand an arm a foot or log because 
of infection or other comphcaiums due to careless 
or Ignorant surgical attention wc, I am sure, 
would be appalled 

Again I am sorry to have to admit that when 
workmen s compensation law s were tirst enacted, 
some of us at least did not rccogni/e the impor 
tance, from either a humane or business stand 
{loint, of seein^ that the injured received the best 
surgical attention possible I am glad to be able 
to say that that day has passed The insurance 
companies and industry are rapidly gelling the 
humanitarian viewpoint and though large fman 
cial institutions are popularh supposed to be 
without heart or «oul tliev are still administered 
by human beings and it tome would indicate an 
impossible callousness for us to fad to recognize 
the vast humanitarian aspect of the whole prob 
lem of industrial injuries even before wc grasp the 
financial significance 

Wc who are watching, constantiv Uie various fession must work with mdustrv m the provision 
phases of the workmen s compensation business, of adequate care of the injured It must 
more particularly its medical aspects feelaciyi'iS thu in participating m a held ot activity wmc 
need for an improvement in hospital facilities for presents conditions and problems seldom met in 
the care of traumatic cises W e appreciate this the ordinary practice of medicine, it roust un 
need perhaps better than you gentlemen who are dergo certain processes oi leadjustmert t e 
actually on the firing line because we are in a medical profession will proht financially m i 
better position to view the problem in Uie ab participation in the surgery and ° 

stract than are you There are surpnsmgly few dustiy, but it must adapt many oi its tra 
hospitals in tlus country who give any particular to circumstances which industiy 
thought to the treatment of cases of traumatism ''f »>><* which exist between the 


There is a need especiallv in our large indus- 
trial centers for fracture w ard* and w ards for the 
treatment of traumatic cases, equipped with the 
varied forms of appliances necessary m this day of 
modern surgery providing opportunity for the 
practical education of medical students in trau 
matic surgery and prov idtng the facilities for the 
post graduate instruction of graduates in raedi 
fine » ho mav /eeJ the need of Jt, and of the'e 
there arc many There are many problems m 
voK mg the questions of infection, of fractures and 
of other pln«es of inyun which are still unsolved 
and which offer products e fields for research It 
IS gratifv mg to see that interest in these matters 
IS now being stimulated bv the Amencan College 
of Surgeons, and by a group of insurance earners 
whohavcespecialK interested themselves in med 
ical problems Industry has thrust upon the med 
ical profession a great burden and a giea* oppor 
tunily Until now to a certain extent industry 
has faded to realize its own responsibilities m wn 
nection with the problem, but to no less extent 
has the medical profession also failed to grasp its 
true significance Industry is now becoming con 
ersant with the situation The medical pro 


It'is true that accident cases are well cared for m ptolession and industrv are 
iTQst of the hospitals but apparently there is a derstanding of the situation, of 


most of the hospitals but apparenuy mere is a ueisuiauiug ui ci.c ^ - , 

failure to appreciate traumatic cases as presenting and often upon a tubborn refu^ on ^e p 
nroblems quite different scientifically andpsvcho one party thej. 

WiS f%m those encountered in general sur AicUng views by yieldingapoint here and 
logiwiiy iron Baltimore for The surgeon doing traumatic surgery must la 

of no hospital that matntams a nohame himself mth the notkmen s compensa 
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tion He is as mucL governed b> those Isots 
as the insurance earner, the injured individual or 
the emplojer, and if be is going to participate in 
the whole scheme he must make himself an m 
tegral part of it in spinl and in practice 
The medical profession, largely through your 
efforts gentlemen, IS awakening to the enormous 
task which industry has imposed upon it, and I 
want to assure you that the insurance earners arc 
steadily coming to as full a realization as you 
gentlemen and are willing and anxious to work 
with you m bringing about a situation m which 
the mjured workman is given the benefit of the 
skill of the finest qualified surgeons so that his 
restoration to health and strength shall be rapid 
and complete 

Workmen s compensation legislation has defi 
nitely placed the responsibihty for the human 
wear and tear of industry upon the industry and 
through the industry , passes the cost on to the 
consumer In administering the workmen’s com- 
pensation laws, the principle of insurance is vitally 
necessary In no other way than by the strong 
helping to bear the burdens of the weak, could 
this great humanitarian reform be accomplished 
I should like here to correct an impression 
which seems to be to some extent prevalent, 
which IS that the insurance companies tnake a 
great deal of money out of their workmen s com 
pensauon business Nothing could be farther 
from the facts The premium rates, in the majority 
of the states, requite the approval of the Stale 
authorities, and it has been our experience that 
in many states, although we could show from 
staPstics that our rates were fully justified for 
no fair reason, very often political, an arbitrary 

cutwasm3de,sometimesasmuchas2opercent In 

making the rates we are allowed factors for the 
compensation payments, medical expenses and 
of putting the business on the books 
and adrmnistermg it Not one cent is allowed for 
profit The only profit we are supposed to get is 


the interest earmngs on the reserve we have to 
carry for unexpired business and unpaid losses I 
assurcyou that in the past 10 years the companies’ 
losses in the field of workmen’s compensation 
have been very great It may very readily be 
asked, if this is so, why do the compames con 
tmue to write it? For several reasons, one being 
the hope that the situation w ill improv e, w hich it 
has done in the past 2 years, and another the 
realization that if it is given up the tremendous 
organizations the companies have to handle this 
business, built up at great expense of effort and 
money, would have to be scrapped, so with the 
optimism of vouth we are looking to the next 
year to bring us some reward for our efforts 

The modern insurance company no longer con 
sidcrs It economy to organize its staff of surgeons 
on the basis of low fees There is a sincere desire 
to give to the industrially injured the highest 
grade of surgical care that can be secured for him 
Class consciousness still exists, and m many m 
stances labor has been distrustful of the smeenty 
of employers and insurance carriers in this effort 
Barriers of preiudice are bemg broken down, how 
ever, and as the years go by, we see a definitely 
increasing tendency on the part of workers to 
accept the good offices of employers or their m 
surance carnets especially with refeience to the 
treatment of injuries 

If the medical profession would onlv insist that 
industrial surgery occupy the same high ethical 
and professional plane that every other branch of 
the science does, and if insurance carriers and in- 
dustry would come universally to the same con 
vncuon, each studying the problems of the other 
and trviog sincerely and earnestly to meet them, 
most of the difficulties which now arise would be 
obviated I want to ask you gentlemen to allow 
us to cooperate with you, to bring about this 
undeistanding and as time goes on, we hope that 
our CO partnership m a great humanitarian en 
deavor will accomphsh great things 
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SUKGIR^, G^NPCOIOG'V AND ORSTETRICS 


MLDICINI IN INDUSTRY 

inM\l\ri AM AIp ni It rvc*: D^tus Texas 


I N IHl few minutes nlloltcd to me I cannot 
discu'ss the lick of adjustment tlial cxiMs 
between medicine nnd sotictx, nor is it 
nccessirj to do so 

The remarks of man\ of the disimj;uishc(I 
speakers on the program ha\c alrcadi touched 
upon this important subject anil these mi\ be 
taken as an index of a w idcsprcad realization that, 
while medicine as a profession has more than 
lucd up to Its best traditions of «clf sacrifice, 
devotion and scientific endeavor, it has signa11> 
failed to adjust itself to the economic demands of 
societv and parlicularh that pari of societj 
which IS represented b\ industrv 

Societj in other words is fulij satisfied with 
what medicine has made itself capable of doing 
hut Is ullcrlj dissatisfied with its efforts— or 
rather its lack of effort — to transform its poten 
tial capacities into productive results 
The American College of Surgeons has set 
aside this dav to search for wavs an<l means of 
adjusting medicine to the needs of one particular 
cla'^s of soeiei> le the working tndustnal cla«s 
It shall be m\ endeavor to point out wherein the 
lack of adjustment lies and to suggest a means 
wherebv a proper adjustment mav be elTtetcd 
The object we seek is to e,ivt a<liquate meilical 
service to injured workmen but if we think of 
the problem in terms of the indivadual relation 
ship between doctor and patient we slull end 
just where we started The solution of the prob 
lem of how to beneht the injured workman i> to 
be found onh m i contemplation of the relation 
of medicine to the organizations which employ 
workmen and the organizations which exist to 
nrov ide relief for w orkmen w hen the> are injured 
The organization complex w hich is supposed 
to be created by the workmens compensation 
acts IS the tjpical organization of relief The 
emplover, who insures his compensation nsk with 
a carrier is the tjpical emplo>er There are half 
a hundred compensation laws m the various 
States but the Texas law mav be considered as 


^'■’rrsimplif) our problem let us confine our 
.ifiidv to the relation of medicine to the Texas 
mplover and his carrier in Texas m their united 
effort to create an organization complex for the 

benefit of injured workmen 

rhe Texas Compensation Act in common with 
all other organic laws, implies that an oigamza 


tion complex shall be effected by certain factors 
which it designates to execute its purpose A 
I’oard IS provided for by law to administer tie 
Act These factors are as follows 

I An organized bod> called the Emplover 
which IS held responsible bv the Board forareport 
on cvcr> injurj If it fails to do so it is held to 
account and is subject to a large fine 

a An organized bodv called the Carrier which 
must provide medical service to the injured, must 
pay a weeklj compensation and must pay a 
specific amount of money to the injured man 
when pcrminently disabled The Board holds 
the Carrier to a stnet accountabihtv for its acts 
j An unorganized body of individuals— doc 
tors— which IS tbeoreticalH accountable to the 
Carrier, but which is in fact not responsible to 
anvonc and which is in fact not accomitaoie 


to anyone , 

An organization cannot be said to exist 
unless u is a co-operative body acting tmaer a 
single directing head Is it not proper therefore 
to sav that the intent of the CompensaPon Art 
to create an organization complex for the pr(> 
tection of the injured man m industn has utterly 
filled in that no control can be exercised ove 
the doctor w ho is the chief activ e agent of medical 

Is rt not a fact that the doctor in industry is not 
responsible to anv one and also that he camot 0^ 
held accountable by anvone> 
a Can the injured man hold him 
No The injured man does not pay thebi Und^ 
IS such a humble member of society Uiat tae 
doctor need not consider for a moment m 
capact, to affect the doctor . 
commuQit, The doctor aeed not con, ta any 
protest made by the injured man 

b Can the Emp'ojet told the doctor mspea 

sible? No The Employer IS not the pajMster 

and he has nerther Ume to •“Sf,, 

acter of medical servree rendered aor the 0™) 

to esaluate those sermces if he did inresti, 

'''1'” Can the Carnet hold the do''"""!””*!';’, 
No The Jaw provides that the Carrier m 
furmsh medreal llteation and must pay Ih' >» '* 
but there the matter ends The dishor.es 
Ta, and often does refuse eaen “ 
tn fti<» Tamer In some cases he exhibits 
individualism and manhood by refusing to sen 
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the Carrier a bill which he refers to the Board for 
collection There is no existing power which can 
compel the doctor to account to the Carrier 
d Can the Board hold the doctor accountable? 

No The Board has no power to compel any serv 

ice from the doctor, nor can it call him to account 
The Board may take the injured man out of the 
doctor’s, hands and it may require the Carrier to 
pa> the doctor s bill, but there its power ends 
e Can the Courts hold the doctor responsible? 
\ es, if a suit IS entered against him for malprac 
tice, but the Carrier is the only one who is m a 
position to enter such a suit, and he may carry 
the doctor s habililj risk' 
f Can a doctor hold himself responsible and 
accountable? The answer is I es The consacnce 


industr>, although other industries, such as the 
miTm adg which carrj their own insurance, and 
industries in other Slates, all of which have 
different, compensation laws may require dif 
ferent methods m appijing these principles 
In Texas, as we have alread> stated, there are 
three factors concerned in the organization- 
coi^ex which the Compensation Act tehes upon 
to give rehef to injured workmen These are 
employer, earner, and doctor We have stated 
that the employer and carrier are held account 
able by the Board and that the doctor, who is now 
mdependeat of all control, must be made a 
responsible factor m this organization complex 
which the law intends to create for the execution 
ol Its declared purpose Until this has been 


of the best doctors does hold them responsible 
and these doctors will wdlmgly account lor their 
acts But all doctors are not the best doctors 
Soaety , as represented by industry , demands 
from medicine that it shall make its contribution 
to the orgaruaed effort of modem life and the 
answer to that demand has been that medicine 
will be responsible for service when it pleases and 
will render an account when it pleases 
Is it strange, therefore, that industry finds its 
medical service inefficient and expensive? Is it 
strange that the injured are not receiving proper 
care? Is it strange that carriers are actually 
losing money m the compensation departments of 
their business? 1$ u strange that organized 
labor and society at large are demanding m the 
name of humamty that the injured workman 
shall have a better chance to recover his ability 
to make a living? Is it strange that quacks and 
incompetents get hold of so many injured men? 
Is it strange that this lack of organization of med 
ical service has brought about a condition whereby 
the misery of injured workmen is subject loan 
unholy exploitation by charlatans and shysters’ 
It would be strange indeed if medicine s lack of 
orgamzed effort had not created these rondiuons 
and It IS amazing that labor, capital, and society 
at large have not long ago demanded as they are 
now demanding, that medicine shall either organ 
ize Itself for economic service, or be organized 
by others 


I will remind my audience again that we are 
limiting our discussion to a consideration of in 
dvistiy as it exists in a single state, Tesas, and as 
It exists under the provisions of the Texas com 
pensation laws The pnnaples involved in our 
discussion apply, however, to the whole field of 


accomplished no real organization complex can 
exist To answer our question, medicine can be 
brought into the organization complex created by 
the compensation law— 

I By an amendment of the law which would 
provide for state control of medicine This is a 
form of compulsory organization which offends 
the digmty of medicine and is altogether a 
humiliating proposal 

j By an organization created by the employer 
This IS a form of compulsory orgamzation which 
must depend upon salaries paid to doctors to 
bind them to the orgamzation 'This form of 
organization may be practicable under certain 
conditions, but it is not possible under the 
provisions of the compensation acts where the 
earner is the paymaster 

3 By an organizauon treated by the carrier 
As the carrier's business is scattered and shifUng 
in character, it is not practicable to consider the 
formation of any organization bound together by 
payment of salaries The carrier, therefore, is 
limited to a paper appointment of doctors to 
whom It requests the employer to refer the 
injured This is an organization by persuasion 
and lU efficiency depends entirely upon the co- 
ofwrauon the earner is able to build up by tact 
^igcnce, and persuasion This is the common 
torm of organizauon now existing m industry, 
but It IS m fact no organization, because in its 
tmal analy sis the doctor assumes only the 
responability he wants to assume and is account 
able only when he wishes to be accountable The 
Board on Traumatic Surgery 
«md the fact that we are gathered together in 
«nferenre today to devise ways and means to 
benefit the injured workman, are proof that this 
oiganizauoa by persuasion is not sausfactorv 

As a matter of fact, such an attempt is un- 
saentiCc and can be considered only as a make- 



cwcutne counciJ, a medical director and a 
business manager It would then draw up a ‘et 
of b\ laws and rules to w hich all member:, of tie 
association would subscnbe These rules would 


o4(5 St/RCrKi, G\NrCOrOG\ AND OliSTETRICS 

shift until such lime as medicine cm organize The immediate purpose of the a^sociition 
or be organi/cil for service notiW be to offer its services to earners to take 

4 the lina method whcrtl)> mcdicme cm be over their entire medical problem It would 
made available to industrj is the American offer earners the opportunity to make a single 
method of orgamrition bj self del rmtnalioit binding contract for medical service throui^hout 
^^cc^lcl^e IS too fine too competent too effiaent the state to replace the present method of mak 
to permit of its duties being taken over bj ing individual contracts for service with thou 
others It is too proud to serve under a master sands of doctors, none of whom is hound and 
and It dc'crvcs a better fate than that of loss none of whom can be held respoibible and 
of independence accountable 

The solution of the problem of medicine as it To carrj out its purpose the board of directors 
relates to induslrv can be founri, in mv opinion, of the association would appoint a medical 
m an organieatton of doctors created and con ' .... 

trolled b\ doctors which is competent to treat 
as m equal with the other factors concerneil in 
the organization complex created bj the Com 
pcnsation Act to care for injurcrl workmen This provide for co-operative action of the members 
Is the American method of accomplishing an under the supervision of the medical director 
American purpose \\ nb these rules in force and with the supervision 

There IS but one wav for us doctors to organize of all injured nhicb the association could and 
medicine for service in industr> and that is to would provide for, the association could and 
do it Can doctors do this* M\ answer is that would safelj permit anj reputable doctor to 
doctors are like other Americans in that tlie> can tom the association as a member It would then 
create power and are fuliv able to provide checks be up to the association to see to it that no doctor 
and balances to prevent abuse of power and >cl should be permitted to attempt treatments be 
accomplish the object for which power was \ond his professional capacitj, or where hospital 
created and nursing facilities were inadequate 

Tentative plan* have alrcailv been drawn up The Compensation 'ket provides that unlea 
for the creation of a medical association m the earner fails, refuses or neglects to furnish 
Texas w hich hav e not j et been submitted lo the rncdical scrv ice no bills can be contracted in tis 
profession at large but which have been discussed 
with leading surgeons leading lawvers empio} 
ers and carriers Ihis is the first time these 
plans have been brought before the public 

It IS planned that a bod> composed ol the most i>v>jru m. m luic uui mu iwust 

honored and respected doctors in the state shall pstents and all others who are not members of 
applj for the charter of an association formed the association 

pcinvardj to guarantee adequate medical service Having organized a state wide association tie 
to corporations to the state or to societv when medical association is then m a position to cow 
and where it is impracticable or impossible lo tract with carriers to take over their entire 
secure, b> individual contracts with doctors, co medical service I wiU not go into the matter c 
operative and responsible service Tlie associa furnishing bonds to tie carrier, although tins 
tion vvould bu empowered to charge for its serv- must be done , 

ices and to possess propert) to publish a monthly The association could, in my opinion reduc 
tnedical magazine devoted to industrial surgery the cost of medical service to the earner from 

as a scientific study and to industry as it is per cent to .5 per cent of its p-esewt cost witni 

mutually related to law , medicine and industrial 2 or 3 years and as to the cost of compen'atio 
medical organization It would be empowered to payments and the cost of settlements for cii» 
rent or build and to conduct a scientific mdustnal abihty, its service should enable the carrier 
laboratory and to rent or build a hospital ward effect a reduction of from .5 to 30 per cent 0/ 
in which the scientific treatment and study ol present cost This saving would result tro 
industrial diseases and injuries could be earned decreased morbidity, decreased . 

in H would have tie power to estabLsh either permanent disability but most of all ^om « 
senariely or m association with medical coUeges, crease m fraudulent claims which afe o°w costing 
a course of medical instruction in laboratory, or huge sums to earners by re^n of 4 ^® 
pracbcal, industrial medicine and surgery there is no existing medical organization whic 


carriers name It therefore loUoirs that when 
the medical association has contracted with 
the carrier to furnish medical servite and whew 
this contract has been filed with the Indastrial 
Board il can rule out and refuse to pay incoffl 
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can be asked for an opimon ^hich in court imII 
outweigh and offset the evidence of purchasable 
false medical testimoD> Several of the leading 
lawyers in Texas have pointed out that the pro 
posed organization would at once place the whole 
profession of medicine on a higher plane of public 
esteem and would largely put an end to fraudu 
lent suits and the quack doctor, upon whom the 
shjster lawjer depends for fraudulent testi 
mony 

From the viewpomt of the profession, the pro 
posed organization would be able to control the 
expenditure of large sums of monej, much of 
which IS now wasted bj reason of the disorgan 
ized medical situation Quacks and incompetents 
are making fortunes which should go to reputable, 
competent surgeons Medical overhead of car 
Tiers now consumes large sums of money which 
can be saved when the single overhead of the 
organization takes care of the situation The 


association could not onl> save vast sums for 
the earner, but it would paj for medical services 
what each case is worth 
Such an organization means added dignity to 
medicine, added income to legitimate medicine, 
an increased opportunity to stud^ and treat 
industrial diseases and injuries, and an oppor- 
tunity for medicine to become a valued member 
of the economic world Such an organization 
would, I repeat, be an American instrument to 
serve America in an American manner 

Such IS a brief sketch of a proposed organiza- 
tion designed to make our profession a part and 
parcel of the modern world of organized effort 
and a more useful member of society 
It IS my hope and my ambition that this body, 
the Amencan College of Surgeons, may accept 
roy suggestion that the College is in a position to 
make the advancement of medical economic or 
ganization a part of its declared program 
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shift until such lime is medicine cm organize The immediate purpose of the association 
or be organized for ser\ ice nould be to ofTcr its services to earners to take 

4 rho final method wherebj medicine can be over their entire medical problem It would 
made available to induslr} js the Anjcrican offer c^rncr^ the opportunity to make a single 
method of organization bv srlf Jil rmi'{<i//<rM binding contract for medical service throughout 
Medicine is too fine too competent, too cflicicnt the «tate to replace the present method of mak 
to permit of Its duties being taken over bj ing individual contracts for service with thou 
others It lb loo proud to serve under a mxstcr sanda of doctors, none of whom is bound and 
and It (feserves a better fate than that of loss none of whom can be held responsible and 
of independence accountable 


The solution of the problem of medicine as it 
relates to industrj can be found m m\ opinion, 
m an orginizaiion of dnclors created and con 
trolled bv doctors which is competent to treat 
as an equal with the other factors conccrncil in 
the organization complex created b> the Com 
pcnsation \ct to care for injured workmen "I Ins 
IS the American method of accomplislung an 
American purpose 

I here IS but one wav for us doctors to organize 
medicine for service in industr> and that is to 
tl Can doctors do this* '\l\ answer is (hit 
doctors are like other \mencan3 in that thev can 


create nower and are fullv able to provide checks 
and balances to prevent abuse of power and >el 
accomplish the object for wiiuh power was 
created 

Fentattve plans have alrcad) been drawn up 
for the creation of a medical association in 
Texas which have not vet been submitted to the 
profession at large but whith have been discussed 
With loading surgeons leading lawjcrs cmplo> 
ers, and earners This is the lirsl time these 
plans have been brought before the public 

It IS planned that a bod> composed of the most 
honored and respected doctors in the slait shall 
appiv for the charter of an association formed 
primarily to guarantee adequate medical <crvice 
to corporations to the state or to societv when 
and where it is impracticable or rmpossiWe to 
secure, b> individual contracts with doctors co 
operative and responsible service The associa 
tion would be empowered to charge for its serv 
ices and to possess property to pubhsh a monthly 
medical magazine devoted to industrial surger> 
as a scientific studj and to mduslr> as it is 
mutuall> related to law medicine and industrial 
medical organization It would be empowered to 
rent or build and to conduct a scientific mdustriol 
laboratory and. to rent or build a hospital ward 
m which the scientific treatment and study of 
industrial diseases and injuries could be corned 
on It would have the power to establish either 
senarately or m association with medical colleges, 
a course of medical instruction m laboratory or 
practical, industrial medicine and surgery 


To carry out its purpose the board of directors 
of the association would appoint a medical 
cxccutiKc council, a medical director and a 
business manager It would then draw up a set 
of bv laws and rules to which all members of tie 
association would sub-enbe These rules would 
provide for co-operative action of the members 
under the supervision of the medical director 
A\ ith these rules in force and with the supemsion 
of all injured which the association could and 
would provide for, the associauon could and 
would safih pemiic any reputable doctor to 
lom the association as a member It would then 
be up to the association to see to it that ao doewr 
should be permitted to attempt treatments be 
vond his professional capacity, or where hospital 
and nursing facilities were inadequate 
The Compensation Act provides that unless 
the carrier fail , refuses or neglects to furmsa 
medical service, no bills can be contracted in the 
earner s name It thezefore follows that when 
the medical association has contracted witn 
the carrier to furnish medical servaie and when 
this contract has been filed with the Industrial 
Board it can rule out and reiuve to pay mcom 
petents and oil others who are not memoerso 
the association , 

Having organized a state wide association, the 
medical association is then m a position to con 
(ract with carriers to take over thei eu iff 
medical service I will not go into the 
furnishing bonds to the earner, although this 
must be done , 

The association could in my opnon reauc 
the co^t of medical service to the earner ^ 
per cent to 25 per cent of its present cost 
2 or 3 vears and as to the cost of coirp^u 3 -^° 
pavments and the cost of settlements for 
abihty its service should enable the carrier t 
effect a reduction of from 25 to jO per cent of 1 
present cost This saving would result fm 
decreased morbidity, decreased mortalitv an 
permanent disabilitv , but most of all from a cle^ 
crease m fraudulent claims w’hith are now costiCa 
huge sums to earners by reason of the fact 
there is no existing medical organization whicfl 
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piled by the Department of Clinical Research 
of the College should be a ■valuable adjunct 

6 The Department of Clinical Research hopes 
to fulfill an important and constructiv e funcUon in 
acting as a clearing house m the consideration and 
standardization of new and approved methods of 
surgical procedures in treatment 

7 It is becoming more and more evndcnt that 
the work of the Board, like all endeavor for the 
advancement of human knowledge, must assume 
an educational character 

How can instruction tending toward better 
traumatic surgery be promoted? If this accom 
plishment is to be realized there must of necessity 
be estabbshed a large, comprehensive teaching 
center or clinic for the accurate observation and 
treatment of injured patients Such a clinic 
would be possible only in a densely populated 
coiiimunilv The efforts of the Board can be 
crowned with success only by the construction of 
a large hospital m a great city where an abun 
dance of teaching material is available and where 
both undergraduates and postgraduates can be 
taught Obviously, such a hospital and teaching 
center must be entirely free from any self inter 
ested economic influence Preferably it should be 
connected with a great unncrsitv and be utilized 
for teaching purposes by the medical department 
touch an arrangement would insure its activity 
as a teaching center in perpetuity Primarily the 


interest of the Board is the w elfare of the patient, 
■nfuch polmy fortunately coordinates with a 
general economic conservation, therefore, it 
would not seem too optimistic to believe that the 
building of this proposed large hospital for the 
CTclusive use of traumatic cases is a practical pos 
sibilitv and not an idle vision or dream 

Financial support can be secured from many 
legitimate sources and because of the universal 
compensation laws such an institution might be 
made self supporting Time does not permit the 
amplification of the potential possibilities in the 
advancement of surgical knowledge that will 
accrue from the centralization of a large number 
of traumatic injuries It needs no diagram to per- 
mit the visualization of what could be accom- 
plished 

If the Board on Traumatic Surgery of the 
Amencan College of Surgeons can consummate 
some such plan as outlined, it will have buildcd 
a permanent educational structure for the w elfare 
of mankind Without the realization of some 
such constructive, definite, practical phn for llic 
adv-incementof surgical education, all of this dis 
cussion has a meaningless and hollow sound and 
will prove to be futile 

The Board will assume the responsibility for 
executing its conceived program and the work 
will go forward with an opttmism and an cnthusi 
asm which will bring success 
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now IIIL rROGRA:\I 01 TUL BO\RD OX TRAUMATIC SURGER\ 
ACCOMMODATES I TSUI TO THE PROBLEilS OUTLINED 


C AN an\ program of the Board on Traumatic 
Surgcrj accommodate itself to the solution 
of the problems set forth in todaj s <lis 
cussions’ 

This like man^ questions is cas\ to formulate 
and propound but the finding anti the executing 
of the answer are much more dtlTicuk 

In toda> ’a discussions of the \arious phases and 
circumstances connected with traumatic surgcr\ 
there has been some polite rhetoric but the clear 
and direct statement of facts has predominated 
There ha\ c been show n a common understanding 
and a bond of communit) interest which argue 
well for the solving of at least some of the prob- 
lems involved in securing better care for the m 
jured An optimistic feeling should prevail even 
though the aiflicuUies of achievement are rccog 
wzev' 

The Board on Traumatic Surgerj began its 
work 3 >ears ago The object was to «earch for 
the facts, find the facts, analjzc the facts, and 
arrange the facts to the end that thej ma> be 
utilized in realizing some of the ideals for better 
care of the injured patient and m appljing the^ 
idtalspracticall) and eflecuve!> 

All of the research, all of the discussion indicate 
that there is no indiscretion in the conclusion that 
it is clear and unanswerable that the better, the 
more scientific, and the more intelligent manage 
ment of the injured patient results in a greater 
economic saving for all concerned 

Some practical plan must be devised to super 
sede the present methods if we are to succeed in 
bettering existing conditions How shall the 
Board proceed? The following campaign of 
attack IS proposed 

I Admittedly , the teaching of traumatic sur 
cerv m the medical schools, during the past quar 
ter of a century has not kept pace with the 
advancement in other branches of surges The 
amount of research devoted to injuries has been 
small and the follow up system inadequate If 


this educational situation One of the most un 
portant functions of the Board will be to continue 
toco operate w itb the medical schools in thi»work 
-• Correlating with the Depiartment for the 
Standardization of Hospitals, a concerted effort 
has been made during the past years to secure a 
more complete equipment both as to personnel 
and materials for the better care of the injured 
patient The result of this activity has been most 
gratifying has brought about aa enormous im 
provement, and has shortened the stay 
patient in the Hospital by several days 
necessity and urgency for a continuance oi tnis 
work cannot be overestimated 

3 The Board ha* adopted the pohev of aiding 
the medical departments of large industi«» “ 
every posMble way and in this connection it bM 
seemed wi*e to formulate a Standard for Medic^ 
Service and it will use even ethical andlegitimaw 
measure to secure its adoption 

however, that many of the medical departments 
now exisung exceed m their efficiency the Boards 

"I!.'!'™"'.. IS top"! Ik’'- >' ’’'.rtn b“ 

arrange for a group medical semce ^ 
available to smaller industries so that they m y 
have the efficient protection that the larger or 
ganizations now enjoy , . 

4 The significance and importance ol 
proper mean* for the transportation of the 
seriously injured cannot be ov ''rstressed 1 n 
pcrtence of the men w orking m France, ffie 

of the SurgLon General in msisUng upon the tr^ 
ferrmg of paUents to distant centers where tiey 

could receive more compelenl supervasod ana 

the present practice of railroad 
appear to justify the assumption that the 
of muentl is not haimiul even over considerable 
diswnce Only through the centralization of pa 

Uents and the collection of a large nmber 
txaumalic ca^* for observauon and studv at a 




txaxunalic ca-e* tor ooservauuu , 

place where aU phases of their condition can be 
^rded, i* there any hope for advancement 


^ made upon them Contact with the deans of 

S.1 Ktools h.s be» J -d 


xnemcav ^ and ready co-operauon the curricu- 
iSTm 2' “kools Lj been unproeed to meet 


recorded, i* there any nope lui 
improvement of the present methods o 
mmt Thi* centralization of cases is most esse 
tial and has a direct bearing upon the pnoapai 
nlans and program of the Board 

TheL-t of approved competent surgeo 
cabbie of caring for the injured that is bemg com 
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piled by the Department of Clinical Research 
of the College should be a valuable adjunct 

6 The Department of Clinical Research hopes 
to fulfill an important and constructive function m 
acting as a clearing house in the consideration and 
standardization of new and approved methods of 
surgical procedures in treatment 

7 It is becoming more and more evident that 
the v^ork of the Board, like all endeavor for the 
advancement of human knowledge, must assume 
an educational character 

How can instruction tending toward better 
traumatic surgerj be promoted? If this accom 
plishment is to be realized there must of necessity 
be established a large, comprehensive teaching 
center or dime for the accurate observation and 
treatment of injured patients Such a chnic 
would be possible only m a dcnselv populated 
commumtv The efforts of the Board can be 
Clowned with success only by the construction of 
a large hospital in a great city where an abun 
dance of teaching material is available and where 
both undergraduates and postgraduates can be 
taught Obviously, such a hospital and teaching 
center must be entirely free from any self inter 
ested economic influence Preferably it should be 
connected with a great university and be utilized 
for teaching purposes by the medical department 
Such an arrangement would insure us activity 
as a teaching centet m perpetuity rnmatily, the 


interest of the Board is the welfare of the patient, 
which policy fortunately coordinates with a 
general economic conservation, therefore, it 
would not seem too optimistic to believe that the 
building of this proposed large hospital for the 
evdusive use of traumatic cases is a practical pos 
sibilitv and not an idle vision or dream 

Financial support can be secured from many 
legitimate sources and because of the universal 
compensation laws such an institution might be 
made self supporting Time does not permit the 
amplification of the potential possibilities m the 
advancement of surgical knowledge that will 
accrue from the centralization of a large number 
of traumatic injuries It needs no diagram to per 
init the visualization of what could be accom 
phshed 

If the Board on Traumatic Surgery of the 
Amencau College of Surgeons can consummate 
some such plan as outlined, it will have budded 
a permanent educational structure for the w elfare 
of mankind Without the realization of some 
such constructive, definite, practical plan for the 
advancement of surgical education, all of this dis 
cussion has a meaningless and hollow sound and 
will prove to be futile 

The Board will assume the responsibility for 
executing Us conceived program and the work 
will go forward with an optimism and an enthusi 
asm which will bung success 
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DErARTMENT OF CLINICAL RESEARCH 
BOW M\NC CROW FLL MD CnicAco 

Dvector of Clinic*! Rcscarcb 


D uring the jear the Department of Clm 
ical Reccarch has been enlarged by the 
addition of the Committee on the Archu es 
of Malignant Diseases and it now compnscs 
I Committee on Bone Sarcoma 
2 Committee on Treatment of Malignant Dis 
eases with Radium and \ ray 
3 Committee on Archives of Mabgnant Dis 
eases 

4 Committee on Fractures 
5 Committee on Standardization of Clinical 
Laboratories 

6 Board on Traumatic Surger> 

The departmental work connected with the 
functions of these committees has been earned on 
bv a staff consisting of the director one mvesti 
gator, and an office force of tw o sometimes three, 
clerks 

Reports of the work of the committees will be 
presented by their respective chairmen, but I take 
this opportunity of summarizing the outstaning 
w ork of the > ear in this department which has the 
supervision and correlation of the scientific ac 
tiMUes of the College 

An ever increasing recognition of the work of 
the College in the cancer field has been a plea«mg 
feature of the >ear s activities This m m> opm 
ion, justifies the establishment of a Cancer Dm 
Sion of the department and I now make such 
recommendation to your Board Three commit 
tees engaged on different phases of the cancer 
problem are able to summarize and make avail 
able present knowledge and erpenence gamed 
from empiric sources and to contribute new facts 
as a result of their studies The director repre- 
sents the College on many committees of allied 
organizations engaged m the cancer problem and 
his position will be strengthened if he be known 
as the representative of the Cancer Divuuon of 
the College , t, c 

Progress m the work on Bone barcoma is evi 
dencedbv the following facts registration of 91 
cases and records of lOO more cases awaiting 
registration or placing on the ‘ consultaUon list , 


circulation of 525 cases among 31 interested per 
sons, furnishing data for special ■studies to a 
number of students of the subject throughout the 
country, exhibits on the subject at several na 
tional meetings, numerous talks on the subject 
by the registrar at scientific meetings, and de 
tailed studies of chondrosarcoma by the chairman 
and of Ewing s sarcoma b> the registrar 

The Committee on the Treatment of Malignant 
Diseases with Radium and \ ray has pubusbed 
two five } ear reports, and has participated in the 
establishment of cancer groups and cancer clinics 
in anumberof cities that havebeen visited during 
the holding of the sectional meetings The inti 
mate contact that must be maintained with these 
groups will add materwllj to the work of the de 
parlment, and should justifj addition to h* 
staff 

The Committee on the Archives of Malignant 
Diseases has held sev era! meetings of its Chicago 
members for the purpose of organization of Jts 
work and is prepared to commence its act nt/s 
as soon as a staff to cany on the work becomes 
available Elaborate record blanks have been 
prepared for cancer of different organs and the 
distnbution of these should hav e a beneficial effect 
on the nature of the histones taken m cancer 
cases II the work 01 this comimliee is ^jccesstui 
the College will have available a mass of informa 
tioa on cancer cases that could be obtained m no 
other way, and that will ulUmateU )j«ti(v some 
conclusions on the relation of hereditj to the m 
cjdence of tumors , 

The Board on Traumat c Surgeiy has publishe 
the results of surveys of the present methods 0 
raring for the injured m New York City and Cfli 
cago Based on this pa^'cly objective study by a 
trained investigator a standard for medical an 
surgical service m industry has been evolved an 
will be subimtteii to this body for approval State 
committees have furmvhed to the Board tbe 
names of over 2 -00 surgeons who in their opin 
ions, merit inclusion on the list of traumatic sur 
geons to be approved by the College From other 
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sources the names oi about ten thousantl other 
surgeons doing traumatic surger> in one form or 
another ha\e been obtained and will need carefiU 
mvestigabon A symposium on the subject ot 
traumatic surgery has been prepared for this 
Congress . 

By authorizatiofl of this Board a number ot 
surgeons are being admitted to Fellowship in the 
College under the classification of "Surgical Ad 
mmistrators " 

The Committee on Fractures has held its annual 
meeting which will be reported b> its chairman 
A new feature w as added to the sectional meetings 
in the form of the presence of the chairman of the 
committee and his active participation m all of 


the meeUngs At the cities \nsited, subgroups 
were formed to work in conjunction with the 
central committee and the names of these com 
imUces wiU be submitted to this Board for ap- 
proval A primer on the subject of fractures has 
neared completion, and a series of motion picture 
films on fractures w occupjing the attention of 
the committee 

Emphasis was placed on the scientific work of 
the College at the Sectional Meetings, and this 
was facilitated greatlj b> the presence of mem 
bers of the scientific committees The attendance 
and interest of these members also made possible 
a very great eatension of the influence and con 
structive program of the College work 


COMMITTEE OV THE TREAT 
ROBERT B GREENOUOH 
coiianitEr 

Rob«rt B Gr enou[;h Boston Chairoun 
\ C Bto<J«r> Rochester ^^lnD 
Curtis 1 Buwam Biltimort 
George \V Cr‘l« Cleveland 
Bowman C Crowell Chicago 
V\ Uliam Duane Boston 
tdwin C Ernst bt Louis 

i M T IhU«> BaUunore 
ufton J 1 re New yoA 
Frank \\ Lynch San lTanci*co 
Robert T hiiHer Ir Baltimore 
11 \ rancoOat Philadelphia 
H CiJeont'ells Chicago 
Fraocis C ttood New 1k otic 

I HWE the honor to submit the following re 
port of the Committee on the Treatment of 
Malignant Diseases w ilh Radium and \ ray 
During the past year, five year end result re 
ports were completed on cancer of the cenix and 
on career of the breast and these reports were 
published in Surgerv, Gvnecology vnd Of 
STETRiCb in August 1920 Preparation has been 
made to start the work of making abstract rec 
ords ot addiiionat and more recent cases of these 
two diseases, together with abstract record of 
other cases of cancer of the rectum colon, th> 
Toid, and mouth 

In February and Match iq 9 Di Burton J 
Lee as a representative of this committee, accom 
pvnitd the other officers of the College lo attend 
the sectional meetings of the American College 
of Surgeons in Tevas Arizona Califomn Oregon 
Washington, M\nne«ota, Nebraska Saskatche 
wan andMamtoba Dr Lee spoke at the^ meet 
mgs on the subject of cancer and of the work of 
the comnuttce, and he was able to interest the 


\IE\T OF MAI IGVANT DISEASES 
M D r V C S Boston Chairman 

Fellowsof the College m many of the cities visited 
in the organization of special cancer groups and 
cancer climcs in cvistmj, approved hospitals, for 
the improvement of cancer service in these com 
munities, and for the development and collection, 
of material for furiher investigation of this dis 
ease Plans arc now under consideration for the 
further o^amzauon and co ordination of groups 
and dimes of thi» nature a most significant step 
m the improvement of cancer service throughout 
the country, and one which promises more than, 
anything eUe immediately available to dimmish 
the excessive mortabty which is associated with 
this disease 

SUrrlEMCNTtRY REPORT 
In spite of world wide energetic research there 
IS at the present moment, no indication of the 
discovery of any specific, cure for cancer, and it 
IS fair to suppose that for many years to come 
our present methods of treatment surgery and 
radiation will be the mam reliance in the treat 
ment of the malignant diseases 

Although either of the«e methods may be effec 
Uv e and successful in the treatment of early cases 
of cancer, especially m its more accessible situa 
lions in the hte stages of the disease thev are 
rarely of more than palliative value and there 
IS evidence to support the estimate that not more 
than 10 percent of all cases of cancer are today 
given treatment in this early and favorable stage 
Much has been done to teach the public the 
impotlance of early diagnosis, but until recently 
rt has not been appreciated that m most of its 
Mlualions the diagno<:i 5 of early cancer requires 
persona.! expcru.nce and material resources far m 
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treatment of malignant diseases which has been 
engaged in promoting the more accurate and uni 
form recording of cancer cases, and in stud)iDg 
the comparative results of treatment 
It maintains the Registry of Bone Sarcoma and 


excess of those available to the general pracU for the Control of Cancer, which has adopted tie 
tJoner to whom the vast majority of patienlafirst policy of deveJopment 0/ cancer «ernce, has tad 
appeal when their anxieties are aroused by symp* a share in theorganizationof clinics of this nature 
toms which they have been taught to believe to At present there is no umform co-ordinating 
be suggesme of cancer agency in the development and maintenance of 

This IS briefly the situation that confronts uS these clinics, but it would «eem that such an 
today, and we must either sit idly In and watch agenev is readily available in the American Col 
the constantly increasing harv est of death from lege of Surgeons 

cancer, or we must take such steps as be within The College already has a committee on lie 
our power to meet this serious situation ■ ' - • • .... 

Research labornlorics and cancer institutes 
throughout the cmhzccl world are working on 
this problem and little by little the sum total of 

our knowledge of cancer is increasing Much is 

being done also by tfie American College 0/ Sur* is undertaking the collection of data on hereditj 
geons as well as by other organizations such as in the Archives of 'Malignant Diseases All of 
the American Society for the Control of Cancer, these activities come under the Department of 
and through local slate, and national medical Clinical Research, and the organization of this 
societies and public health departments to im department is amply qualified to take up this 
prove our present resources for treatment by work Provision cm be made for a section meet 
surgery and by radiation There have been great ing for those participating in cancer cluiic work 
advances m these lines in recent years, but to aithe time of the annual meeting of the College, 
meet the difilculty of early diagnosis, further and and another le<s formal meeting for the discu« ion 
more effective methods must be made available of methods and policies could reaciilv be held at 
to the general practitioner in the way of easy some other time during the v ear, perhaps in wr 
consultation service, or all our efforts must go ncction with some of the sectional meetings of 
for naught the college 

The successful handling of early cancer cases The provision 0/ uniform record sy stems woula 
has become a very restricted special Jme of med greatly facilitate the collection of accurate data 
ical activity requiring m the last analysis, not on cancer cases and thus contribute to ihe x ork 
oneman butawholegroupofmenaciingincJose already undertakenbv Committees of the College 
co-operation and consultation Too often the and the BuUetin could be utilized to trartiui 
surgeon is unfamiliar with the results obtained close co ordination of these clinic activities 
by radiation and the radiologist with the results In the opinion of the committee on the treat 
of surgery while both in many cases are without meat of malignant di*ea es this is a suitable and 
the close co operation of the skilled tumor path a desirable project for the American College 0 
ologist who IS so essential to the wise selection of Surgeons to undertake From the point of ■nw 
treatment in the individual case today of initiaf e-vpense the cost to the College should e 

Cancer institutes and cancer hospitals are al very slight, — limited indeed, to the werea'e 
ready in existence m many of our larger com labor required from the Department of Clin“^ 
munities today There is room foi many more Research The clinics will be organized onU 1 
such institutions and they w ill undoubtedly come existing hospitals w hich hav e a sufficient pro e 
into existence as soon as funds sufficient for their sional talent and material resources to carry on 
jnamtenance can be secured They must alvvavs, the work successfully Additional expose i 
however, be relatively few in number and thus in volved m conducting the clinics will have to 

accessible without undue delay and expense to earned as it should be b\ the community t y 
the masses of the population and the great major serve The College will lend only the weight 
itv of the medical profession UsaatboxUy in promoting the prmcipJes involve 

To meet this need, cancer clinics, cstabbshed mgiving better cancer service to the commum , 
as a part of already organized hospitals, have and will offer a medium for co-ordination ole 
sprung into existence in many places Some of and for mainletvance of interest which wi hep 
these clinics owe their origin to the initiative of the clinics to establish and improve their e 
Interested members of the hospital staff In The daectors of the American Society for the 
other cases as in Massachusetts, their orgamza Control of Cancer which 

hfJbeen fostered by the State Department of policy of measures such as this to improv e can 

Sbh^He” th, and again the American Society cerscrvice. have passedaformalvotein approval 
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of the plan for the Ainetican College of Suigeons 
to tal e this action if the> are disj^sed to do so 
Your committee recommends, therefore 
1 Ibe Board of RtRoaCs appio' c tKisidin tot pro 

tnotins canter service in existing hospitals 
j That the name of the committee on the Irealment of 
mahsnant diseases with radium and N ray b« changed to 
read the Cortimitlce on the Treatment of Malignant 
Diseases 


3 That to this committee be entrusted the details of 
«.ttying out thu plan and that an exerutive committee of 
SIX of the members of the above committee be constituted 
to norW. with the director of Oinical Research on the de 
tailed methixls to be emplos ed 

4 That the director of the Department of Clinical Re 
search be authorued to act as executiv e officer of this com 
Duttee and that a sufTicicnt approprulion be wade to his 
department to make it possible to carry on ihi work 
effectivelv 


COAIAIITTEE on the 7 REATMENT OF FRACTURES 

CllARLFS L SCliDDiat MD FACS Costov Chairman 


COMirlTlEE 

Charles L Seudder Boston Cbairrnan 
Nathaniel Albson Boston 
it I C Ashburst Philadelphia 
Tredenc \\ Bancroft New \otk 

I E Barnett Dunedin 
W illis Campbell Memphis 
IsidoteCohn New Orleans 

II Carle Coawel! Birmin-ham 
^aivaJot Cordoba Venuucia 
r J Cotton Bo«ton 
William Danacb Newkork 
Trank D Dielson Kansas City, \fo 
E L Fhason Philadelphia 
UdiiamL Cstes Bethlehem 
W E Gallic Toronto 
F B Gurd hlnntreal 
G \\ Hawley Bridgeport 
Melvin Henderson Kochesiet Afinn 
Paul S Magnuson Chicago 
IlovdNolitid Birnungharn 
W 0 Neill Sherman I ittsbufgh 
F A Sommer lortland 
Kellogg Spied Chicago 
Jorge del Toro Potto Rico 
J li Walker Newkork 

ohn C WiVson Los Angeles 
hilip Wilson Boston 

H WT the honor to present to the Board of 
R« gents this the sixth annual report ol the 
fracture committee The educational tvorh 
of the comimtlee has progres ed sau Jactonly 
Tbc Fra i: re Fnmir essentially completed has 
been submitted for nubbcation and after careful 
editing will be published m the official organ of 
the College The committee recognizes that the 
/ rimer wdl occa icmall\ require texasion and this 
task w ill be a perennial one 
GrcdiiaU iH5lr«iJii)« A special fracture course 
Risen at the MavstchuscUs GenetaV Hospital, 
Boston Ootober 3 to 8 inclusise, rpzS, was at 
tended bs one hundred and tlurtj -one surgeons 
from a\f parts of the United Slates and Cana^ 
I have just come from a similar course on fractures 
given in Boston completed Saturday eaenirg, 
October 1 2 

Such intensive courses serve; as stimuli and 


examples to surgeons in other clinical centers 
Similar courses ate being contemplated in other 
citica under your committee s snpervasion In 
Boston the participants gjving the courses were 
members of the New England Regional Com 
mittee of the College 

Vtidergradnate worfe We are m direct tomTtra 
nication with the professors of surgerv in A Grade 
medical schools Dr William Darrach, chairman 
of out subcommittee addresses the Association of 
American Medical Colleges at its annual meeting 
\n New \orV this morvtn on vnsttucUon in frac- 
tures helpful to undergraduates In view 0! the 
reorganizaiion of the Presbvterian Hospital Frac- 
ture Umt at Columbia University, this address 
will be a constructive contribution 
Ttie ftaclHTe mpfion ^iclnrc The first draft of 
the scenario on the treatment of fractures has 
been completed The adaptation of the scenario 
\s being peTfected and those in charge of the pro- 
duction of the motion picture are m conference 
The work is neccssarilv progressing Moi ly, but 
well 

Inipfction tour At the invitation of the Col- 
lege the chairman of > our committee w as able to 
attend the regional rreeMngs of the College the 
past winter and spring The scop** and accom- 
rdishnents of this lour so far as fracture treatment 
Us concerned have been reported elsewhere* 
Suffice It to say here that great interest was mam 
fest in fractures throughout the country visited, 
and the names of the personnel of these commit 
tees will be pcvscnted to you for confirmation 
Nineteen regional committee groups were formed 
A more Ic surely and thorough inspection of the 
fracture situation will undoubtedly result in ev en 
greater benefit 

StcH bone ptales and jfrn.s Tin fracture com 
mitCee would like to be instructed as to the 
wishes of the College with regard to activUv in 
comKctton with the stawdarduation of steel bone 
IMitesandscrewsusedinfracturework Copy of 

•*iB* Cynec tObst 1939 »Ux 406 
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the report of the subcommittee ^\a5 submitted 
to the regents 

Aftt tnctnbcrs Certain nctt names have been 
proposed for membership in the committee and 
these, of course, will be presented m the written 
report Dr Joseph Blake has retired and so has 
resigned Dr A 1 Jonas, Omaha, issenousI> ill 
and has retired 

As an example of the activities of members of 
our committee, the fracture evlubils at the recent 
meeting of the American ^ledical Association in 
Portland, Oregon, should be mentioned The e 
exhibits were supemsed bv a commitUc consist- 
ing of Drs Speed, Alli«on, and Darrach with the 
as«istance of an advasorj committee 

Your committee is interested in appointing fel 
lows to have charge of fractuie exhibits at the 
several regional meetings of the College through 
out the 5 ear The personnel of these local com 
miCtccs will necessarilj van according to the 
place of the meeting Dr Kellogg Speed has 


charge of the demonstration at the preseat ireet 
ing in Chicago 

The fact should be recorded that the Roclefel 
ler Foundation has co operated m furtherance of 
good fracture records b> publishing a complete 
statement, illustrated, of the record form used at 
the Afassachusetts General Hospital A repnnt 
of this article will be mailed to A Grade hospitab 
The College has offered to prov^de its address list 
for mailing these reprints 

The chairman of 3 our commttee this Spring 
attended the meeting of the American RaSwaj 
Association, Sledical and Surgical Section m 
\ irginia The relation of the railwaj surgeon to 
fracture treatment was discu«sed As a result of 
contact with this important group of surgeons 
this association appointed a committee to co- 
operate w ith the fracture committee of the College 
m improving the treatment of fractures Dr 
Guthrie, of Savie, PcnnsvJvania, is chairman of 
this committee 


REGISTRY OF BONE SARCOMA 


COWMWC CROWELL MD Cmcvco Recisira* 


COimiTTEE 

Dallas D riiemister Chicago Cbairman 
Bowman C Crowell Chicago Registrar 
Edwin I Bartlett San Francisco 

K C Bloodgood Baltimore 
' Brooks St Louis 
E \ Codman Boston 
C L Connor Mn Franci<eo 
Jamestning New'kork 
W K Galbrcaih I orto Rico 
Frank. W Hartman Detroit 
Ilenr) W 'le>erding Kochester Minn 
J J Morton Rochester N \ 

Luis Razeiti \ enezuela 
Cbanning C Simmons Boston 


S INCE October i 19 S one hundred mnet} 
three cases have been received b\ the Reg 
istrv , of w hich ninetv -one hav e been regis»- 
(ered Oi the remainder some mil be registered 
and some placed on the consultation list Four 
hundred eight) fi\ e registertd and fortv four un 
registered ca^es have been circulated among 
tlurtv-one interested persons There is a con 
stantlv mcrea<ung demand for groups of cases for 
stud) One hundred 'events three foUow up let 
ters covering three hundred forlj eight living 


cases have been sent out to the surgeons register 


mg the cases , „ , ^ 

The present cases in the Registr) fall under tae 


following headings 
Osteogenic sarcoma 
Benign giant cell tumor 
Enings satcoma 
Mvelomata 
Yfciastatic tumors 
Benign osteogenic tumors 
Inflammation 

Extrapenosteal fibrosarcoma 
Angiomata 
Angio-endotheliomata 
Lnclassified and miscellaneous 
Giant cell tumor—malignant 
Not bone tumors 
\\ ithdrawD 


There hav e been exhibits on the subject of bone 

saicomaatseveralrvationalmeetings talkson 

subject bj the registrar at scientific meetings an 
detailed studies on chondro^rcoma b) the cha 
man and by the registrar on Ew mg s sarcoma 



COMMITTEE AND DEPARTlIENTiM/ REPORTS 
THE BOARD ON TRAUMATIC SURGERY 


FREDERIC A BESLE\ M D F A < 
COmilTTEE 

Frederic A Resley UauUpaTi Illinois Chainnan 

Bowman 0 Crowell SecrcUry 

John E Bacon Miami Arizona 

bamucl K Cunningham Oklahoma C»ly 

Lto DrtUka Dtltoil 

Djnald Guthrie Sayre 

Lucian II lAndry New Orleans 

A D Lazenby Baltimore 

Charles F Martin Montreal 

Charles H Mayo RotheMer Mmn 

Thomas G Orr Kansas C ity 

M O Neill Sherman Pitlsbur;h 

Loyal A Shoudy Bethlehem 

FmstA Sommer PotUani 

IredenckJ Tees Montreal 

John B Walker New 1; 5tk 

I T IS believed that the work of the Board on 
Traumatic Surgery has {one forward during 
the past >ear with steady and constructive 
progress and vs hccortung one of the important 
activities of the College The progress his been 
made possible only through the far teaching vosion 
of Franklin Martin, the Director General, who 
has recognized and supplied the tnalerial means 
for Its accomplishments It will be recalled that 
the original Ivenarch Group was appointed m 
1926 and made us drst report at Montreal 
Recognuitig the necessity of obtaimng first 
hand information and securing the real facts re 
garding the practice of traumatic surgery in all 
Us relation«hips, which includes the injured pa 
tient, the employer, the hospital, and the insut 
arco carrier, a comprehensive survey was made 
in the situations as they e^ist tn New \otk Chi 
cago and the oil fields of Oklahoma These sur 
veys were made by Earl \V Williamson Ilis 
carefully prepared reports and his well thought 
out summary and suggestions will be found in 
the June 1929 and *'eptcmber 1929 BtiUrlms of 
the Itiieruan College of Surgeons This accurate 
inlormation forms a substantial foundation for 
deductions and conclusions upon which to base 
an intelligent program for future activities 

VIEDICVL EDtCAlION 

It w as realized that all real progress in the care 
of the injurul depends upon improvement m the 
teaching of this subject and m emphasis placed 
Upon It in the curricula of the medical schools, 
with post graduate courses as well At the m 
stigalion of the Board on Traumatic Surgery, this 
Subject was presented at the 1928 mceUngof the 


S, WAtTKEClV 

American Association of Medical Colleges held 
at Indianapolis, and a committee of that organiza- 
tion has been appointed, whose duty it is to see 
that emphasis is placed upon the teaching of the 
subject of traumatic surgery m the curricula of 
the surgical departments of the medical schools 
The future influence that this wiU have cannot 
be overemphasized 

Obviously a state license to practice medicine 
IS not always indicative oi the ability and quah 
flcations necessarv to do competent traumatic 
surgery, and m this connection it may be fairly 
stated that all hospitals are not adequately 
equipped for the proper care of the injured An 
attempt IS being made bv the Board to form a list 
of competent men throughout the United States 
who are eminently qualified to treat traumatic 
cases State committees have been appointed to 
aid m securing this information and additional 
data regarding these men is being secured from 
hospitals, employers, and insurance carriers, and 
surgeons associated with large industries 
This information is being accumulated at the 
Clinical Research Department of the College and 
indexed on cards At the present time there are 
listed the names of approximately 12 000 whose 
credentials and qualifications are know n Of these 
men, 8624 are not members of the College A, 
large part of this information relative to their 
competency has been secured from the hospitals 
where they do their work 

Many requests have been made by employers 
of large numbers of workers as to what constitutes 
a proper medical 'et up for the prevention of acci 
dents and sickness and the proper care of the 
injured 

Hospitals de ire and require instructions re 
garding the necessary adequate equipment for 
the best care of the injured Insurance earners 
are evincing an ever increasing interest in the 
activities of the College in traumatic surgery and 
are willing to co-ojrerate m the plans to secure 
better cate for the injured To meet this situation 
the Board on Traumatic Surgery is endeavoring to 
establish a high standard of proficiency for the 
prevention of acadents and sickness and the ulti 
mate care of the injured and to utilue every 
ethical and legitimate means to secure the adop- 
tion of such a standard 
The Board on Traumatic Surgery at its meet 
mg October 13 adopted the following standard 
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ST\N*D\RD rOR MEDIC \L SERVTCE 

This standird is to be required of mdustnes, 
hospitals insurance carriers and others desiring 
recognition and npproN al b> the College 

1 A medical department de\ oted to the care of 
the injured shall be under the direction of a care 
full) selected phj sician ri ho is responsible for the 
administration of the ser\nce and for the profes 
sional care of patients, subject to the appro\al of 
the go\ernins bodj of the department The 
personnel shall consist of at least (a) a competent 
phjsician, (b) a trained nur e or the eqmxalent, 
(c) a consulting staff of specialists ofliciall> ap- 
pointed to adv ise and participate in the treatment 
of special cases 

2 The management of the medical department 
shall adopt rules and regulations goaerning the 
policies and the professional ^ork of the depart 
ment These rules and regulations shall provide 
(a) that the principles of the Standard for Medical 
Scr\ace be adopted, (b) that there shall be pre- 
pared a month!) report which summarircs the 
nature and ertent of the injuries and the results 
of iheir treatment 

3 Facilities for the treatment of the injured 
shall consists of (a) an efficient transportation 
service (b) a casualt) department m a hospital 
consisting of rccemng, operating and recover) 
rooms adequately equipped for diagnosis anS 
treatment, with accessible clinical laboratory, 
\ ray, and ph\ steal therapv services all under 
competent medical supervision, (c) a system of 
case records filed accessibly and cross indexed — a 
complete ca«e record being one which includes 
identification data, cause of accident nature and 
extent of the injury with detailed physical find 
mgs, speaal examinations such as consultations 
clinical laboratory and X ray tentative diagnosis 
and prognosis with an estimated period of dis 


ability , progress notes and subsequent treatment 
final diagnosis condition on discharge end 
results, and additional information required bv 
law in the ca«e of a claimant for W orkmen s Com 
pcnsation 

4 Phvsictans designated to treat traumatic 
cases shall be (a) graduates of medicine in good 
standing and legally licensed to practice m the 
state or province, (b) competent in the pracuce 
of traumatic surgerx (c) worthy m character and 
in matters of professional ethics — in this latter 
connection the dmsion of fees, under anv gui-e 
whatsoever, shall be prohibited and (d) familiar 
with the principles of compensation law and con 
track 

5 Medical departments shall fulfill the require 
ments of the \\ orkmen s Compensation law when 
treating emplov ces of industrv 

6 A hospital w hicb maintains a department for 
the treatment of traumatic ca es «hall meet the 
Minimum Standard of the American College of 
Surgeons 

7 Samian conditions, accident prevention 
measures, and health supervision of emplov ees 
shall be provided for in industrial and commer 
cial establishments and in so far as possible to be 
under the general supervision of the medical de 
partmenl head 

At all of the sectional meetin»s of the College 
m the United States and Canada, the variow 
phases of traumatic surgerv have been discus«w 
with interest and profit The interest that the 
di«cus«ions of this subject has ehcited at ihe^ 
meetings is wonhv of comment 

It would be unfair to terminate this report 
without recognition of the thoughtful untiring 
industrv and meticulous attention to detail of 
Dr Bowman C Crowell, secretary of the Board 
He has made its work possible 


ST-\TE AND PROMNCIAL SECTIOWL JIEETINGS 


T he addition of certain features to the Col 
lege activutits with relation to the eccUonal 
meetings in lO’O served to arouse greater 
interest m them and to enhance their v alue Rep- 
resentatives of the scientific committees of the 
Department of Climcal Research attended all 
meetings under authorisation of the Board of 
Regents In addition to presenting the work of 
their respective committees to the Fellows of the 
Colle^'e, these representatives formed local sub 
committees to funcuon in associauon with the 
Central Committees In the intervals between 
the formal eecUonal meeungs the groups of vasit 


mg officials visited other cities where thes 
sented programs before the local countv medica 
societies visited the medical institutions, and also 
formed local subcommittees The work on ird'^ 

tures cancer and bone sarcoma thus received an 

additional impetu and increased its u'efulne^ 
The hospital program was expanded toinclu e 
practical demonstrations and discussions m t e 
hospitals where local and general problerns wer 
discussed to the advantage and interest of ali 
notable and pleading feature of these meetings w 3 
a larger attendance of ho'pital trustees and tne 
active participation in the program 
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The following sectional meeUngs ha\e been 
held in i9-»9 

Amona NcwMctico Texas— Phoenix 1 ebruary 13-14 
California Nevada— Los \ngeles February 1&-19 
British Columbia Washington Oregon — Vancouver Teb 
raary j7-jS 

iUberta Saskatchewan— Regina March 4 'S 
Minnesota North Dakota South Dakota — Minneapolis 
March ti-ii 

Nebraska— Lincoln March 14-iS 

Aclmicalday and public meeting for Manitoba was held at 
Winnipeg March 7-8 

In addition to the meetings just bsted, pro 
grams were furnished for the following County 
Medical Sociebes 

El Paso County Texas— El Paso February n 


San Diego Oiunty, California— San Diego February ts 
San Franasco Count} California— San Fraaasco Febtu 

Po^ndCily and Count) Oregon— Portland February2t 
King County, Washington, Seattle, February 23 

The \isUing speakers at these meetings m 
eluded Drs Alfred W Atlson, Rochester. 
Donald C Balfour, Rochester, Bowman C 
Crowell, Chicago, Carl H Da\is, Milwaukee, 
Allen B kanaxcl, Chicago, Philip H Kreuscher, 
Chicago, Burton J Lee, New \ork, Wilham E 
Loner, Cletcland, Malcolm T MacEachern, 
Chicago Franklin II Martin, Chicago, Charles 
n Mayo, Rochester, W \V Pearson, Des Moines, 
CharlcsL Scudder, Boston, Rev C B Moulmier, 
S J , Chicago, and Mr Robert Jolly Houston 


REPORT OF THE BO\RD ON MEDICAL MOTION PICTURE FILMS 


T he Board has continued the work of sur\ey 
mg existing medical films (or the purpo-e of 
securing information as to what films are 
available, where they can be obtained, and 
whether or not thev are satisfactory for teaching 
purposes About 2 $0 reels of such film have been 
reviewed and catalogued at the office of the Board 
in Chicago 

To accomplish the purpose for which the Board 
was established, new films on practically every 
subject pertaining to medicine must be made 
Leaders in the various branches of medicine The 
Board of the College and the Eastman Teaching 
Films Inc are co operating in the production of 
these films Fifteen have been completed and 
approved, and copies of eight of these have been 
released for distribution The others hiH be 
ready for release very shortly 

APPROVED riLMS REVCY TOR DISTRIBUTION 
The Diai’nosis and Trealmcnl of Iiifeclians of the 
Hand {3 reds) By Dr Allen B Kanavcl 
Benign Prostatic Hypertrophy (x reel) By Dr J 
Bentley Squier 

The Technique of Blood Transfusion (,3 reels) 
Made at the University of Rochester Medical 
School 

Indirect In innal llerma (j reels) By Dr Darnel 
LeRay Borden, Washington 
Simple Goiter reel) By Dr George W Cnle 
Lctopu Heart (r reel) Photographed at the kan 
sas City General Hospital 
Raftics (x reel) Photographed at Cook County 
Hospital by Dr Julius II Hess 
lutestinal Peristalsis (x rref) Photographed at 
the Mavo Clinic by Drs WalterC Alvarezand 
Arnold Zimmerman 


APPROVED FILMS WinCIl WILL BE RELEVSED FOR 
DISTRIBUTION SOON 

im\otonta Con^entla (x reel) An existing film 
which has been revised 

The i\ormal llcort (x reel) An existing film which 
has been revised 

Treatment of A onnal Breech Prescntaiiott (a reels) 
By Dr Joseph B DeLee 

Acute Appendicitis (r reel ) — For the Public By 
Dr Edward Martin 

Uute XppenduiUs (f rerL)— For the Profession 
By Dr Edward Martin 

Tests of \esubular r»nction (x reef) By Dr 
Richard H Lyman, Rochester N \ 

Deiclopmenl of the FerUlutd of the Rabbit's 0 urn 
(x f«0 By Dr WanenH Lewis, Baltimore 
All of the approved films listed in these two 

groups were show n at the meeting in Chicago 


NEW FILMS IM PROCESS OF PRODUCTION 
Fracture Film (5 or 6 reels) By the Fracture Com 
mittee of the College 

H atcT Pollution in Hospitals (3 reels) By Dr 
Arnold H K.egel Chicago 
Hospital Slandardi alion {3 reels) By Dr Mai 
colm T MacEachern Chicago 
Cardiac Irregulartltes (3 reels) By Dr Carl J 
diggers, Cleveland 

Surgical Treatment of Pulmonary Tuberculosis 
(2 reels) By Dr C A Hedblom Chicago 
M^sne Atelectasis (a reels) By Dr Walter 
Estell Lee, Philadelphia 

Preliminary scenarios hav e been w ritten for two 
or three other films, and a number of pictures 
stowing operative technique have also been 

planned. 
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ST \RD rOR MEDICAL SERWCE 

This standard is to be required of industries, 
hospitals, insurance earners, and others desiring 
recognition and app^o^ al b> the College 

1 A medical department devoted to the care of 
the injured shall be under the direction of a care 
full) selected ph) sician ho is responsible for the 
administration of the service and for the profes 
siona! care of patients subject to the approval of 
the governing bod) of the department The 
personnel shall consist of at least (a) a competent 
ph)Sician, (b) a trained nurse or the equivalent, 
(c) a consulting stad of specialists officiallv ap- 
pointed to adv i«e and participate in the treatment 
of special cases 

2 The management of the medical department 
shall adopt rules and regulations governing the 
policies and the professional work of the depart 
ment These rules and regulations shall provide 
(a) that the principles of the Standard for Medical 
Servace be adopted, (b) that there shall be pre 
pared a monthly report which summarizes the 
nature and extent of the injuries and the results 
of their treatment 

3 Facilities for the treatment of the injured 
shall consists of (a) an elTicicnt transportation 
service, (b) a casualty department in a hospital 
consisting of receivang operating and recover) 
rooms adequatel) equip^d for diagnosis and 
treatment, with accessible clinical laboratory, 
Xraj, and ph)sical therap) services, all under 
competent medical supervision (c) a s) stem of 
case records Hied accessiblv and cross mdeved — a 
complete ca«e record being one which includes 
identification data, cause of accident nature and 
extent of the injur) with detailed physical find 
mgs, special examinations such as consultations, 
chnical laborator) and X rav tentative diagno'^is 
and prognosis with an estimated period of dis 


ability , progress notes and subsequent treatment, 
final diagnosis, condition on discharge end 
results, and additional information required hj 
law in the case of a claimant for orkmen s Com 
pcnsation 

4 Phvsicians designated to treat traumatic 
cases shall be (a) graduates of medicine in good 
standing and legallv licensed to practice m the 
state or province (b) competent in the practice 
of traumatic surgerv , (c) w orth) in character and 
in matters of professional ethics— in this latter 
connection the division of fees, under an) guise 
whatsoever shall be prohibited, and (d) farniliar 
w rth the principles of compensation law and con 
tract 

5 Jfedical departments shall fulfill the require 
ments of the W orkmen s Compensation law when 
treating employees of industry 

6 A hospital w hich maintains a department for 
the treatment of traumatic cases shall meet the 
jMinimum Standard of the American College of 
Surgeons 

7 Samtarv conditions accident prevenUoB 
measures and health supemsion of emplo)ees 
shall be provided for in industrial and comner 
cial establishments and m so far as possible to be 
under the general supervision of the medical de 
piartment head 

At all of the sectional meebags of the College 
m the United States and Canada, the various 
phases of traumabc surgerv have been 
with interest and profit The interest that the 
discussions of this subject has elicited at these 
meetings is w orthv of comment 

It would be unfair to terminate this report 
without recogmtion of the thoughtful, untiring 
industry and meticulous attention to detail ot 
Dr Bowman C Crowell, secretar) of the Board 
He has made its work possible 


STATE AND PROMNCIAL SECTIONAL MEETINGS 


T he addition of certain features to the Col 
lege activities with relation to the sectional 
meetings in jg-’g served to arouse greater 
interest in them and to enhance their value Rep- 
resentatives of the scientific committees of the 
Department of Climcal Research attended all 
meetings imder authorization of the Board of 
Regents In addition to presenting the work of 
their respective committees to the Fellows of the 
ColIe'’e, these representatives formed local sub 
committees to function in association with the 
rentral Committees In the intervals between 
the formal sectional meeUngs the groups of visit 


ing officials vnsited other cities where thev prf 
sented programs before the local county 
societies vnsited the medical institutions, and a 
formed local subcommittees The work on frac 

tures cancer and bone sarcoma thus received an 

additional impetus and increa«ed its usefulness 
The hospital program was expanded to include 
practical demonstrations and discussions m the 
hospitals, where local and general problems were 
discuss^ to the advantage and interest of all v 
notableand plea'ing feature of these meetings was 
a larger attendance of ho=.pital trustees and their 
active participation in the program 
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translates from many languages — Dutch, Span- 
ish, Italian the Scandinavian languages, Bo 
hemian, Polish, and Russian— considerable v,oA. 
being required m the languajjes of less importance 
in medical literature because of the broad field 
ser\ed b> the College 

Co-operation mth hospital libraries has become 
much more extensu e during the past > ear Rep- 
resentatives of hospitals have been given aid m 
estabhshing libraries m hospitals or, perhaps more 
important still, m planning for a more active 
service from a hospital library already established 
but more or less dormant In hospitals where 
hbrarj «iervice has been encouraged subjects have 
been selected for study and compilations have 
been made from the hospital case records com 
bined with reviews of comparable data from the 
literature The librarian furrushes information 
in connection with unusual cases m the hospital, 
answers questions from the laboraiorv, and is an 
important factor in the rev icw of interesting cases 
or senes of cases in the hospital staff meeting 
There are manj opportunities for exchange of 
duplicate material between the College Library 
and the hospital librarj to the adv antage of both 
This coming jeai there will be published reg- 


ularly in the Bulletin of the College a list of dupli- 
cates that can be furnished to hospitals and other 
libraries as exchange material and also a list of 
books especially needed in the College Library 
includmg bound journals required to complete 
files 

Instead of one or more outstanding gifts to the 
College Library during the past year, there have 
been smaller acquisitions too great m number to 
permit of listing m the available space This is 
partly due to the fact that the Library hasreached 
the stage where any extensive collection offered 
to the Collie is largely a duplication so that only 
a few volumes can be accepted from one source 
There have been contributions from a larger num 
Lcrof the Fellows than ever before, the additions 
m many caais being the very latest publications 
and therefore most \ aluable m our research work 

The College Library should have a complete 
collection of the works of the Fellows of the Col 
lege including two copies of all reprints for the 
Package Library section Fellows of the College, 
especially those entering this year, are asked to 
send m copies of their books and articles and to 
keep such collections complete by the addition of 
new material as it comes from the press 


GREETINOS PROM THE COLLEGE OF SURGEONS 
OF AUSTRALASIA 

Db John Newiun Morris Melbourne, Aus 
ttalia Mr Ptesidentand Fellowsof theAmcncan 
College of Surgeons It is my privilege to convey 
to you today official greelmpS from the Executive 
Committee and a message of very heartfelt good 
will from the Fellows and members of the Col 
lege of Surgeons of Australasia which includes 
New Zealand 
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A pamphlet prepared under the supemston of 
the Board, containing detailed descriptions of all 
approved films, is being sent out to medical so 
cieties, medical schools, hospitals, and Fellons of 
the College 

The production of the films ahead} completed 
under our program has invoked much experi 
mental work in relation to such pha*^ as lighting 
of operative fields, building of special cameras for 
photographing animated draw in 5 ,s and perfecting 
the use of panchromatic film and color filters to 
diminatebJood from theoperative field Even one 
connected with the development of the work has 
gained much v aluable experience, as a result of 


w hichfuture film productionswill require less tune 
and more sa tisfactorj results can be accomplished 
The whole idea of utilizing motion picture films 
for teaching medicine and surgery has been gnea 
added impetus by the keen interest shoivii m the 
films exhibited at the meeting of the Clinical Con 
press m Chicago Demonstrations made at that 
lime of films resulted in much diicassm 

of the possibilities of this method of teachinj It 
IS the general opinion that the scope of the silent 
film IS immcasurabl} widened b> the addiuon of 
sound Colored films shown at the meeting aliO 
offer interesting po sibi!itic» for further develop- 
ment 


THE LIBRAR\ AND LITLRARN RESEARCH DEPARTMENT 


w; 


•x j HEN the College Librarj was initialed 
/V'' a research staff was organized to make 
this Librarj of u«e to Fellows of the Col 
lege and to members of the medical profession m 
general The dev elopment of the Ltbrar> through 
each succeeding j ear has been accompanied bj an 
ev en greater dev elo]^ent in the service furnished 
by the associated Department of Literary Re 
search Requests are received from foreign coun 
tries as well as from all parts of the United States 
and material goes out by cver> mail, eraergenues 
being met b) telegram and air mail For one 
doctor supplied with information m the reading 
room there are some two hundred served at a dis 
tance from the College Library In each instance 
a definite outline of the doctor s requirements is 
followed, and according to this outline the work 
vanes from the furnishing of a few references to 
the most comprehcnsiv e stud) of the subject 1 he 
service covers the compilation of bibliographies 
and the preparation of abstracts and translations 
or complete reviews of the literature to assist the 
doctor in his clinical work in his expenmenta! m 
vestigations or in the writing of his medical and 
surgical papers Manuscripts of medical papers 
and books are edited and indites prepared of 
books ready for publication 
The loamng of books from theLibraiy is reduced 
to a minimum because the College collection is 
required for the great amount of research work 
done in the College Librar) and also because most 
of the loan rtquirements are met by the reprmt 
material m the College Package library 
The Package Libraiy is a classified collection of 
reprints and clippings from journals, selections 
from which are loaned on practical!) every sub 
lect nut in work in the Department, and sec- 
tion is m addiUon to the usual collection of books 


and journals Another division, more iroporlant 
still, is the fife of bibliographies, abstracts, so3 
translations that have been compiled «rnce the 
Department and the Librar) were established 
some eight ) ears ago 

The emphasis placed on service has defiflitelj 
shaped the character of the medical hbraiv sot 
onl) of the College Librarv but of local Lbranes m 
hospitals and dimes that have become more or 
less closely associated with the central Libra^ 
It has also brought a new tj^pe of worker into the 
field, the librarian who sees not merelv » eouec 
Uon of books to be catalogued and cared for, byt 
a fund of mformauon which must be continually 
worked ov er to be made of practical use 

The College Librar) afford, a ttavnms center 
for such librarians and continues to co-operate 
with them after the) are m local service b) fur 
mshing material to complete the local librarv an 
b) furoishing translation*, editorial as«i5tance, 
and help along anv line that car not be full) 
covered bv the focal librarian or rc earen 
Thus m addition to supplv mg the mdivadual ooc 
torsdirectl) theCollegeLibrarv ardDepartment 
of Literarv Research serves indirectl) b) supple- 
menting the work in hospital libraries or tte 
hbrat) and editorial departments of clinics 
The central Librar) must be more complete anQ 
the staff more comprehensive than in a loc 
librar) Because of the number and larielv o 
requests received at the College, the Librar) ha 
use for historical and other material that woma 
be out of place and practicallv useless m the 
smaUer local libraries where the hmitcd space is 
filled with the most useful and recent selections 
InAesamewa) the research staff at first m 
eluding among their full ume members only 
woaS in German, and French, now 
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certainly cannot be accused oi conttibuUng to 
CTCessne cost of legiUmate medical care 

6 The pubbc demands not only legitimate 
medical care of the best quality but when dight 
or serious illness comes, people ate often TttUess 
in their demands for estra\-agant rooms unnec* 
essary nursing, and unwarranted consultations 
These are often paid for bj amounts in imerse 
ratio to their importance 
Sickness is an unlocked for emergency and its 
cost, at any price, is looked upon as an embarrass 
ing burden 

UEDICAt AVD SUBGICIL ECO^OS^CS FROM TIIE 
STANDPOINT OF HIE HOSPITAL ADUINtSTILVTOR 

Christopher G Parnall, M D , Rochester, 
New York Medical costs ate only a part of the 
general adiance in the present day standards of 
living They stand out prominently because they 
come to the average person when he is least able 
to hear their burden Doctors as a class, are not 
becoming unduly rich Hospitals must struggle 
harder than e\ er to make up their deficits Med 
ical care becomes merely one of the multitude of 
factors m th^ high cost of modern living The 
cost of preparation for medical practice has 
reached tnc point w here one is appalled la consid 
ering it It is getting so that only the well to do 
may contemplate medicine as a career The doc 
tor fts a consequence, must make a just charge for 
his work, but should refrain from ordering expen 
sue service without duly considering its actual 
necessity Despite the fact that hospitals arc hav 
mg ahard struggle to provide within theirbudgets 
for necessary and desirable activities there is 
waste and unwarranted extravagance m the 
building and maintenance of some hospitals Too 
often hospital building projects are undertaken in 
the spirit of ercelhng m physical form 
Probably the most feasible plan is a service ot 
ganized and controlled by the hospital with lim 
lied professional fees or stated salaries for staff 
physicians Unfortunately a considerable pro 
portion of persons of moderate means fails to dis 
criminate between the essential services of the 
hospital and those which are relatively uniropor 
tant The cost of medical care is high but, before 
there can be any large reduction of costs some 
plan of CO operation which includes the doctor 
the hospital, and the public will have to be worked 
out The problem concerns not only the cost but 
also the burden of the cost If the burden can be 
distributed the problem will be solved 
The Committee on the Cost of Medical Care, 
constituted as it is and enjoying the confidence 
generally of the public and medical profession is 


perhaps the most logical group to w hich w e may 
kioL for leadership Simply stated the task of its 
members is, is it not, to propose a feasible plan for 
the istribution of the burden of the cost of medi 
calcare^ The accomplishment of that task will 
be a difficult and momentous achievement m 
which the medical profession will justly share 
medical and SURCIC \L EC0V01IIC5 FROM THF 
STINDPOINT OF THE NURSE 

Janft M Geister, RN, New \ork The 
nursing needs of the patient in modest circum 
stances must he met at a price vv hich the average 
patient is able and willing to pay Ineitncably 
bound up in the problem of economics are the 
questions of av’ailability and quality, of a graded 
service meeting all types of nursing needs, and of 
a nurse reserve for epidemics, disasters, and other 
periods of unusual stress To the nurse the ques 
lion of economics includes not only the need for a 
reasonably adequate income but reasonable hours 
of work and opportunities for advancement, for 
further study, and for some family and social life 
II IS being demonstrated daily through visiting 
and student nurse work that tKe majority of our 
patients can be made comfortable and secure w ith 
an mtermuient service both visiting nurse and 
student demonstrate that with intermittent serv 
ice the persona) relationship between nurse and 
patient can be constructively maintained The 
waste of the general practice of continuous nurs 
ing care cannot be overemphasized 
It seems inevitable that for the great group of 
patients 0! modest means our nursing resources 
must be organized Practically , this means organ 
izing graduate staffs on salary lor both hospitals 
and home patients This would not preclude the 
employment of special duly nurses for continuous 
service if the patient could afford it, nor would it 
keep from the cnlicalW ill patient the continuous 
service he must have A conbnualion of pres 
ent individualistic methods of nursing offers no 
hc^ for a reduction in nursing costs The nurse 
must have a decent reward for her labors and 
when this rew ard goes below the minimum stand 
atd accepted by the communitv for other w orkeis 
theend resultisjeopardyofthepatient Thewell 
qualified nurse is forced into other fields The 
present annual income of the private duty nurse 
has reached the lowest level compatible with any 
degree of safety to patient, nurse, and community 
We can offer to the patient a utufotm quality of 
nursing the amount based on his needs rather 
than on an arbitrary 24 hour day scheme, at a 
reasonable cost only if our present waste is elim 
mated and control and distribution are facilitated 
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REPORT or 1929 CONFERENCE IN CHICAGO 


abstract of the papers anU discussions 
presented at the Hospital Standardization 
Conference held during the Clinical Con 
gress of the American College of Surgeons m Chi 
cago October 14-1S iqig is presentcdin the fol 
lowmgpages I ranklin H Martin M D Chicago, 
president of the College presided The distin 
guished guests i\ere introduced bj Surgeon Gen 
eral Merniie W Ireland Washington, DC, 
president elect of the College 


of like ideals I ask consideration by this Con 
gress of the possibilitj of a workable affilntioa 
between medical health ofScers and standirdued 
hospitals through the International Society of 
Medical Health OEBcers 


ADDRESS OF «T1X01IE 


F*antj,is H Martin, MD , Chicago Inar 
ranging this sjmposium we ha\e sought to bnog 
together authorities who are interested in the eco- 
nomic solution of the cost of medical are— au 


Arnold 11 Recel MD Chicago Chicago ihoriues who arc in a position to know the fact* 
isproudtoha\easitsgueststhosewhopersoQif\ jn\ohed and to estimate the bearing of these 
our highest ideals the standard bearers of con facts on the solution of this intricate problem 
scientious surgical practice and better hospitals The cost of medical care invohes six funda 
As a surgeon and as Comrtussioner of Health of mental factors (1) the medial profession (a) 
the Citv of Chicago I extend to )oa welcome therapeutic measures (.j) the hospital* Ihe 
Those of us who more recently ha\e entered the laboratories, (5) the trained nurae, and (6) thed^ 
field express our appreciation to the Amerian mandofihepublic Afair, judicious thoughtfulap- 
College of Surgeons for our excelient training for praisalof these factors will be pioductiie of wm 
the criteria set for our educauon forjardsUcks petenl endence The parts plajed b> these 
of ethics and conduct m practice for standards of >*atious factors ma> besummedupasfoUons 
professional aims and competency, and for effi 1 The aierage income of practitioners of sci 
cient, well equipped, and w ell managed hospitals entific medicine is low compared to the income ot 
As the need tor competent surgery, for standard other learned professions and is not to be consid 
ized hospitals and for health inventona is hlled ered as contributing heasily to what has been 
other problems will be taken in hand A definite termed the high cost of medical are 
policy as to procedure and practice in theehnuua s LcgiUaijle therapies as prescribed b' sri 
tion of defects in school children and in the solu entific legalued practitioners, are reasonable m 

tion of our crime problem must be established cost Self prescribing may lead to unreasonable 
With a survey of the schools of Chicago as a basis expense Excessive expense is often meurrea 
it is estimated that in the United States and through the use of patent medicines and so- 
Canada more than IS 000 000 children of school called therapy as apphed by irregular pracU 
age are suffering the handicaps of correctable de Uoners 

fects In the correction of the phv sical and mental j The av erage cost of routine hospital care is 
ills of children there will befoundat least a partial not exorbitant, even in face of the fact that we 
solution of the seemingly insurmountable behav are m an age of extravagance and reckless expena 
lor problems of our youth iture .. 

A general appreciation of thp higher standards 4 Laboratory charges when limited to in 
setbv the American College of Surgeons has made generally accepted routine tests and 
it possible for the legally consututed health de tests actually prescribed by the legalued 
nartments to raise their minimum requirements tioners of regular medicine are reasonab e 
The International Society of Medical Health comparisoa with scienufic laboratory work m 
has recentlv been orgaaued itsobjective commercial world 
bein'- to raise the standards of public health ad 5 The fees of professioiul y tramed nurse 

ministration and to CO operate closely with bodies fat below the sabnes of skilled workmen i > 
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more routine, and less scientific attention for the 
patient There are schemes for governmental 
health and hospital insurance and it may be that 
eventuall> sometiung of this sort will be evolved 
to aid m the solution of the problem As a 
matter of fact, the hospital is a commumty asset, 
not a profitable business, and must be ac 
cepted as such 

Personally I believe the s year course of nurs 
ing as a minimum would have been better for the 
av erage nurse than the 3 year course The routine 
2 year course would not be rehsbed by the hospi 
tal authorities, who profitably absorb much time 
and labor from the nurse in traimng I would not 
estabbsh an upper limit of nurses traimng but 
would encourage all those who had the desire and 
ability to taVe 3 or 4 jears of traimng, just as 
medical students are encouraged to take post 
graduate work The speevaV work for nurses would 
ht them to fill superior positions 
Patients at the upper end of the financial scale, 
whose economic condition warrants it will con 
Unue to have two nurses, i j hour or 8 hour duty, 
or whatever they desire, the more the better I 
shall be pleased to see the nurses get jobs For 
the common man the hospital should employ the 
nurse and use her in superior positions and when 
necessary at an extra charge sufficient to cover 
the cost of semi private care of several patients 
Her fine training 1$ wasted in scrubbing floors 
making beds, giving patients baths, and doing 
many other tasks that a hospital maid could be 
trained to do in 6 months The nurse has had 
superior training, she should have a superior po 
sition with reasonable hours and certain pay 
I believe the financial burden of sickness on the 
common man so far as hospital and nursing care 
is concerned could be greatly reduced bj properly 
planning and equipping hospitals by int^uang 
economical methods of caring for the patients 
and by compelling the proper authorities to pay 
for the care of those unable to meet the expense 
The mumcipal or county authorities should not 
sponge ofl funds from the charitable minded or 
add to the burden of the sick already overtaxed 

COMPARISON OP MEDIC VL AND HOSPITAL COSTS 
FOR INDIVIDUALS IN MODERATE CIRCUMSTAKCFS 

Stewart R Roberts, M D Atlanta The 
patient in moderate circumstances is to the hospi 
tal a business proposition When sick he must 
have service m proportion to ffis sickness no mat 
ter what his means U is the sickness and the cure 
that count with the wealthy paUent while it is 
the sickness the cure undz/jeror/ that count with 
the patient of moderate means 


It IS difficult to slate the relaUon between medi* 
cal fees and hospital costs for patients in moderate 
circumstances The problem involves many ele- 
jneats — the patient, his thrift, the length of ffis 
stay, the kind of room or bed he wcepts, whether 
or not he has an operation, 'h. ray, or laboratory 
examination, whether or not a trained nurse is 
employed, and whether the physician charges his 
regular fee wnthout relaUon to the circumstances 
of the patient, reduces his fee to fit the financial 
circumstances of the patient when he enters the 
hospital, or scales it still lower m considerauon of 
the depleted means of the patient when he leaves 
the hospital Another factor to be considered is 
whether the patient recovers and vs able to work 
in order to pay his medical fee, or whether he dies 
and leaves a family without support Generally 
speaking, in a short illness, the hospital fee is 
from one l^rd to two thirds of the medical fee 
In an illness of moderate length, say j weeks, the 
fees are approximately the same In a long illness 
the hospital fee is much larger than the medical 
fee 

general SUllilARy, VV7T1! SPECIAL REFERENCE TO 
THE INFLUENCE OF UNIVERSITY DISCVOSIIC 
CLINICS AND THEIR PEARJNO ON THE FEES OF 
INDEPENDENT PRACTITIONERS 

Riciubd R Smith, M D , Grand Rapids The 
increased cost of sickness is a heavy Durden to 
people of moderate means, and workers m the field 
of health should endeavor to make this burden 
Lgbter At the same time the practice of scien 
Ufic medicine must go forward The doctors 
want the public to receive the best possible hospi 
tal service at a cost commensurate with such 
service The doctor emphasizes the professional 
and scientific side, and the patients the nursing 
and household comforts to which they are ac 
customed Some want privacy and a special 
nurse which increases their bills enormously 
Regarding costs as a whole, the hospital should 
be economically run, the hospital authorities have 
the urgent responsibility of seeing that the cost 
to individual patients is justly distributed and 
that no patient pays for more than he actually 
receives estimated on a sound, fau basis Most 
hospitals ate run economically but not sufficient 
emphasis is placed on essentials A credit bureau 
m each hospital lor the investigation of the pa 
uent s finances and a schedule of charges which 
seems just and reasonable are essential 
In the university dime the doctor sees an en 
dorsemeat of slate medicine w hich ev en tuaUy may 
prove to have serious efiects upon private prac 
uce and upon the health of the public which the 



362 


SURGERY, G\NECOLOGY A\D OBSTETRICS 


THE REL-\TI0SSI1IP OF ilEDlCIVE AND ItS AIDS TO 
THE COST OP UEDICM C\RE 


T^s means an orgamaed graduate nurse staff the charges for medical care are Mediated ^ 
^nich mil oiler to the nurse the things she should far as the nurses are concerned it may be eranted, 
ha\e a reasonably adequate income, a shorter without fear of contradiction, that the present 
working day, opportunities for study and ad scale of prices for nursing service is gen^y 
vancement, and consuuctue leadership The speaUng, anjtlung but exorbitant. And nhat 
present individualistic form of service provides no about accessories? The mcidental hospitaler 
machinery for obtaining these things penses, such as the cost of jnedicmes operatiai 

rooms, fees for anaesthetics, laboratory vrori and 
other extras, all combined represent, as dosely as 
we may judge, one fifth of the cost of dines 
I^v AmrossE M ScnwiTvLL,v, SJ, PJiD, Even if we trere to reduce these expenses by one 
u unique and privileged position of half we wouldhave reduced the total cost of illness 

the physician in his dealings with his patient has by not more than to per cent Herethenisoureco- 
been radically and, m all probability, permanently nomic problem m so far as it relates to mediane 
invaded The nurse, the hospital authorities, the the hospital cannot reduce its charges U12 pli) 
dietitian, the social worker, all have something to sician must not be asked to do so, the nurse can 
think and to say, independently of each other, not do so, and the cost for accessories may be re 
concerning the welfare of the patient The nurse duced at most by only 50 per cent. Clearly, we 
IS gaimng progress toward professional are confronted with a problem which is mtef 

autonomy The dietiban is carrying on a crusade twined with our whole economic ^•stem, anu, 
for a recognition of her position in dealing with until the large and comprehensive study now 10 
the sick The social worker, too, is suggesting prepress has been completed, any suggestion of 1 
that she has an independent contribution to make radical character would seem untimdy 
toward the study and care of disease The 
laboratory worker has given more than a hint 
that his or her function is not merely to aid m 
diagnosis but actually to voice an opinion in 
therapeutics 

Obv lously , the sick human being is an interest 
ing object of study Not only the physician set 

forts but the efforts of all his assistants havemade uuauviai »caic lu nuuiu uic . 

our people progressively health'conscious, and fant detad and the ry per cent at the lower end 
as a result of enormous propaganda there now of the financial scale who are essentially objects 
exist countless health activities which 20 years of charity Of the mtervemng 70 per cent, toper 
ago either were unknown or, if known, were rela cent toward the upper end, at some inconvenience, 
lively insignificant are confront^ mth the can continue to carry the financial burden sod 10 
fact that the sick man is surrounded by a swarm per cent near the lower end cannot pay their doc 

of officials and semi-officials each to be sure fully tors but can pay something toward hospital costs 

capable 0/ adding greatly to the comfort peace of The intervening group, comprising at lea«t wit 
mind, and health of the patient, yet each folly the total population finds the cost of hospit^' 
conscious that he has a right to an adequate finan ization and nursmg a burden which can be met. 11 


NUESLVG A.\T nOSPITAL COSTS FOR PVTIVIDt^ttS 
LS ilODi-RATE CIRCUMSTANCES 

WitLiAU J Ma\o, M D , Rochester There 
are two classes of patients to whom the 
of hospitaluation presents no problem 
per cent of the population at the upper eno ot «e 
financial scale to whom the cost is an unimpor 


cial reward for the services which he renders— a at all only by a very considerable sacrifice 
reward, too, commensurate with increasing stand Supersafesmanslup is somepmes found in me 
ar^of education and experience Is it any non hospital The patient is placed in surrounoi^s 


amsoteciucaut/il anu cipciiciivc as n any tyi/n unnHiat — - 

der therefore, that an economic problem 0/ cnor which however much they may appeal to a* 

- ...J., v,...: nt,r l,».>1lh vne,> a re aboV C hlS fflCanS aOd ha' 6 DO 


mou5 magnitude has arisen from our health xsthetic sense are above his means and Mve no 
activities? value in rebeving the condition from which n« « 


If'lhe costs of illness are to be decreased one suffering The patient in a wcU planned ward 
more of four cost factors must neccssanU be which gives a moderate degree of ^ 


denKSrfd namely (r) the hospital costs fa) the make a quicker recovery as a rule, than the F 
the nursmg costs and (4) the Uent in a private room with two attentive nurs« 


nf iccessones The hospital has I believe State medicme has worked wonders in the 
v.«d.ca.ed o, lUa, added .8 


tor.r;s“; moa;> ■n^n^ .(zf^Sa « 


rlfn W,. have numerous pronouncements from take over the c-.w - 

physicmnsinvanouspartsofthecountomwhich traduce cml service mediocrity, more drugs 
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carr> out the policies of the institution as ap- 
pro\ed and authorized b> the governing 
4 An adequate and efficient personnel, com 
petent in the various fields to carrj out the 
details of management and administration under 
proper supervasion, and responsible to the chief 
executive officer of the institution 

5 An organized medical stall of ethical, com 
petent doctors to determine, dev clop, control, and 
carr^ out the professional policies of the hospital 
subject to approval of the governing bodjr 

6 Adequate diagnostic and therapeutic facili- 
ties with efficient technical serv ice, under compe 
tent medical supervision 

7 For all patients treated, accurate and com 
plete case records, cross indexed and filed m an 
accessible manner so as to be av ailable for future 
study, reference, and clinical research 

S Group conferences of the administrative 
officers and medical staff to review regularly and 
thoroughly the activities of thevr respective diva 
sions for the purpose of keeping the service and 
scientific vork on the highest plane of effi 
ciency 

Some of the outstanding results of Hospital 
Standardization are 

I The shortening of thepatient $ stay,non gen 
erally ranging from 8 to 1$ days, with anaverage 
of !-» s days, a decided improvement over that of 
zo or 13 years ago 

•» The lowering of hospital moitaUty rates to 
a range of s to 6 per cent with an av erage of 3 to 
3 5 per cent, a vast improvement over the per 
centages of 10 or 13 years ago 

3 The lessening of the inadence of infections, 
complications, and «econdary conditions, as le 
vealed by hospital records and statistics 

4 The increasmg number of consultations, 
promoting better diagnoses and therapy 

5 The increasing number of autopsies, making 
the practice of medicine more thorough aud ac 
curate 

6 The group study of certain diseases based 
on the cUnical records 0! the hospital 

7 The increasing interest in teaching and 
clmical research mamfested by the medical staff 
and hospital management 

8 The greater use by the medical staff of diag 
nosuc facilities, such as the duucal laboratory and 
the \ ray, to assist in making or confimung 
diagnoses 

Discussion 

N P CoLWEtL, M D , Chicago In the past 
SO years there have been more remarkable^ 
vances m medicine than in all previous tim<» 
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There has never been a time when nations around 
the globe have been so free from epidemics as at 
present Instrumental in advancing the practice 
of modern medicine have been the hospitals 
ith the rapid dev elopment of these institutions, 
it IS not surprising that some have not gained all 
the equipment and other essentials for a good 
hospital However, the different hospital agencies 
are all working for the same purpose — the best 
possible serv ice to the sick and injured We must 
all work together for this worthy cause The 
splendid co-opera tion w hich has been show n since 
Dr MacEachern has been in the work must be 
continued 

TItE SDPERISTZNTEST’S VIEWTOIVr OF THE 
NURSISC PROBLEM 

Pace H Feslee, Minneapolis The present 
day nursing problem IS (i)toreduceandimprove 
the supply of nurses, (3) to replace students with 
graduates, (3) to help hospitals meet the cost of 
graduate service, and (4) to get public support of 
nursing cducabon The Committee on the Grad 
mg of Cursing Schools is now studying ques 
uonnaires to ascertain actual conditions m the 
personnel of schools of nursing, to the end that 
the number of schools and possibly the number 
of students may be greatly reduced 

The American College of Surgeons alter 10 
years has reached a very small percentage of the 
smaller hospitals hlore than 50 per cent 0! 
hospital beds are m tow ns of less uian 10 000 and 
61 per cent m towns of less than 3$ 000 In 
Minnesota practically every community has a 
modem hospital with modern equipment How 
ever, it IS difficult to get nurses to go into such 
commuiuties, for a nurse trained m a large, mod- 
emhospitaj craves the contmuousactivity to which 
she IS accustomed It is not imperative that these 
small hospitals have nursing schools, but many 
have to conduct schools in order to have a nursing 
service 

The large hospital faces problems which have 
resulted from propaganda regarding the cost of 
medical care to the middle class — which cost 
usually begins and ends with the hospital bill — 
but all hospitals of any importance have good 
service for the middle class patient Hospital 
costs are simply keeping up with the advance in 
medicine This mcreased cost can definitely be 
divided into two parts (i) service — piimanly 
nursmg service — and (2) education The added 
expense is more than covered in the saving of 
time to the patient and in increased efficiency, 
smee hospitals are msututn^ many time and 
labor saving devices The patient now spends 10 
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(loctorscrves In order to teach the students the charges^vitlunthclimitofthepatjentofmoderate 
unnersity medical school needs material and re means In all our discussions and poisiblerefonn 


1 It. * M 9 fcccj/ iiic ticat miciciia vi uic w 

be unable to naj more than their hospital bills tient m the foreground lest we become caUoj? 
1 hese clinics ha\ c grow n enormouslj until toda\ inhuman, or mercenary 
manj patients are admitted to the out patient de 

partments and hospitals who could pa> small or seport ov hospital srAMHEDiiinoN 

moderate fees but who receive profe«ional scrv * 9 ^ 9 . ** years ls retrospict 

icesfornothmg, thus taking from the practitioner MAicotir T MAcEtcii£R.\, MD, Chicago 
*1 considerable amount of income During the year over 3,600 general and 'p^l 

Discussion 


(cTcepting mental and tuberculosis) hospitals 0! 
25 beds and ov er were on the survey list 0/ u-hicb 
2,855 ''ere considered for approval The«e were 
grouped as follows (a) 100 beds and over 1,334 
(b) 50 to 99 beds, 974, (c) 25 to 49 beds, 547 01 


Bird S Colfr, New \ork Ue must draw 
a line between public and private duty The 

city, county, or mumcipabty should pay in full ... . 

for charily and welfare patients in all hospitals the total, i 969 were awarded full or conditional 
and not leave this work to private charity 1 -rom approval, leaving 8S6 which were not apptovei 
the standpoints of efficiency and economy, the CeruGcates of approval have been awarded to 
standardization of hospital equipment, supplies irt^j hospitals prior to October i i9’9 This 
and procedures is of great importance at this year tg hospitals which have lost tieir rating 0/ 
time Much money is needlessly spent 00 hospj full approval wall be requested to return their ck 
talequipmentwhichmightbe saved if therenere uficates for failure fully to comply withthere 
well established standards to guide the hospital quiremenls The total Bed capacity of the ho«pi 


management Herein lies a big field of endeavor tals under survey 15409350 of which 33?)^ 
for this organization which IS «erving the hospital beds are m approved hospitals 


^ This mesas that 

field so splendidly approximately 7,183,380 patients spent at l«a t 

C Jerr Miller, M D , New Orleans One of 82,200560 days in approved institutions during 
the problems facing us todav is the question of the the y ear 

chanty patient Why should the p^siuan as an Hospitals are classified as follows (i)noiap 
individual or as a member of the medical staff provea— the hospital which does not acceptor 
have to assume responsibility for the chanty pa meet the requirements in any respect (i) 
lient? This patient should have proper care at the nonally approved — Ae hospital which has ac 
expense of tnepubbe— a community responsibil cepted the requirements and is endeavonng w 
ity not to be borne by thephysicianinhi$per«onal meet them, butforlack of timeorolheracceptaoi'- 

or individual capacity reasons has not been able to carry them out mM 

MalcolmT MvcEachlrn, M D Chicago I detad (3) fully approv ed — the hospital which tas 
fully believe that hospitals generally are being met all the requirements and is canyu'^lcfo 
efficiently admimstcred and doing all possible to out m an acceptable manner (4) certified— toe 
keep down costs for the patient of moderate hospital which has been fully approved for 
means Most hospitals do 1 2 to 20 per cent char sufficient Dme to assure the American College 0 
ity work and frequently without subsidy or spe Surgeons that it will conscientiously live im to 
eval funds to pay for it The liquidation of this the requirements at all times and has therefore 
liability may sometimes mean higher charges to b«a granted a certificate of approval 
paying patients Every hospital doing chanty The eight fundamental principles of Hospita 
workshould have subsidy from the mumcipalilv. Standardization are . 

county or state, or some special fund or endow r A modem physical plant free from bazar 

ment to pay for this work and prevent its being inimical to the patient s welfare and safety, 
a burden on the regular budget er!j furmshed and equippe<i for the comfort an 

In the planning of hospitals cosily adrouustra scjenufic care of the patient 
tion mav be saved through small easily ewed for • \ carefully selected governing body rep 

morns or cubicles, wath the service convement to sentatne of the best community 

S A wide range 0/ accommodaUon which body is vested complete and sup me 

smteKothevaried&nancialmean»ofthepatieivt authority for the management of the mstitu 

sUndardSuon^ cquiimcit* t Acompetent chief executive officer or supe 

swpphfs. and procedures, all tend to keep hospital mtendeot with authority and responsibility 
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providing tbe proper facdiUes and b> eticour 
aging the student to take ad\anUige of them 
If the hospital is sectarian, moral education can 
he obtained bj religious training In Cathohc 
hospitals this is particularly eas> for the> can 
make a direct appeal to the students through the 
fundamental tenets of their religion In hospitals 
of a non religious type the moral training must he 
attained by bringing the student to a proper real- 
ization of, and respect for, her v.otk 
The best means of insuring efficient care for the 
patient is through the maintenance of a high grade 
nursing stall And this, in turn, is insured only 
by the proper type of education in our schools 
education nhich makes for well balanced grad 
uates who regard their profession not as a means 
of earning a livelihood, hut rather as a sacred 
calling and who, while caring for the physical, 
mental, and moral needs of the patient, find 
dmne inspiration for their work in the words of 
the Master ‘ Whatsoever you do unto the least 
of these, my brethren, you do also unto Me 
Discusvon 

Aunt Elpredce, RN, Madison All state 
studies tend to prove the report of the Grading 
Committee correct A small study in my state 
has proved the oversupply of nurses The Grad 
ing tommitlee’s report is based on the fact that 
there is an o\er«upply of nurses, very poorly dis 
tnbuted It is undoubtedly true that many people 
are not properly nursed, even when many nurses 
have no work to do Small hospitals are increasing 
in number and nurses must be provided for them 
Graduate nurses will be glad to nurse m small 
hospitals if the working conditions are salisfac 
tory The superintendent of nurses must be as 
capable in tlie small hospital as the large Often 
greater ability is required in the smaU hospital 
for m the large hospital things are usually well 
organized Proper living conditions a graded 
salary and a plan for staff education are ncces 
sarj In small institutions so many graduate 
nurses would not be required if there were a care 
fully graded service with attendants or maids 
under proper supervision, who were not permitted 
to render nursing care, which should be given by 
only the nurse herself 

In the general discussion which followed, 
several speakers commented on two important 
matters (a) the discontinuance of the monthly 
allowance to student nurses and the Aversion 
oi the money to nursing education — a plan fa 
vored by many present, and (b) the obtaimng of 
belter qualilied instructors in schools of nursing 
to avoid the frequent anomaly 0! the student 


nurse with a more extensive background of edu 
cation than her teacher A strong plea was made 
for higher educational standards and pedagogic 
profiaency in schools of nursing 

STAFF CO^FERE^CES 

Walter S Goodale, M D , Buffalo In re 
cent years appreciation of the value of group 
thought And action has penetrattd the practice 
of medicine No one man or woman can know 
everything about medicine, which daily becomes 
a more complicated science and art Therefore, 
conferences of various kinds have been intro- 
duced into hospital practice, thus making diagno- 
ses and therapies more communal concerns than 
indivnduai, as heretofore 

The minimum number of staff conferences for 
each hospitaJ should be one a month but weekly 
meetings are better The large hospital may hold 
a monthly general conference and more frequent 
departmental conferences, including the path 
©logical There cannot be too many conferences 1! 
they are all instructive In the Buffalo City Hos 
pital, we take particular interest m the internes’ 
conference, 1 00 to 7 00 p jn dailv, for the dis 
cussion of all serious cases in the hospital This 
IS most valuable in our tvpe of institution, not 
only from the standpoint of care of the patient 
but for the education of the interne All staff 
conferences should aim at improving the service 
for the Sick and iniured and the education of the 
medical staff 

Ducussion 

John T BiniRus, M D , High Point, North 
Carolina We have a weekly staff conference 
which everyone must attend Cases terminating 
in death are discussed Every autopsy 13 fully 
discussed Inquiries are made into any infections 
occurrmg in clean cases All cases which are not 
doing well are discussed from every possible angle 
We do not exempt from the staff conferences our 
nurses, laboratory technicians anesthetists, or in 
structors of nurses I think the greatest and final 
^cst — the acid lest — of any institution is the de 
termination of the extent to which it can lower 
Its death rate If the records of an institution 
show a high death rate then there must be some- 
thing wrong 

Staff covferi-nce demonstration 

The medical staff of Ravenswood Hospital, 
Cl^go, some 15 in number, under the leadership 
of Dr E B Williams, chairman, gave a most in 
teresting and mstrucuv e demonstration on how to 
oinduct the staff conference, begmmng with the 
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or 12 da\s in the hospital, whereas he formerh 
stajed 25 or 30 dijs The patient satisfied 
through an efTicient nursing scr\icc is the best 
ad\ertisemcnt for a hospital so it is impcratne 
that the hospital maintain an interest m Ihib sen 
let The hospital should contribute something to 
education for if good service is rendered this will 
be reflected in a substantial wav bringing in 
monej which can be sp-'nl for buildings and edu 
cation alike The patient should not pa\ for the 
education of nurses "Moat of the large hospilaU 
reteivecndowmcntsorgifts and b\ appealing for 
funds for education will undoubteJl> obtain suf 
ficient for their needs Some of the best nurs 
ing schools, whose standards of admission have 
long since been raised, arc m large private hospi 
tals 

Some T2 or 13 of the larger universities have 
organized the 5 jear combined course in nursing 
but only a small percentage of the students take 
the 5 j car coarse Only i um\ ersity — \ ale — does 
not Rive the 3 year course Of the enrollment of 
503 m the Umversity of Minnesota only about 
85 arc students but they leave school 

with the same standing as anv other nurse who 
passes the State Board examination The uni 
versitv should contribute to the welfare of all the 
people of the state ev cn the patients m small hos 
pitais Such an end could be achieved m small 
hospitals by setting standards for their nursing 
schools which would have to be met before their 
graduates could afliliaie with the larger hospital 
Many small hospitals could not meet such stand 
ards and some would continue with unapproved 
schools, but if the university and larger ho-^pitals 
would train public health nurses and send them 
into the remote districts they would have consid 
erable influence on the smaller hospitals and, to 
some extent relieve the situation Tliere is no 
question that m adjusting this matter the patient 
must be the first consideration and the move 
meat for better nursing schools will not succeed 
if It does not reach the rural districts 


now evv 


VE ASSURE EFPICIEVT \URSINC CARE 
OF THE pvtient’ 


E MuRtEL McKee, R N Brantford Ontario 
In anv hospital the careful selecUon of the nurse, 
a sufficient number of nurses and adequate equip 
m-nt and supplies are imperaUve to assure good 
nursing care of the patient 1 here is the hosiut^ 
Xch does not mamtam a schoo lot nurses but 
emoloas sraduate nurses to care for patients H 
Kosnital enj0)5 a good reputation is nell or 
Siued and equipped, and olers proper remunei 
imn It is not rUScult to secure a good niiising 


^rvice In this dav , however, the hospital affli 
alcd w ith a univ ersi ty school of nursing is becom 
ing more prominent and offers the following two 
distinct problems (i) the care of the patient and 
( 2 ) the^ucation of the nurse As the demand for 
hospital accommodation has increased new hos- 
pitals have been built and new wards and depart 
ments added to tho^e already in existence In 
man> of the new hospitals training schools for 
nurses have been established, while those already 
existing in the old hospitals have been greatly 
enlarged The grow th of a school for nuiscs 
should be determined by the quahtv and repuia 
tion of and demand for its graduates, rather than 
bv the grow th of the hospital The careful enmee 
of student nurses— ^electing each one 
merits and qualifications and not because a den 
nite number must be secured — isoneof thesiuest 
means of obtaining efficient nursing servace Stu 
•lent nurses under proper supervision often tan 
not meet the demand because their service 
contmuallv interrupted There are certain 
licnls who>e phvsical condition oemanos IP 
skilled services of a graduate nurse, but the 
cost of this tvpe of servace has resulted in a new 
service id hospitals which is proving very satisj 
factorv, commonlv tailed ‘group 
which means that the divided attention of gr 
uate nurses is offered, the patient securing m 
servace at much less than me cost of a fuB bffi 
“special nurse , 

There are certain very definite prerequi itM 
efficient and economical care of the palie^i xnt 
out which the most capable nursing staff un 
successful One of the first consideraUons « 
conrervalion of time and phvsical effort, 
every ward m the ho'^pital werca complete'^ , 
a speaal hospital so to speak for the typ« 01 
patient it cares for— this could be . 

cmplovonent in sufficient number of ward h 
and well trained orderlies to do the lOuUre 
IS a sound economic measure P^c'en > 

careful planning of new hospitals and 
tion of old ones also mean more efficient nursin„ 
care for the patient , rfflnpnt 

StsTER Heeev JVRREIL Chicago 
nursing care’ is defined as aiding P 
phy nallv mentally and spiritually or 
ttielwoka vnenfiUadspuitual assistanc^ 
occupvang a cause and effect our^! 

former bince th.5 care is provided by nur . 
it is imperativ e that only the ° , X 

be cmploved The mental side of the s edu 
cation IS covered by the curriculum, w h>ch ^h^ 
be s jpplemented by proper faahties and the rig 
^ of faculty I h> sical educauon is promoted 
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resents all the hospitals and I belie\e that the 
American College of Surgeons should assume it 

ncRNTA opi:R-\tiovs as an index of 

110SPIT\L ISTECTIONS 

Charles Is Combs, M D , Terre Haute, 
Indiana Dr MacEachern not long ago specified 
the methods that hospitals generally cmploj m 
checking the efficienc> of their sterilizing proc 
esses Ihis ideal plan co-vers too much lerntor> 
to be practical, considering the hospital budget, 
and there are man) operations commonl) classi 
fied as clean nhere there are chances for auto 
infection An operation for herma is pnmanl) 
free from infection unless introduced b> fault) 
techmque AdmitUng that elective hernia cases 
(which debar strangulated and incarcerated ones) 
are dean to start nith.any infection subsequent 
to operation indicates a break in the aseptic chain 
Vi e stiU use the Diacks, the steam gauge pressure 
recordings, the constant supervision of the auto 
claving but rve use as a control onlv the elective 
herma operations and not the entire surgical 
output 

During the 2 )ear period of study we had 150 
hermas of this exclusive class or 3 cent of the 
total number of operations Not a single deep m 
fection occurred but there were 17 superficial in 
fections an incidence of iz per cent In the first 
half there were 13 of these infections, or 17 per 
cent, while 111 the last half there were only 4, or 5 
per cent To state baldl) that we had 1 1 per cent 
oi infeclions would be unUue SSe have called 
“superficial infection ’ the occurrence of a scro 
purulent discharge on a dressing requiring more 
than one additional djessing The average length 
of hospitalization after operation, of the first half 
of the 150 cases was 14 i da)s of the remainder 
138 days When hermas mine run are dis 
charged with dr) wounds in 14 days there would 
seem to be a minimum of infection Our study 
demonstrated the advisability of adopting a 
standardized preparation and the superiority of 
the point system of after dressings Itshowed 
also that a discriminating scrutiny of the progress 
of wound healing in selected hernia ca-^s is an 
authoritative check on surgical asepsis 

Discussion 

Soi/TiiGVTE Leigh, M D Norfolk Virgmia I 
wish to endorse and emphasue the statements of 
Dr Combs The ‘ instrumental ’ dressing of 
wtounds IS important as is also the careful removal 
and prompt destruction of all septic dressings 
However, I am not enurely \n accord xvalh the 
stress he has placed upon auto infection or mftc 
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tiOD from opening the digestive and other tracts 
The former is so rare that it may be disregarded 
safely and the latter can usuall) be cared for by 
appropriate antiseptics and an exceedingly care 
ful toilet I cannot let pass tlus opportunity to 
stress the vital importance of strict attention to 
every detail of surgical cleanliness Infection is 
the bane of modern surgerv The weakest point 
about the large hospital today is the lack of strict 
operating room control Operating rooms must 
be kept clean, ungowned persons must be kept 
out, and septic discharges caught and promptly 
destroyed Frequent!) gloves are incompletely 
sterilized Unless thoroughl) steamed, gloves 
should not be used indiscriminately m clean and 
dirty cases, and, in addition to the partial heal 
treatment, they should be soaked, after putting 
them on the hands in a very strong antiseptic 
solution such as bichloride i 250, a weaker solu- 
tion following Infection of clean wounds is due 
to carelessness or ignorance This is a vital sub 
ject and deserves most serious consideration 

ItOW CAS WE DCTER3IINE TIIF EFFICIENCY 
OF THE SUECICAL IIASK’ 

iFViNC J Wxleer.M D .Boston (see page 266) 

HOW CAN WE INSURE THE STERIllTV 
OI C VTOUT? 

Franl L Meleney, MD, New York (see 
pa6«*7») 

FLUilDlSC IN IIOSriTALS AS A SOURCE OF 
INFECTION — PROPOSED SAtroUVRDS 

Arnold H K.ecel, M D , Chicago The fact 
that faulty water supply systems are a means by 
which water may be polluted after it has been ren 
dered sterile is recognized The faults in the 
system most likely to cause pollution of the water 
are dangerous cross connections These cross 
connections permit, at various intervals, water 
known to be teeming with pathogenic bacteria to 
contaminate sterile w ater supplies, thus making 
It possible to complete the cy cle from the source 
of sepsis to the wound The cycle producing epi 
demies oi inietled wounds m hospitals is readily 
established b) tracing the course of the patho 
genic bacteria from an infected w ound into an in 
stniment or utensil sterilizer thence by siphonage 
mto the clean water supply, back into the operat 
mg room in the supposedly sterile water, and 
thence into the dean wound The mam points 
upon which sanitary engineers and hospital con 
sultants should concentrate are the following 
conditions, which have been found prevalent in 
the hospitals studied 
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same fair nundedcess nth which a banker studies 
his investments or a manufactu er bs output 
These men include Codman of Boston, Poo’s 
of New \ ork, of Richmond, and Bemhein 
of Baltimore 

\ ast betterment m working conditions for tie 
surgeons and increased comfort and eecuntj for 


presentation of four charts on lantern slides as 
follow s 

Chart I statistical anah sl> of work for month showing 
amonjothcr features mortalitj rate J7j«!rcenl autop 
33 3 per cent consultations 7 8 per cent somewhat 
lower than the averape of to to i j per cent explained 
the fact that consultations were rot always record^ 

5rT3"p™?ofa/““r"'"“‘ ^ >>“" “ 

Chart IIJ eraph hoKing dicrta mg percentage of on iluence of the American College of Surreon, 
Cm hed case records through its program for the standardization of 

Chart I\ graph howmg increasing use of librar> and ho«pitaU These things were accomphshedbv or 

ij . ji V 1 gatuzed effort Is it not time to turn attention 

In the latter two slides It was readily apparent that with ° .r t t j 1 4 

the increasing Use of the library the number of unfinished upo” results of Our own handiwork and apph 
records graduaJiy decreased to them another minimum standard which 'haU 

relate to our efficiencv as craftsmen in the field oi 
The remainder of the hour was spent m the applied surgerv to estabhsh a muform standard 
presentation and discussion of 4 cases as follows method for auditing all surgical deaths and to 'et 

up the sv stem necessarv for its proper functioning 

Ose I Pre«nt^ b\ D B Ptmd M D Subglenoid through some central bod> ’ 
dislocauon of shoulder with open reducUon following fad .r ,,, /f arhieiement lb va=t 

ure to reduce bv means of maiupulaion sudden death Because of its record ol acmevemen 
occurred 00 ninth da> after operation from embolus as influence upon pubbc opinion the conDaence u 
revealed bj autopsy This Ulustrated one t>-pe of ca<e merits m the wisdom Of its leadership, and the 
which should be discussed at the staff conference— an fact that lU wOrL b OUT work and not something 

"Sr; iStrf b, Cb,k A I!o.„ll M D Ac.« '7““' “PO” 

cerebro pinal memngiUa which made a mo t saiisfactoiy O' Surgeons is the agent best quaunen e 
recovery following serum iherap> Thu lUusinted an mine and promulgate such a standard The or 
other tj-pe of case to be presented to the staff conference— eamzation to do this w ork ahead) «l ts in part 
^ttsc showing a most satufactory response lo treat proTOsed is quite in hne with the 

Case 3 Presented by George Green \f D Trou pilfp«?‘=« of the College find lie existing reqmr^ 

matic hsmorrhagic panereauus with cbolecysuus and ments for Fellows and approved hospitals 
cholehthiasu d<jtb followed shortl) after operation This 

illustrated a third type of ca«e suitable for presentation at DistUSSion 

the staff conference for review and analysis of diagnosis 


_ Cmc 4 Pre<enced by G«rge deTamowsly MD n»sota SomehospitalshaveanirondadrulewluA 


John deJ PEilBERTOs.MD Rochester Mm 


Chrome hamorrbagic ukerative «hu» recover^ and pa charges to surges every patient who dies m the 
tient was shown to medical suff Ihi illustrated • fourth bo>p,ia| after an operauon, irrespective of the 

type of case to bring to the staff conference— one showing , ^ _ .u. Xitnrallv. in 

intncaaes of diagnosis and treatment and the advantages lapse of bme or the Cause of death ,rppLs 

of group analysis those instances where death occurs many wees 

after theoperauon and is m no wi'e the lesvito 

Discussion was carried on b) various members theoperauonor the condition for which the opera 

of the staff, including the pathologist and radiol tion was undertaken a strict adherence to the 
0"ist The conference demonstrated (i) a proper surgical rule is grossU unfair 

physical ^etting (2) a full attendance of staff Some years ago I wrote to about 1$ of thei^^ 

members G} starung and ending eaaciJy on resentative hospitals of the country 

time, C4) iscussions continuous spontaneous, that many of the larger and well managed no p 
argumentative, to the pomt and limited abs>o tals had no accepted method of accrediting o°a 

lutelv to actualworkof the hospital (5) the proper and also that there was a wide variation in 

gnint group constructive review and analvsis of rules of those that had accepted methods 

the clinical work, of educational value to all then the ■\mencan College of Surgeons has ma 

nuuon wide sun n reiealins a most chaouc suit 

^ of the present method af accrediung deaths and 

THE ACCREDiTlbG OF SURGICAL DEVTHS great need for Standardization A large nia 

ruvr-sTLEROiHiAT, JID Uorcesler From jonty of hosoitals eamestlv desires some umfo® 

iLe TouVhtlul men base urged Uuit lie kethod of lecording deaths after ope,y.ons »d 
nuise to count the cost of surgery m hves and I dunk, it vs only awaiung leadership . 
Morbidity and scrutinize our products with the oshipshould come through an agency which p- 



IIObPITAL ST VNDARDIZATION CONFERFNCE 37 1 


extend the courtesy of their institutions to the 
qualified independent physicians of their com 
mumty , and thus enable them to make Re€essar\ 
diagnostic studies in the conduct of periodic 
health examinations of their patients This plan 
nould not only provide to physicians an invalua 
ble service but would enable the people of the 
commumty to receive the privileges of a diag 
nostic clinic under the supervision of their ovm 
physiaans and in the environment of their ono 
homes 

The hospital should furnish an examining room 
to which any legalized practitioner (who is a 
member in good standing of the American Medical 
Association and his county medical soaety of the 
Canadian Medical Association and one of its sub 
sidiary branches, or of sinular medical organiza 
tions in the South and Central American Kc 
publics) may bring a patient for examination 
The hospital should furnish to the practitioner 
such facilities in the way of aids consultants, 
laboratory tests etc , as will insure a comprehen 
sive audit of his patients condition The charge 
for the required laboratory tests should be nom 
mal and the maximum should not exceed actual 
cost There should be no charge for the use of the 
examining room The physician should render to 
the patient a bill cov ering his fee (or examination, 
and where there is a charge for laboratory sennees 
he should be responsible to the hospital for its 
payment 

No hosDital should accord these facilities (o any 
individual who is not accompanied by his doctor 
or who does not carry a letter from ms doctor m 
which certain services are requested \n m 
dmdual who applies for examination and has oo 
physiaan should be referred to a duly appointed 
disinterested committee for advice in the selection 
of a physician Each hospital volunteering to 
establish such facilities will he accredited as con 
ducting a health inventonum 

Discusuon 


friends that could be gamed for the hospitals 
and the amount of good our hospitals could do 
that they are not now doing 
General discussion followed Reference was 
made to the desirability of all hospitals mamlain- 
ing the good will of the community by doing all 
possible to promote not only curative but also 
preventive medicine In the latter the health 
inventortum is an important factor Hospitals 
must take into consideration not onK the one 
tenth of the people in the community w ho w ill be 
lU enough during the year to require hospital care, 
but render service to the nine tenths who are not 
ill or, if so, are not aware of it There are two 
sides to the question — the public and the pro- 
fessional Physiology, anatomy, and normal 
functions of the human body are being taught m 
the early j ears of medical school and forgotten m 
the final vears Too frequently the doctor as- 
sumes that the individual would not come for 
examination unless something were very much 
amiss Medical men must prepare themselves 
with renewed knowledge and a changed attitude 
to meet the requirements of this great mov ement 
The health inv entorium can be dev eloped in any 
hospital There may be a little room downstairs 
which can be utilized, an elaborate department is 
not essential It was suggested that the American 
College of Surgeons furnish a uniform blank for 
the record ©f examination This has already lieen 
done by the American Medical Association 
The general practitioner is the one who will 
ultimately make the annual phy sical examination 
the specialist cannot make it For this reason it 
was suggested that apparently well persons should 
be sent to the doctor for examination allowing 
the hospital to offer the laboratory Xrav, or 
other diagnostic facilities In N ew A ork the State 
Medical Association has recommended that the 
people go to their family phvaicians for examina 
tion, except Iho-e unable to pay font, who should 
go to the hospital 


E S Gilmore LL D Chicago The field of 
the hospital has extended greatly in the last few 
years we now feel we want to do all we can for 
the community As evidence of that we have our 
social service department This spirit is growing 
in the hospital and as a development of it we have 
the health inventonum idea Diagnosis today is 
totally different from w hat it w as a few years ago 
The patient receives service from the lalmratoO 
\ray physical therapy and other diagnostic and 
therapeutic departments No man no nuvuer 
who he may be can do it all Then there should 
be taken into consideration the large number of 


THE noSPITVL TRUSTEES RESPONSIBILITY IN 
TOE CARE OP THE PVTIENT— HOW CAN THE 
HOSPITAL TRLSTEE KNOW WHEN THE PATIENT 
IS RECEIVING EPFICIENT HOSPITAL AND MEDI 
CAL SERVICE^ 

LouisJ McKenney, Highland Park Michigan 
A hospital trustee should be willing to give much 
Ume thought and effort to the hospital, he 
should take an active part m determining its 
and m its actual management A small 
toard each member actively interested and 
having individual responsibility can procure 
better care for the patient than a large board not 
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1 Faulty inlets on water supply connections to 
hot and cold water sterilizers, permitting leakage 
of contaminated water into them 

2 Drams or blow of! pipes on water stenlizers 
connected to waste pipes through which con- 
tamination may be sucked by the \acuum result 
ing from condensation of steam during cooling 

3 Instrument and utensil sterilizers ha\ing 
bottom connections through w hich infected 
water ma^ siphon back into the water supply 
sy stem 

4 Steam condensers on sterilizers directly 
connected to waste pipes which permit siphonmg 
action 

5 Therapeutic bathtubs and all other tubs 
having a bell supply 

6 Directly connected bed pan washers, slop 
sinks, and water closets from whiJi siphonage 
may take place during stoppage of waste pipca or 
traps 

7 Kitchen and liundry washing machines 
having submerged inlets 

g Sewerconnectionsforfilters condenser coils 
of refrij^erating machines and coobng cods on 
sterilizers not properlv safeguarded 

9 Check and waste connections where water 
supply pipes dram into waste pipes to prevent 
freezing in exposed locations 

10 By passes around sterilizers for the purpose 
of mamtaimng a continuous supply of water even 
though the sterilizer is shut down 

11 Cross connections with an impure auxiliary 
water supply provided for fire protection 

12 Sucuon apparatus connected to water 
pipes 


OBGVVIZING FOR EMESCE^CIES 
ChaiclesF Neergvard Newkork Inahos 
pital where centralized control appeared to be 
based on a general distrust of the personnel— a 
situation which resulted from s veral unfortu 
nate eTOcnences— a resident, with the collabora 
Uon of ‘•everal other surgeons and two hospital 
directors, has worked out some suggestions as to 
oreamzaUon In this hospital it must be re 
membered, it was not so much the lack ol equip- 
ment and suppbes w hich w as at fault but the lack 
o! aiailabdit), whether the need fo' “5™ 
nle laboratorj test at night or assistance m the 
Jmereency department It appeared to he more 
‘“ZmJ to present thelt oi snpptaj than to 
insme prompt care in emeigencies The sugges 
mS made for the emergenc, department are as 

foUows „genc} call two nurses or a 

and an oXly! sh?E report to Urn depart- 


ment to assist the physician If not needed tiey 
may be dismissed As a further safeguard, a 
signal system shall be provided to summon help 

2 In order that all equipment and supplies 
may be located quickly a complete hst indiat 
ing the cabinet and shelf where each item is stored, 
shall be posted in a conspicuous place 

3 The location of apparatus which mav he 
needed but which is kept outside the department 
shall be stated, also, where the keys are kept 

4 Any appliances with which the average 
phvsician may not be familiar shall base dear 
instructions for their u«e attached 

5 A properly typed hst of donors d P°^ 
from among the personnel of the hospital shall be 
available for blood transfusions 


THE irevini iwemorjuh ts the 

HOSPITAL 

FravklinH Mvrtiv.MD, Chicago Everv 
intelligent individual now reabzes the importance 
of submitPng hamsell to a health auoit at lewt 
once a year This procedure has been advocated 
by many health societies it has Wtachei 
from lay platforms and church pulpits, it has been 
recommended by authors of health coium»w 4 
It has been most earnestlv advised by the fanuiy 
doctor The majority of people, in 
penodic health etaminauon, naturalJv turn to ims 
same family doctor for this service 
know that cbnics and hospital services have been 
developed that give special consideration to ^ 
conduct of penodic health 

involve the use of elaborate labor&torv faciU ies 

and other apparatus requiring trained teiinicM 
aids for their application Thousands ^ , 
educated phy sicians realize that in 'o make 
a comprehensiv e evamination and record ce 
definite findings the, shnnld hnte hcce^ » 
facdiUes that ate at atlahle to thtir f 
brethren through cbnics or hD»p tals “ 

pracUUoners could unaided make a , 

physical evaminaticm of a patient even o 
they had at their disposal all the Uborato^ a 
other diagnosuc facihties> How many 
gviished inteinists ^urg^^ons or other 

^uld attempt such an exammaUon without 

assistance of a number of evpert technician , 
occasionally oi-e ot more confreres i 

'‘S“nlan call-d the health intentonan” 
MTtuaUy provides a means of estabh £ 

community diagnosOc chnics which woiJd bo 
available to all scienUfic physicians "Ihe plan 
which the College submitted to the hosp U s o 
its Approved List requested these hospitals 
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room, surgeons dressing and locker room, and 
nurses’ dressing and locker room, but only the 
exceptional !a>out proNides for a quick seclton 
room consultation room, darl room, supcmsol s 
olBce, instrument and equipment room, soiled 
linen room, and cleaners closets All service 
rooms must be accessible and adequate for their 
purpose The suite should be constructed and 
equipped w ith an e> e to asepsis, unnecessar> pro 
jections and ledges should be omitted Skylights 
(urmsh a cleaning problem Floors nails and 
furniture should not be porous, rough or irregu 
lar and should be oi material and construction to 
permit of constant cleamng With mechanical 
\enulatioti and heatless lighting units the pro 
vision of enormous nindow and sk>bght areas 
for the operating rooms seems to be no longer 
necessary Efficient and comp3rati\el> incxpen- 
si\e umts of ‘ shadowless’ opJerating room lights 
are most approied by the surgeon One or two 
spot bghts seem to be almost indispensable and 
a -econdary or emergency lighting system is 
absolutely necessary A carefully regulated 
temperature is essential, while mechanical \en 
tilation and electric fans ace desirable 
A sufficient supply of instruments should be 
available for each unit so that one set may be 
stenLued and set up while the other one is in use 
Intravenous and nypoderrmc injection outfits 
should be available for instant use An approved 
suction apparatus is a standard equipment item 
Records must be complete and continuous The 
consent slip previous to operation and the 
anssthetist s and surgeon s records immediately 
after operation are important Skilled nursing and 
interne services are required There is no place 
where co-operation is more essential than id the 
operating room 

Discussion 

Major G Seelio M D , St Louis The most 
certain w ay to assure ourselv es of the sidety of all 
operating rooms lies in the direction of stressing 
the fundamentals underlying hospital manage 
ment and human relationships, rather than in 
prescribing specific procedures and methods If 
we fully realize the facts— that the operating 
room service of a hospital is the one over which the 
angel of death most audibly and most constantly 
flaps his wings that here therefore, all regula 
tiQns must be most thoughtfully formulated and 
most zealously executed, that such foimulatton 
and execution are primarily the duty of the 
surgical expert and that however weak and 
human this expert may be in the flesh he always 
must be w tiling in spirit to recognize the pnnaple 
of co-ordinalion — if w e keep these facts constantly 


in nuod, then the task of creating an operating 
room service, efficient m every detail, becomes 
simple beyond words 

TUE V R.V\ DEPARTilENT IN HOSPITAL 
iLWACEilENT 

John E D\uchert\, MD, Brooklyn A 
study has recently been completed with regard 
to the practice m 24 representative hospiUls m 
the organization and admimstration of the \ ray 
department and from this study the following 
recommendations are made (i) the X ray de 
partment should be centralized, (2) the director 
should be relieved of business management, (3) 
the medical responsibility should be chargeable 
solely to the director, (4) the facilities of this 
department should be developed along the lines 
of diagnosis, therapy, consultation, and teaching, 
(5) the director should be selected to insure de 
vclopinent of the department along the lines 
indicated, (6) the director should be sufficiently 
compensated to insure freedom from pecuniary 
womes and in a manner to insure continuation of 
professional contacts, and (7) the fees should be 
arranged to encourage large utilization of this 
special department, serious consideration being 
pven to aflat fee as a basis for all hospital charges 

Discussion 

Edward S Blaine, M D , Chicago The 
\ ray department has three responsibilities 

1 To the patient The department should giv e 
every individual requiring its aid a maximum of 
help 

2 To the patients physician If the service 
rendered is not a. maxiisvunv one both the patient 
and the phy sician are literally short changed 

3 To the hospital This is reflected m the 
reputation built up for thorough work in the care 
of the sick 

The department head should have for his major 
(uaettoa the accurate interpretation of \ ray 
finding All management, in so far as possible, 
should be left to the executive office of the hos- 
pital 

WTiether or not a hospital can afford to pay for 
the full earmng power of a competent roent 
genologist depends upon the sue of the hospital 
and its potential income It is practical and 
economically proper to have several hospitals 
la a neighborhood buy the services of one com 
potent roentgenologist so that his total income 
will be satisfactory to him The income from the 
X ray department might roughly be divided into 
thiee parts— one third gomg to the roentgenol 
ogist for his work, one third to the hospital, and 
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actne as a A\hole Rcsponsibilit) with rcsard to 
housekeeping fimnce, purchasing nurses tram 
jng school, ant] maintenance are assumed bj 
individual members ol the board, co-operating 
with members of the hospital staff to whom these 
duties are assigned Final authoritx on major 
questions is not given to the individual trustee 
but IS vested in the enure board, which generallv 
carries out the recommendations of the individual 
trustee The board of trustees should see that the 
superintendent cmplojed b> them is one of 
abilit> and high standing m his profession so tliat 
the trustees can luth confidence accept sugges- 
tions from him in establishing the policies of ihe 
hospital Policies once adopted should be cn 
forced bj the superintendent through his per 
sonnel Trustees should not interfere with the 
personnel eveept through the superintendents 
office The w ork of the hospital should be judged 
b) (i) Its reputation in the communilj (estab- 
lished bv satisfied or dissatisfied patients) and 
(a) an analjsis of the case histories b) an evccu 
tiie commiUtc of the staff The adoption of the 
standardization program of the American Col- 
lege of Surgeons will serve as a great help to any 
board of trustees in increasing the efficicnc> of 
the service The board should m return demand 
from every member of tbs staff the most sincere 
effort and co-operation 

Discussion 

John D Speluvn, M D Pittsburgh The 
solution of this problem can be found m the form 
of the terse dictum ‘ Kjiow thy hospital The 
first and most important factor i» the genera! 
hospital poLcy as reflected by the ideas and ideal» 
of Its motivation then the appbcaUon and 
motivation bv the directing head to whom is en 
trusted the duty of carrying out the hospital s 
policy To these should be added the degree of 
resource that is placed at the disposal of the 
directing head in terms of personnel competent 
lo contribute a creative performance and, last 
but not least, the resources of the medical staff 
and the degree of organizauon aicomplished lo 
insure medical teamwork 

If the trustee wishes to think of his institution 
m terms more idealistic than those applicable to 
a medical boarding house he must assure him 
self that hi5 hospital adequately carries out four 
cardinal fuocbons (r) that it has and is uliliz 
in<^ the most advanced armamentaria lot treat 
ment and diagnosis, (2) that the hospital s er 
netience wath disea^ ib being properly recorded, 
the usefulness of correct scientific data proved, 
and incorrect data discarded (this consUtules the 


hospitals contribution to the sum total of 
medical knowledge), (3) that the facilities and 
ctperience with disease are being utilized a the 
training and developing of hospital personcel 
and (4) that the hospital is contributing its fair 
share to preventive mediane 
Newton E Dms, Cbcago The board of 
trustees i» legally responsible for the patients 
in the hospital, the superintendent is not The 
superintendent is simply an officer of the board 
of trustees to see that the latter act 10 coafonmt) 
with the civ il law s the national and state lairs, to 
see that the patient is given a fair deal good 
diagnosis, and good treatment The trustee w 
nev er know w hen the patient is receiving efficient 
hospital and medical servue until even state in 
the Union is made responsible for the legal 
practice of surgeons in hospitals The time w 
coming when the board of trustees will require 
assistance from the state to make it impossible 
for a man who does not know the technique of 
surgery to practice on any patient in any hospital 
anywhere, as «ell as in his office The trustees do 
have responsibilities They must carry ontn a 
way that will create confidence not alone in tw 
mind of the individual but in the mmd* of tie 
commumly and of all who have anything to w 
with the practice of modem «urger\ and hospitals 
In the general discussion wmch lobv^efl 
phasi> was laid on four very important facto» 
bearing on the subject (i) the governiM body 
or board of trustees should select a hospital 
evecotive, competent to take charge of all cepa t 
ments who should have adequate adimmstraUvc 
and technical assistance efficiently lo carry out 
the pohcies of the institution, (2) the individual 
members of the governing body or board snoui 
not concern themselves with the details of man 
ageraenl oi the hospital, (3) the govetn-wg bodv 
or board should bav e some comprehen iv e weans 
of knowing when the paUent is receiv’ng efficient 
hospital and medical service, (4) the 
consensus of opinion and the decisions of tM 
Supreme Courts of the Umted States and Canada 
hold the govcTiung body or board of tn^tees 
le«»aUy responsible unless it can be clearly «boim 
rh°r It has erercised due diligence and care in its 
selection of agents and employees 

WTIVT f VCTOES ENTER INTO AV EFTlCIEN'r 
OPEE VTLN G ROOli SEKITCE ’ 

A C Galbraith Toronto The operative 
suite 15 generally located on the upper floor u 
order to secure the quietest, brightest and most 
cleanly location available The average suite 
includes amestheUc rooms, sterilizing room, worL 
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■I KosmUk have otianued stalls a-hich are and ward beds m igrS was rather more than 
ever ready to consider the financial condition, of double the rate m 1904 However, the advantage 
the patient and reduce their charges accordinglj m igaS of the great cut-more than 100 per cent 
\V P MORRiLt. M D , Portland, Maine Ihe ra the length of sta>, allowing the paUent to re 
bgh cost of getUng well would be reduced if (i) sume his occupation much sooner, is very evndent 
surgeons, instead of all demanding the sMC record librarian in mvin- 

operating hours, would spread their operating tainino an tmciENT record system 

hours over the forenoon, thus permitting a 50 per 

cent reduction in the number of operating rooms Florence G B vbcocr, Ann Arbor ETpansion 
and the saving of thousands of dollars in con and vision must be the watchwords of the hos 
struction, equipment, andpersonnel, (a) surgeons pital record librarian, for as an educatiorml 
would depend less upon mechanical aids, reducing assistant she is an active factor There is the 
tlie demands upon the hospital laboratories, (3) interne to be trained m history taking or the 
surgeons who are familiar with the financial routine of writing records the importance of 
status of their paUents would take it into con which cannot be overesUmated The record 
sideration m making arrangements for them to librarian must be ever watchful to see that the 
enter encouraging them to he content with less proper information goes into the records Their 
expensive quarters, (4) surgeons w'ould keep the contents should be held in the strictest con- 
records they are pledged to keep, thus saving the fidcnce by everyone who has access to them 
hospitals large amounts of money in expensive 
dictaphone equipment, specially trained stenog 
raphers, and follow up s\ stems to secure the com 
pletion of records and (3) surgeons would cease 
to order special nurses for patients who want only 
a glorified lady ’s maid \ enly, it is not the high 
cost of living but the cost of lugh living that con 
fronts us 

AsvS Bacon, Chicago Since the World War 
the value of money has decreased and hospitals 
like other institutions, have to pay increased 


The record librarian also has another role, 
whicli relates to finances, if she has clinic clerks 
under her supervision whose responsibility it is to 
see that pay cases reach theproper deskfor the pav- 
ment oi fees She must be familiar with the 
policies and rulings of the hospital for she is the 
principal source of information concerning them 
She must ever be on the alert to improve her 
department A person of pleasing, happy per 
sonahty IS much to be desired She must have the 

, - - .. — unfailing support of her record committee for m 

salaries to emplovees and higher prices for all them is the bulwark of her strength However, 
commodities Following is a comparison of the paradoxical as it may seem she must be a power 
cost of hospitalization in 1904 and 1905 with that sufficient unto herself, for many times she will be 
in 19-8, considering in each instance similar called upon to muster forth all of her reserve 
cases which is based on data from the ledgers of forces 
•1.. Ti—i.. TT.. . . Dtscusston 

iite No old y.lid'dinV ^ MuNCER, MD, Valhalla, New York 
dicnj labospid oiirw Great emphusis should bc placed On the libra 
'•75 $4850 nan s work With theinternes The record librarian 

3 « \l »i7 n should assume thefull responsibility that goes w ith 

7 00 JO 164 00 '1*® position At the Grasslands Hospital small 

300 4 S 0000 mimeographed slips are attached to deficient rec- 

5^ ’a 7*75 ords, each with speafic headings showing what IS 

5 <» 4! 336 TO and the pail oi the chart m which 

ly sptciusam u ‘^*3— quite a time Saving procedure for the doctof 

T. . . V , , promote record work m hospitals printed pro 

It IS interesting to note that obstelncal patients lessional standing orders should be issued con 
in 1904 stayed on the average, ji days, whereas taming very explicit directions regarding records 
in 19 8 the average stay was 10 to 12 days In The record librarian should attend stafi^ meetings 
1904 and i90a no extras, such as operaUngroom and conferences, aU medical meeliSTs aS m! 
charges X ray pictures, hboratory tests elec temes’ meetings ® ° 

Irocardiograph tests metabolism tests and other 


the Presbyterian Hospital, Chicago 


rtppeaaectoniy ijoj $ 
193S 

CholecjstccWmy 1904 
193S 

Diabetes mclUtus 1904 
193S 

Prostatectomy 1904 
193S 

Operating roam bbotatorjr 


tests which aid the physician in making quick 
diagnoses, were included m the patients accounts, 
while m 1928 each of the patients had one or more 
of these charges to pay The rate for the rooms 


UAINTVIVtNG EFFICIEVT CASE RECORDS IN AN 
OPEN HOSPITAL 

Marjorie Boulton, St Louis The Jewish 
Hospital of St Louis ^3 adopted the following 
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one third to be divided among the cost of ma It seems to me that thi» stud> shons us tht 
terials, the salaries of others than the director, the public must not be misled regarding the 
and a depreciation fund No department should possibilities of taking a big slice off {lie co't of 
opemte at a loss From an economic basis it medical Service The public after all, demands 
might be well if, m\ raj t\ork,ne had one charge Serince To get that service it must be paid for 
for examinations limited to a single part, and Dealing with thepatient sbiU throughprevcution 
another fee for complicated eranuoations and the distribution of the finaricial burden 

miAT IS BEING BONi: TO ASSISI IBE BrUSON OF “I’T" 

MODEMIDMElNSINSBCUBINGAUrQUArE AND ‘'>'= 'l°P' a SoluOon of to 

BFFICIBBTIIOSPITABAN-D AIBDICAbUtcB. of a^irntof 

Mic-IIvel D^\^s, PhD, Chicago The prac adjustment of rates Surelj it is desirable to 
tical things the hospital can do for the patient of obtain more data, since one of the facts made 
moderate means have been divnded into two obvious is the lack of real information on bos- 
kinds (i) changes in the phvsical plan, and (2) pital costs, particularly for each special tvpe of 
administrative adjustments Of 467 hospitals accommodation Adverse criticism bv the pubbe 
that reported in a recent survey as to the pro 1$ due to its ignorance of the facts The hospital 
portion of single rooms, private rooms, semi /urlbermore, must deal with the etisting financul 
private rooms (with 2, 3, or 4 patients m them), structure and not attempt to impose a method 
and small wards (of less than 10 beds) as dis for the pavment of hospital and doctors' bills bv 
tinguished from large wards this rather interest demanding a sudden pavment m an croergcDC) 
jng situation was found There were altogether situation id a communitj that is already at 
about 100,000 beds Outside the large wards customed to distributing tie burden f'W a 
these hospitals had nearlv 60000 beds in wards period of time 
of less than 10 beds, m small rooms, and m single Dtsctisstoti 

rooms In the single rooms there were 27,000 Hersiv'J L Friischei "Milwaukee A 
beds in semi private rooms, 16 500 beds and m jears ago the Bureau of Labor Statistics 0' ti* 

wards of less than 10 beds 17000 beds The Umted Stales Government made a studv amon* 

largest single group of accommodations avaJable 12 000 wage earners families and found that tie 
to persons of moderate means outside the large average medical expense was a bttle over 
ward IS the single room— the highest priced family per year I have made a study of tit lus 
type of accommodation 100 cases admitted to the "Milwaukee Hospital 

Some facts were gathered from architects who in 1929 The average cost of hospitaluation per 
are speciabsts in hospital designing In 1908 the patient during his time of sickness was $44 04 “ 
hospitals designed by some dozen architects bad the wards S8S 80 in private rooms, and $84*0*” 
28 per cent of their beds in large wards A larger maternity department Hospitals are providing 
number of architects reported an av erage for 19 8 for those of moderate means as follow s 

of only 7 per cent of the beds in large wards In i Nearlv every hospital has a number of beOi 

other words the desigmng of new hospitals ex for which it charges less than per capita cost 
hibiteJ a very marked trend away from the large 2 Manyhocpitah have clinics and dispen^n« 
wards in the direction of the single room the where assistance is rendered gratuitously oral 
semi private room and the small ward The trend nominalfee 

m the direction of smaller wards and single rooms 3 Hospitals maintain social service depar 
IS not ID the direction of reducing hospital costs ments rendering services free of charge or at 'ma 
although It clearly meets the demand of the expense 

public as to luxury in ho«pital accommodation 4 Hospitalshaveendowmeritsenablingtne'n 

From the point of view of admimstraUon the furnish service at a more moderate 
chanf^es are (i) the development of the admis would be possible if the actual cost had to 

«ion system in such a way as to adjust the rate to charged jw,h,ir 

the patient s ability to pay , and (■*) adopUon of s Hospitals are built by money raised lor ineu 
flat rates for maternity and ceitain other cases erection and equipment and the capital 
Onlv a small proporuon of the hospitals replying is at the service of those of moderate means vnin 
the ouestionnaire reported anv particularly out anv interest for investment being chargea 
developments^ They all manifested 6 Ho^p.tab as a rule allow patients of mod 
? !^nferest in the subvect, they are wide awake erate means to pay their hospital bilb in install 
but find it difficult to do much about it meats 
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7 Hospitals hate orcanized sUfIs tihich ate ward beds m tpaS was rather more than 
e\L ready to consider the financial condiUon of double the rate in 1904 However, the advantage 
the patient and reduce their charges accordingly in 1928 of the great cut-more than 100 per cent 
\V P Morrill, MD, Portland, Jfame Ihe m the length of sta> , allowing the patient to re 
high cost of getung well w ould be reduced if (i) sume his occupation much sooner, is very ev ident 
surgeons, instead of all demanding the same record libR/VRIAN iv jf\l\ 

operating hours, would spread their operating -iainisO an EvriaENT record system 

hours over the forenoon, thus permitting a so per 

cent reduction in the number of operating rooms Fwrevce G B \ncocE, Ann Arbor Expansion 
and the saving of thousands of dollars in con and vision must be the watchwords of the hos 
struction, equipment, and personnel, (2) surgeons pital record librarian, for as an educational 
would depend less upon mechanical aids, reducing assistant she is an active factor There is the 
the demands upon the hospital laboratories, (3) interne to be trained in historj taking or the 
surgeons who are familiar with the financial rouUnc of writing records, the importance of 
status of their patients would take it into con which cannot be overestimated The record 
sideration m making arrangements for them to librarian must be ever watchful to see that the 
enter, encouraging them to be content with less proper mformauon goes into the records Their 
expensive quarters, (4) surgeons would keep the contents should be held in the strictest con- 
records they are pledged to keep, thus saving the fidence b> everyone who has access to them 

hospitals large amounts of money m expensive The record librarian also has another rflle, 

dictaphone equipment, specially trained stenog- which relates to finances, if she has dime clerks 
raphers, and follow up sv stems to *ccure the com under her supervision whose responsibility it is to 
pletion of records, and (3) surgeons would cease seethatpay casesreachtheproperdeskforthepay 
toorderspecialnursesforpatientswhowantonly ment of fees She must be familiar with the 
a glorified lady’s maid Verily , it is not the high policies and rulings of the hospital for she is the 
cost of living but the cost of high living that con pruicipal source of information concermng them 
fronts us bbe must ever be on the alert to improve her 

AsvS Bacon, Chicago Since the World War department A person of pleasing, happy per 
the V alue of money has decreased and hospitals sonaliiy is much to be desired She must have the 

like other institutions, have to pay increased unfailing support of her record committee for m 

salaries to employees and higher prices for all them is the bulwark of her strength However, 
commodities Following is a comparison of the paradoxical as it may seem, she must be a power 
cost of hospitaliration in 1904 and 1905 with that suflBcient unto herself, for many times she will be 
m 1928, considering in each instance similar called upon to muster forth all of her reserve 
cases which is based on data from the ledgers of forces 
the Presbyterian Hospital, Chicago 
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Discussion 

C W Hunger, MD, Valhalla, NewVork 
Great emphasis should be placed on the libra 
nan’s work with the internes The record librarian 
should assume the full responsibility that goes with 
the position At the Grasslands Hospital small 
mimeographed slips are atUched to deficient rec- 
ords each with specific headings show mg what is 
incomplete and the part of the chart in which 
Opcm,,t <00^ ut«r.i,ry .peciu nurJc «c IS— quitc a Umc Saving procedure for the doctor 

T, . . , , lo promote record work m hospitals printed nro- 

It vs mleiestag to note that obstetrical patients fessional standing orders shoidd be issued con 
m 1904 stayed on the average, 21 days, whereas taming very exphcit direcUons regarding records 
m 1928 the average stay was 10 to 12 days In The record librarian should attend staff meetings 
iW and iqo:, no extras, such as operating zoom and conferences, all medical meetings, and in 
charges \ ray pictures, laboratory tests, dec temes’ meetings ^ 

trocardiograph tests, metabohsm tests, and other 

tests which aid the physician in making quick “ai^aininq etficient case records in an 
diagnoses, wereincludedinthepatients accounts, open hospital 

whilemig^Seachofthepaiientshadoneormore Marjorie Bodltov qt Tnmc tno .u 

.( charges to pay The rate lor Ure HoapuiS sf Saf ado^S ,h?fo£,™g 
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method of maintaining efScient case records 
Upon admission of the patient, the admitting 
o&cer records the follow ing data patient’s name 
and address the hour and date of admission, age, 
marital state, nationalit) , and occupation of the 
patient, name and address of his nearest relative, 
and name of attending phj sician Also an> rec- 
ords of previous admittances are made a part 
of the patients new record The resident ph^si 
aan 15 then notified \fier a preliminarv etam 
mation he assigns the patient to the service to 
which he belongs, calls the attending phjsiuan, 
receives orders, and transfers them to the interne 
in charge of the service The interne notes the 
present condition of the patient and writes orders 
for the nurses 


hospital had poorer records than the closed sj 5 
ho^ital which IS easil> understood on anah 
the situation The importance of obtaining coa 
plete histones is inestimable, and if the ho«p tal 
starts Its internes right and keeps close check on 
the staff — whether open or closed— there should 
benodiflicuttv in having first class records in anv 
hospital The record room should be located 
where closest contact with the medical staff will 
be afforded Hospitals depend to a great evteat 
on the interne for case records ‘Uedical schooh 
should more adequatelj educate mternes alon- 
the lines of taking good histones 

THE \ VLUE OF ACCUS.VTE RECORDS FOR THE STCCV 
OF CVNCER 


A complete history , with phj sical and routine 
laboratorj etammations must be recorded withm 
2i hours after patients admission Opcnlive 
and anesthetic notes are recorded within .4 hours 
after operation Postoperative notes must be 
written daih on all surgical ca«es unul the patient 
Is considered conv alescent and out of danger then 

E rogress notes are written less frequenti) \o 
istorv is filed aw av without a final note from the 
attending physician as to hts findings and diag 
nosis Upon discharge a brief resume 1$ made 
b} tbemterne, stating the patient s condition and 
his diagnosis Charts for each service are m 
spected 3 times a week b> the record librarian 
who makes a notation of anj mi«smg data and 
calls it to the attention of the resident phvsician 
After the patient is discharged and the chart is 
sent to the record room it is inspected for an> 
possible missing data Through the medium of 
the bulletin board incomplete charts are called 
to the attention of the doctor responsible 
Record meetings of the medical staff are held 
weeklv at w hich time the records are reviewed 
and discussed \\ hen the record is completed the 
name card is attached to the history bearing the 
hour and date of discharge, condiUon upon dis 
charge, and final diagnosis The record librarian 
co-operates with the phvsicians in their research 
wo'k b> collecting adequate material compiling 
It m a conveiuent form and placing it in the 
regulation histon binder Out of town phvsi 
aans o' lho«e not connected with the regular 
hospital staff, who refer patients to the ho«pital 
w ards for treatment are mailed a statement of the 
staff phvsicians findings diagnosis and treat 
meat instituted with suggestions as to con 
tinuance discussion 

DoNVtcC SiiEizER MD.St Paul ^ few 
jears ago it was a known fact that the open suff 


Mvud Slve Pa D , Chicago The value of 
accurate records m the studj of cancer cannot be 
overestimated Records from which can be ob- 
tained the history of heredity will be of untoM 
value to the research worker in evaluating « 
perimental data -Ml rc«earch is started with a 
fairly limited specific goal, but probablv no 
problem however single was ever thoroUoW' 
studied, whose attempted solution did not dis 
close numberless allied questions, since relations 
in nature are intricate and universal Thus tr* 
solution©/ ibeaoat cJosel/Jimited problem owns 
Uiewa> to new solutions and new L^t Thewcele 
accumulation of saence is built upon lbs fact It 
would not be possible I think, to take complete 
accurate records for a long period of time 
an> matter whatever without converting them 
into Science and collecting returns unsaspetted 
wheo the records were started 

Records have been di'esteemed, the taking of 
Cbeoi has been considered a red tape bore and 
been turned over to 50mebod>— perhaps to th^ 
least important person concerned in the ca^ 
WTiat we have wanted aUvavs is to cure, and the 
history of medicine is mainl> a bislorj of therapv 
and of therapeutic surgical procedures M e must 
see that we can never realh cure v-nld the 
causative factors are known Then we can hope 
not onlv to cure but also to prevent Thewajof 
finding the causative factors through records i> 
slow painstaking monotonous and fatiguing 
requiring an intelligence never asleep hovie'er 
irksome its occupation Records must seek 
to penetrate and tind the crucial points in the 
bistor> of evefv ca'e and no record can ever r 
port a past historv as negative It will seek to 
lind the elusive positive When hundreds of 
repetitions of these elusive positives stand out n 
the stud> of anv given group of neoplasms the' 
will cea«e to be elusive and must declare them 
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sehes If we can mate our records sufficient!) 
petietrauci; if we will be patienU% and consist 
entlv scientific in taUng tbem, the cTtenial 
pro\ocati\e factors m each Upe of neoplastic 
growth ma\ be found The) wdl never be found 
from negative histone* The) cannot, in manj 
cases, be found from laboratorv animals whose 
habits of living are unliV-c those ol humanil) 
and exclude man> of the possible provocative 
factors commonl) present in human living It 
15 time we accepted these penetrating human 
heredit) records so that the part which heredity 
ma> play in the causation of human cancers need 
no longer be a matter of opinion but mav be 
scienlilicallj estabhshed or scientificallj dis- 
established 

Disaisstoii 

Bo\\ll\^ C Crowell, M D , Chicago With 
out proper histones Lnowledge of cancer mil not 
ad\ ance At present complete histones on cancer 
do not exist, that is the reason we are not making 
mote progress tn our knowledge of cancer Aside 
from the research work being done m various 
laboratories the establishing of the Commilicc 
on the Archives of Malignant Diseases bv the 
American College of Surgeons is a means b> which 
we hope that records throughout the countrv mav 
be improv ed As an organuation we seek the co 
operation of record librarians visiung nur«cs 
and social workers, patticularlv the latter two 
who follow up the patient alter treatment The 
follow up IS most important in these cases and 
as )ou know the record has just begun when the 
patient leaves the hospital The fact that the 
patient has been m the hospital, has lud a thor 
ough examination with all this data accurately 
compiled in an acceptable record qualifies the 
case for being recorded m our archives Any hos 
pital contributing to this work in the manner 
above described will be rendering a real service 
to science which ultimately of course, must 
redound to the benefit of humanitv 
THE CORRELATION OF TUE BXCORD DLPVBTUFNT 
VND MEDIC IL LIBRARY IN TILE UOSPJTU. 

Stellv Ford W'iuj:r Chicago \ combined 
record department and medical library with 
proper provision for research assistance results in 
more complete records and more interesting and 
profitable staff meetings Senes of cases in the 
hospital or a single unusual case may be made the 
subject of study associated with a review of the 
literature in point An active library wiUbecalled 
on continually in cowiecuon with the work in the 
hospital furmshing information to the laboratory 
on occasion or to the doctor m diagnosis or 
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treatment of unusual cases, encouraging the 
study of internes, and serving in manv other 
practical ways every day Because of this close 
association of the work there is an advantage in 
having the library and record room combined or 
clo^elv associated The medical librarian and 
reoird librarian training should be associated So 
much of tiaiaing is common to both and it is 
an advantage to cither group to know the field 
and the possibilities m the work of the other 
group The College Library aGords a training 
center for such librarians, where intensive tram 
ing in the fundamentals in the College Library 
and Research Department is oGered 
Dtscitsston 

Marguerite Simmons, Chicago, and Mauxive 
\\ ILSON, Chicago About a y car and a half ago the 
Ravenswood Hospital combined its library and 
record departments The bi weekly stiG confer- 
ences are held in the library record room, and at 
the<e conferences many records are comoleted 
and requests for library service received It has 
been noted that as the requests for material 
«v the medical library have increased m number, 
case records have been increasingly used for study , 
thus decreasing the number of incomplete charts 
reaching the record room These hospital records 
are readily available, facilitating consultations 
and the compilation of statistics on groups of 
cases 

Dvvnn C Hilton, MD , Lincoln, Nebraska 
The surgical section of the Bry an Memorial Hos 
pital IS responsible for one staff program innually 
The basis is a study of a definite surgical problem 
based on compilation and analj sis ol case records 
on file in the hospital This study is arranged as a 
monograph, with a convenient index and list of 
references for practical use by members of the 
staC to aid them in their clinical problems and to 
lay a foundation for future studies of the same 
problem These studies arc mimeogTaphed oi 
printed m sufficient quantity for general dis 
tribution to the staff The first study w as on toxic 
goiter in perhaps to years this same subject will 
be reviewed from the hospital records Arrange 
ment of the program, which is the same in all 
studies IS as follows (i) the title, C--) an index, 
( 3 ) a digest in outline of the surgical problem, 
with a hst of references, ( 4 ) the kernel of the re 
port and ( 5 ) appendices The greatest problem 
before the compiler is to originate this form by 
which he tabulates all case records This y ear w e 
are getting up a study of records on appendicitis 
so that we will all be together and be studying the 
same thing and talking the same language in the 
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department of general surgery and the depart 
ment of pathology This type of procedure fur- 
mshes many advantages an interesting meeting 
for the entire staff a valuable contribution to 
clinical surgery in the hospital, a monograph on 
the subject for each of the staff members, a 
demonstration of the value of complete and wdl 
written records, a demonstration in detail of 
points wherein the recordb on a given series of 
cases are incomplete, unreliable Or worthless, and 
of the seriousness of such debnquenacs to the 
cbnical files of the institution from a scientific 
standpoint, the establishment of an adequate 
plan of scientific research in certain clinical 
problems from the records, the development of 
useful classifications the constructive critia^m 
of clinical forms, the proposal of minimum stand 
ard entriea on record forms essential to proper 
compilation of scientific data in a given clinical 
problem, proof of the scientific value of good 
records, and inculcation by example of the 
scientific spirit m mahing and studying clinical 
records 


T R Tovrov D , Chicago Emphasib is 
placed on recording of important symptoms as 
observed by the attending nurses There are two 
systems in vogue fx) to nave the nurse who ob- 
serves symptoms chart her observations, (2) to 
have certain designated nurses do aU durtiiig 
In the former arrangement the charts are not so 
neat, not so legible but contain more information 
The disadvantage i» that notations will be made 
by jumor nurses not y et tramed to distmguish im 
portant from trivial symptoms la the latter 
arrangement, whereas the charts are neater no 
particular person is responsible for observations 
and only those reported can be charted A com 
bmation of the two systems might solve this 
problem Temperature pulse and respiration 
observations could be made on groups of patients 
recorded on a group sheet then transferred to the 
individual sheet One nurse could be held re- 
sponsible for this but observations of symptoms 
should be recorded bv the nurse who observes 
Observation forms should be uniform with the 
same type of observation always recorded m the 
same place, in order to secure ease of reference 
The graphic chart and the nurse s notes arc the 
two forms used, the former having proved the 
better from experience The doctor s orders aha 
should be written The best system is that in 
which the doctor writes his orders lo a separate 
duplicating order book from which the nurse 


traiKcnbes them to her “orders for treatment’ 
sheet Cancellations are also wTitten 12 tie same 
book 

Discussion 

LvcruA R Locav B A , R N , Chicago The 
nurse’s record is of v ital importance It should he 
a permanent record Two types of obsenalioiu 
should be charted — both mental and phvsial 
reactions, the latter involving a great many items 
— thus accomplishing the objectives of chartmg 
among which accuracy i» one of the most es- 
seatiM The purposes of charting are (i) to 
give the doctor accurate, detailed infonnation 
of the hourly, daily, or weekly progresi of his 
patient portraying sv mptoms which indicate aov 
change m the patient’s condition, (2) to tnm 
student nurses in accurate observation 0/ sig 
mficant symptoms and the proper recording o1 
same, (3) to aid the physician m following the 
course of the disease or m arriving at conclusions 
as to treatment and (4) to give an absolutely 
honest record 0/ Che patient’s entire stay « tae 
hospital 

The head nurse of the ward must be responsible 
for the quality of charting Accuracy requires 
her consiantly to check and recheck the charts by 
her own observation of the patient as well as bv 
the doctor s order book to point out to each 
student nurse any error she mav hav e made, aad 
to comment on the accuracy of the observations 
of the student nurse 

A L Loctnoon, D , Toronto I am par 
ticularlv interested m the question of records 
from the professional man’s point ol \^exT I h-v* 
been impressed for some lime with the grwt 
necessity of attempting to boil down into figures 
all the facts tbat we os medical men, want 
been stated that figures can be so compiled tMt 
they will not mean anything On the other hand, 1 
do not behev e any of our real knowledge amounts 
to any thing if it is not substantiated bv cold facts 
and figures In the Lockwood Clinic we have 
endeavored for a period of 7 yeaislo boil down a 
the data in regard to the patients that come under 
our care no matter whether such data are of an 
academic nature or of importance from the pom 
of view of the diagnosis the method of treat 
ment — medical surgical or whatever it may b^ 
and the after results ^^e try lo boil o-r data 
down to a matter of figures then chart it graph 
ically placing it where all the members of the 
staff see it daily A great deal of the w ork of re 
duemg data to figures and graphic charts is cone 
by the girls who work in the library and in a com 
bmed library and record department one g^r* 
becoming an authority on medical literature 
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reIaU\e to the \anou5 classes of records, and the 
other a real authority on records Accuracy must 
be emphasized above all else 

The general discussion was conducted b> 
LotTO M Robbins, Boston, and the following 
problems were presented 

Mating annual reports more tnUresUng The 
Cushing Christian report of the Peter Bent 
Brigham Hospital, Boston, was described in de 
tad This report presents the matenal m a moat 
readable and interesting manner, reviewing the 
past and looking forw ard to the future Statistical 
data follows the Massachusetts General Hospital 
classification of diseases 

IfaiHfjiHjni the prt-a y of ease records kept «» 

Ih dards Case records should be kept m the ward 

while the patient is in the hospital but not for 
inspection by others than doctors internes, or 
nurses concerned with the diagnosis, treatment, 
and general care of the patient The phv steal at 
rangement and management of the ward or unit 
should provide this privacy It was also stated 
that occasionally there might be information of a 
nature so ettiaordinanly confidential as to war 
rant keeping it m the record room all the ume 
Printed standing orders It was deemed ad 
visable to standardize routine procedures in the 
hospital as far as possible and hav e these printed 
for distribution to facilitate the work of the at 
tending doctors, internes, and nurses 
Mtthodso/securtngkistorus GraCeW RIvfrs, 
Boston repotted that lor the last lew y ears at the 
Massachusetts General Hospital medical students 
from Harvard Medical School and other nearby 
medical schools have acted as assistants m taking 
records, thus early learning the proper method of 
writing histones According to R C Buerri 
M D , Madison a similar sy stem is carried out at 
the W isconsiu Stale General Hospital, Madison 
The history and physical examination made by 
the student becomes a permanent record which 
both the interne and resident must check over and 
correct Inthisway the student does belter work, 
than when the histones were destroyed after 
being written Robert Jollv, Houston, reported 
that on mg to lack of internes he used a graduate 
nurse to secure histones and the attending doctor 
added the physical findings A few hospitals adopt 
this procedure but the general consensus of 
opinion was that the attending doctor himself 
should write the record or if assisted by internes 
nurses or others he should be responsible for its 
accuracy and completeness 
Records <fi iht study of coiicer Grace W 
Myers, Boston, stated that she saw no reason 
why a well trained record librarian who has been 
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sufliaently instructed m the work and knows 
what a perfect record is should not be capable of 
sccuntig accurate histories of cancer cases The 
securing of adequate records of cancer cases 
presupposes more complete data than for the 
ordinary record, with a far reaching investiga 
tion into heredity and negative findings 
Piufses' notes MtiRlRL E AnscomdE, R N, 
St Louis, stated that nurses should be carefully 
taught to observe symptoms and intelligently 
record them The doctor s notes should be his 
own observations which naturally, are written in 
more technical language than the nurses’ reports 
In the opinion of Mrs G H vrries, Chicago, doc- 
tors and internes should verify the nurses’ nota- 
tions on charts, then make their progress notes 
Adda Eldreogc, R N , Madison, expressed the 
viewpoint that the nurse should make no attempt 
to diagnose, nor should her observations take the 
place of the doctor s observations But as the doc- 
tor and the interne see the patient only occasion 
ally they can ascertain from the nurse’s record if 
what they observe at the moment is true for the 
rest of the hours We know quite well that a 
patient may show some symptoms when the 
doctor IS not there that he will never see 

STA-NHARDtrATTOV OF SURGICAL DRESSfSCS AXD 
ILVTERl VLS 

Frederic H Slaytov, M D , Chicago When 
the American College of Surgeons undertook the 
standardization ol surgical dressings, many hos- 
pitals submitted, upon request, statistical data 
and samples of various sponges and dressings 
totaling over 4000 A careful analysis of these 
was made as to type, dimensions, and general 
structure, and the economic aspect of production 
of these dressings was also considered As a result 
of the survey to which extensive care was given, 
we may make the following general provisional 
classification (i) dressings for sponging or 
wiping (2) dressings for walling off, (3) sterile 
gauze to cover incisions or wounds, (4) dressings 
to absorb drainage after operation, (5) gauze 
drams and tampons, (6) bandages, (7) binders, 
and (8) dressings for specialized purposes Types 
under these headings have been selected and as 
soon as the production engineers of the several 
CO operating farms give tbeir report the final se- 
lections will be published in a manual together 
with informaUon pertaining to these dressings as 
used in hospitals 

It is quite evident from an analy sis of the data 
taiUected durmg this surv ey that the usual method 
today of providing surgical dressings in the hos- 
pitals lacks uniformity, both as to manner of 
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preparabon and tj-pe of product demanded and partment falls short of this responsibihtv it is cot 
usuallj furnished It is reasonable to assume that fulhlling its real purpose 
the cost under the present method maj be e^- Lewis A Sexton, M D , Hartford There are 
cessne and, while not a major factor in hospital a few additional benefits to be den%ed from an 
expense, it is nevertheless worthj of a compre out patient department it will sen e the general 
hensiv e analj sis hospital in traimng future members for the staff, 

Dtscuision ^ cleanng hou«e, and a \ erj good one at 

that preventing man) ver) poor diagnoses, it 
Hugh Scott, "M D , Hines Illinois In ad~ aidsinprognosi» foraJongcontmuedobservatJon 
dition to tbe Standards of the College we at the of thousands of cases can bette' than an) other 
Veterans Hospital, have our own standards end one thing, aid a ph)sician in prognosis it re 
equipment specifications furmshed through an heves the hospital wards of about ij to oper 
organization in Washington working in con cent of the cases that would otherwise be in the 
junction with the Bureau of Standards All the hospital, and is much less expensive than to have 
gauze bandages and adhesive plaster we use them in a hospital ward 
must meet the requirements of the Federal 

Speafication Board This means greater econom) constitutes vn etficient clixic u. us 

and efficiency m the admimstration of the hos- vtory sebvtce for a hospital 


pital 

THE VALUE ANT) U^’ORT\^CE OF THE HOSPITAL 
OUT PATIENT DEPARTilENT 

IRVE.G S Cutter, Jf D , Chicago The hos 
pital should be the first thought in illness rather 
than a last resort, hospitals should therefore be 
so organized and equipped as to give the maxi 
mum service to ambulator) as well as to bed 
patients The out patient cliruc ma) be in a 
separate building but is probabl) more efficient as 
an integral part of the hospital buiidiing There 
should be phvsicians offices examining rooms 
and laboratories for routine work with clo«e co 
operation between the general hospital lab- 
oratories all of which makes for more economical 
and efficient medical service The out patient 
climc is appbcable to pa), part pav, and whollv 
free cases as may be determined b\ the locabon 
of the hospital, its obligations to the pubhc and 
the endowment provided for free care — ambula 
tory or bed If free or part pay service is con 
templated social service personnel is required 
Discussion 

IlEKiLAN Sluni il D , Chicago The out 
patient department has an important place to 
till, particularlv m the larger hospital It deserves 
as much attention as the in paUent department 
from the standpoints of organization and ad- 
ministration This preaupposes competent well 
organized lay and professional staffs TVhile the 
primal) function of the out patient department 
must be the care of the ambulator) patient the 
department must not overlook its responsibihtj 
for the educauon of doctors mtemes and nurses 
for the prevenuon of di-ease and for the pro 
motion of clinical research If the out patient de- 


Fran-k U Hastalan, M D , Detroit The lab- 
oratory service will be adequate if it is under the 
supervision of the right tvpe of ph)sicisii-di 
rector, because such a director will not tolerate 
inadequate working facilities Standardization 
programs should emphasize the laboratory per 
sonnel above and bevond, but not to “le ez 
elusion of, building and equipment The lab- 
oratory and the pathologist should be rated on 
their capacity and willingness to assist m disj 
Eosis treatment education and inv estigation 
Experience has shown that in the larger hos- 
pital the work can be divided adv antageousb 
into morphological pathologv bactenolog) , basal 
metabobsm chemistry chmcal microscop), and 
serology For the best results the phvsiciandi 
rector should take a prmcipal part in the taor 
phological pathology In the larger institutions 
the pathologist must do hi» utmost in suppi)ii>g 
the present urgent need for well trained pb^i 
Clan directors and laboratory assistants ite 
ideal situation is that in which surgical pathoIogV 
is handled by the department of patholo^ ana 
the surgical stafi meets with the pathologica 
staff to review the material 
In the hospital laboratory the course of m 
struction should include approximatelv , 4 monttis 
m bacteriologv , 4 months in physiological chem 
istT) 3 months in serologv 3 months in clmi^ 
microscopy a months m basal metabobsm and 2 
months m tissue technique 

Discussion 

Oliver Lokr M D Saginaw, Michigan 
The Central Laboratory of Saginaw which serv 
ices 3 hospitals comprising 403 beds was es- 
tablished 8 years ago Nurse techmeuns were 
trained in makang the usual routine examinations 



— uimal>ses blood counts collections 
for Wassermann tests, blood groupings, and chem 
jstry — and making smears for gonococcus and 
malaria, other laboratorj procedures being per 
formed as indicated by the attending phjsiaan 
This, routine serrnce is compulsory if the patient 
remains o\er 72 hours for nhich a charge of five 
dollars is made Charity cases, however, recei\e 
laboratory work m the routine manner without 
charge IVhen indicated these services are 
rendered eramination of spinal fluids, of spu 
turns, of pleural, ascitic, and abscess fluids and of 
f $ces gastric analysis , cultures , and inoculations 
An extra charge is made for other examinations 
than the above All positive reports are sent to 
the physician immediately, the rest within 24 
hours The laboratory has modern equipment 
and offers educational faahties to all interested 
The quota of autopsies has been maintained, and 
demonstrations of the latter are given at all staff 
meetings by the pathologist 
P F Mobse M D , Detroit, staled that it is 
absolutely impossible for the small hospital to 
hav e a full time pathologist because there arc not 
enough patients to Keep turn interested even if 
the ^spital could afford to engage him Very 
often the pohucal situation enters into the normal 
solution of combining several moderate sued hos* 
pitals and employing one pathologist Harper 
HosmUl, Detroit, is endeavoring to assist the 
small hospitals in this respect by providing per 
sonnet to do their autopsies and other work Ihis 
will assist them m meeting the requirements 

J J Moobe, JI D , Chicago, stated that no 
hospital of 100 beds can engage a competent 
pathologist unless u is an endowed or a municipal 
institution Some hospitals state that thev have 
a full time pathologist when this is true m name 
only and actollv they have none at all This 
matter should be checked up through more com 
plete inspections 

wii \T covshtutls \n EryitiE^T VNxsxiitsiv 

SERVICE FOR A HOSPITVL? 

WeSeev Bourne, MD,CM MSc Mod 
treal To have an efficient anxsthetic depart 
ment it is well to have a staff, sufficient for the 
number of operating rooms, of expert anxs 
theUsts, preferably graduates of medical schools 
who have served some time in interneship The 
senior anxsihelisl should be accorded a place 
on the medical board with rights equal to the 
other members Briefly , the chief anesthetist’s 
lesponsvbibties are (1) the care of anesthetic 
appliances and requisitions for new apparatus 
(2) the keeping of records, (3) the allocation of 


3S1 

work, (4) the teaching of housemen and students, 
(5) the conduct of frequent colloquia, (6) the 

encouragement of scientificinvestigation, and (7) 
the maintenance of harmonious co operation with 
the surgical staff 

Discussion 

lS4nCLLA Herb, M D , Chicago Emphasis 
must be placed on the importance of medical 
graduates as anssthetists and the need of organ 
ization of an anesthetic staff It is ray belief that 
the patient should be responsible for the anxs 
thetist s fee, receiving the bill directly from him 
John Lundy, M D .Rochester In thiscountry 
It does not seem practical to have a staff of 
med«^ men as anesthetists In some institutions 
the anxslhetist may be a dentist, m others the 
anxsthetic may be admimstered by nurses, sisters, 
or others Dr Kris of Boston has very well 
exemplified the value an anxsthetist of competent 
judgment may be to his associates The situation 
in the Waller Reedllospilalin Washington, D C , 
where Dr Gallaher i> m charge of anssthesia, 
illustrates the shock treatment that can be taken 
care of by that group constituting the department 
of anxsthesia Medical men should make as 
great use of the department of anxsthesia as the 
surgeon and should furnish certain lectures on the 
subject to nurses The department should assume 
the responsibility of indexing its records under 
the direction of the superintendent of this depart 
ment literature on anxsthesia should be read 
and abstracted by members of the board of anxs 
thesia and made available to the student nurses 

An anxsthesia record blank should record (r) 
preliminary treatment, (a) time of anxsthesia and 
operation (3) blood pressure — graplucally or 
otherwise (4) condition of patient, (5) effects of 
anxsthetic, of medication, of blood transfusion, 
and of sodium chloride, gum acacia, or glucose 
solution, (6) extent of operation, (7) number and 
type of drams, and (8) list of operating personnel 
During operaUon the color of the skm and blood, 
humidity of the skin, and relative temperature 
should be recorded Considerable space should 
be given to “remarks" which serve one of the 
most useful purposes of any part of the record 
V PLVV FOR ISCREVSING T»F NUMBER OF 
AUTOPSIES 

Maurice Dubin Philadelphia At the Mount 
binai Hospital in Philadelphia a campaign was 
Org^ized in September, 1927, to raise the pet 
emt^eof autopsies which was then practically 
ml w itlun 4 months this was increased to almost 
SO per cent by adopbon of the following plan 
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of blood 
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preparation and type of product demanded and 
usually furnished It is reasonable to assume that 
the cost under the present method may be er- 
cessive and, nhile not a major factor in hospital 
expense, it is nevertheless northj of a compre- 
hensive analjsis 

Discussion 

Hugh Scott, M D , Hines Illinois In ad 
dition to the standards of the College, we, at the 
Veterans Hospital have our onn standards and 
equipment specifications furnished through an 
organization in Washington norking in con 
junction with the Bureau of Standards AJI the 
gauze, bandages, and adhesive plaster we use 
must meet the requirements of the Federal 
Specification Board This means greater economy 
and efficiency m the admimstration of the hos- 
pital 

THE V\LUE AVD IirPORTVNCE OF TDE HOSPITVL 
OUT PtTIENI DEPAETilENT 


partment falls short of this responsibihty it is cot 
fulfilling its real purpose 

Leuts a Sextov, M D , Hartford There are 
a feu additional benefits to be denved from an 
out patient department it vnlJ serve the geaeral 
hospital in training future members for the staff 
it acts as a clearing house, and a very good one at 
that preventing many very poor diagnoses it 
aids in prognosis, for a long contmued observation 
of thousands of cases can better than anv other 
one thing, aid a physician in prognosis, it re 
lieves the hospital uards of about 15 to 20 per 
cent of the cases that would otherwise be m the 
hospital, and is much less expensive than to ha\e 
them in a hospital ward 

WHAT CONSTITUTES AN EPTICIENT CLUnClL LAB 
ORATORY SERVICE FOR A HOSPITAL’ 
Frank \\ Hartaiav, M D , Detroit Thelah 
oratory service will be adequate if it is under the 
supervasioD of the right tyT^ of physician-di 
rector, because such a director wiU not tolerate 
inadequate working facilities StandatdLation 


Irving S Cutter, M D , Chicago The bos- , „ 

pital should be the first thought in illness rather programs should emphasize the hboratoiy per 
than a last resort, hospitals should therefore be sonnel above and beyond but not to “ 


elusion of, building and equipment The lab- 
oratory and the pathologist should be rated on 
their capacity and uTllingness to assist in diag 

nosis treatment education, and investigation 

Experience has shown that in the larger hos- 
pital the work can be divided advantageousli 
into morphological pathology, bacteriology, basal 
metabohsm chemistry chnical microscopv, an 
serology For the best results the physician fli 
rector should take a principal part in the mor 
phological pathology In the larger institutions 
the pathologist must do his utmost m supplyiDo 
the present urgent need for well trained pc«i 
man directors and laboratory assistants 1 
ideal situation is that in vs hich surgical pathologv 
IS handled by the department of patholo^ an 
the surgical staff meets with the pathologic 
staff to review the material . 

Hervian SiUTH M D Chicago The out- In the hospital laboratory the course 0 
patient department has an important place to struction should include approximately 4®’° 
nil, particularly m the larger hospital Itdeserves — i-— . t> r.h\eiolocical c 
as much attention as the in patient department 
from the standpoints of organization and ad 
numstration This presupposes compietent well 
organized lay and professional staffs While the 
pnmary function of the out patient department 
must be the care of the ambulatory patient the 
department must not overlook its responsibility 
for the education of doctors internes and nurses 
for the prevention of disease and for the pro 
moPon of climcal research If the out paUent de 


so organized and equipped as to give the maxi 
mum service to ambulatory as well as to bed 
patients The out patient dime may be m a 
separate building but is probably more efficient as 
an integral part of the hospital building There 
should be pnysicians offices examimng rooms, 
and laboratories for routine work mth dose co- 
operation between the general hospital lab- 
oratories, all of which makes for more economical 
and efficient medical service The out patient 
dime IS applicable to pay part pav and wholly 
free cases, as may be determined by the location 
of the hospital, its obligaPons to the public and 
the endowment provided for free care — ambula 
tory or bed If free or part pay service is con 
templated social service personnel is required 


bacteriologv 4 months m physiological cne 
istry 3 months m serology 3 months in clint 
imcroscopy , months in basal metabolism, au 
months m tissue tecbmque 

Discussion 

Oliver W Lour M D Saginaw, Michigan 
The Central Laboratory of Saginaw, which sen 
ices 3 hospitals comprising 403 beds was esr 
tebUshed 8 years ago Nurse technicians wer 
trained m making the usual routine esaminations 
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meets with the approval and co-operation ot the 
medical staff Each tonsil case should have a 
complete history It is not necessary for the 
attending doctor to sign each page o{ the history 
provided there is a coienng statement somewhat 
as follows “This is to cerUfy that the under 
signed has carefully reviewed the data and find 
mgs in this report and to the best of his know) 
c^e believes them to be accurate and complete 
A copy of the doctor s office record should be 
acceptable if complete 

InUrnes Many hospitals have great difficulty 
m securmg and keeping internes There are 
numerous instances •where internes have broken 
their contracts The cause of this condition was 
ascribed to lack of interest or organization on the 
part of the hospital management or medical staff 
or perhaps toth The hospital management and 
the medical staff must jointly assume responsihil 
ity for seeing that the interne receives a carefully 
supervised, worth while medical education and 
experience while in the hospital Each member 
of the medical staff should constitute himself a 
teacher fot the interne in bis daily contact Group 
and mdividual interest and responsibility for the 
welfare of the interne are essential 
“Open’ sersuj “clojed" hospitals The 
' closed 'hospital has the advantageofacarefully 
selected medical staff affording better control over 
the professional work and the scientific policies 
It permits more umfarmity of action and stand 
atduaUoQ of procedures It, however docs not 
afford the general profession the opportunity to 
keep abreast with the progress of medical science 
The ‘ open” hospital can be so regulated as to be 
under adequate control, provided that the medi 
cal staff IS properly organized, that it lays down 
definite poliaes regulating the professional work, 
and that thege pohcies are approved b> the 
govermng body or board of trustees and carried 
out by the management of the hospital with the 
support of the medical staff Better control can 
be effected through establishment of the following 
(i) due care in the extension of hospital faolities 
\.a> system of annual extension of hospital pnvi 
leges and staff appointments, (3) strict enforce 
ment of the rules and regulations AH open ’ 
hospitals should be strictly controlled if they are 
to attain the standard of efficiency of the ‘ closed’ 
hospital 

Anaslhesia The choice of anaisthetic depends 
upon the tj’pe of case, the operation, and the 
anastheUst The use 0! ethylene as an anssthebc 
has been claiming more attention in recent years 
So far as known the safety of this ansstbetic de 
pends upon the following conditions (i) efficient 


adwimis t ration of the ariiBsthetic, (2) freedom of 
the aoicsthetic and operating rooms from static 
electncity — in this connection, it is to be noted 
that proximity of theX ray department should be 
guarded i^amst, (3) known humidity of the air 
in order that it should not exceed the margin of 
safety The use of a hydrometer to gauge the 
humidity is desirable When a humidifying 
apparatus with a thermostat can be installed the 
humidity may be kept at a defimte point 

Ethylene, according to Dr John Lundy, Ro 
Chester, Mmnesota lus been administered 33,000 
to 34000 times in The Mayo Chnic without ac 
adent Nitrous oxide w ith oxygen is a safe anxs 
ihetic in expert hands because of the readily 
avaibble supply of oxygen Local aruesthesia 
under proper conditions and techmque has made 
splendid progress m recent years 
CfiRtcoi laboratory work The clinical labora- 
tory should be made self supporting as far as 
possible The system of charges is still a contro 
versial question, but the flat rate is favored by 
the majority of hospitals The fiat rate should 
mdude the cost of tissue examination, but there 
should not be any charge for autopsies In the 
flat rate method there is sometimes need for 
restriction The proponents of the schedule of 
individual charges believe that this is the best 
method to regulate laboratory work They believe 
that the doctor or interne should say what 
laboratory work is requued rather than leave it 
to be determined by a routine flat rale method 

Apparently, not all doctors appreciate the full 
value and importance of laboratory work and too 
often cases which come up for discussion m the 
suff conference show a distinct lack of suffi 
cient laboratory work This makes it clear that 
there is sUll need to educate doctors in this 
matter Laboratory techrucians should be well 
trained having at least i or 2 y ears m a recognized 
university Such a course is now being given at 
the Univwsity of Minnesota Laboratory work 
from the outside should be guardedly accepted bv 
an approved hospital The American College of 
Surgeons requires that, to be acceptable, labora 
tory work handled outside the hospital must be 
done in a laboratory approved by the Council on 
Medical EducaUon and Hospitals of the American 
Medical Association or in the clinical laboratory 
oi a hospital approved by the American College 
of Surgeons This is necessary to msure effiaent 
and reliable service 

Legal responsibility oj hospitals The legal 
responsibility of hospitals through their govern 
mg hQ<he& or beards nfttvftttts is becoming more 
and more clearly defined There are a great 
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One person— m this instance the chief resident 
ph) sician — iras appointed to make the request 
for permission for autopsj Each month a report 
was given at the staff meeting of the number of 
autopsies performed which was compared with 
that of the previous months Jlem^rs of the 
medical staff and personneJ, before having the 
right to solicit postmortems signed a statement 
agreemg such such examination upon their own 
bodies To derive full benefit from these studies 
the pathologist was accorded sufficient time, 
assistance, and equipment to present his findings 
at staff meetings 


type of anasthesia which fits certain indinduils 
e.xperiments m prefiimnary narcosis etc. K 
standard of anesthesia should be adopted, a! 
though this standard should be elevated onlj 
gradually to these ideal heights, out of con 
sideration for certam institutions without eiten 
sive financial resources The ideal scheme of 
anesthesia, which is not alwajs possible, is for 
the anesthetist to work, as largelj as possible with 
the limited group of men w ith whom he can estab- 
list and keep an intimate contact 
Discussion 


Discussion 

Fr-vnl. J Novak Jr , M D , Chicago Post- 
mortems m this country are lamentabl) few 
First I thought the fault la> wnth the mlerne, then 
I thought the fault lay wnth the medical schools, 
but now I believe that w-hen a candidate is ad 
mitted to a medical school some machinery 
should be devised to determine whether that par 
ticular potential student has within fum that 
divine spark of curiosity, $0 needed If such 
students and only such students, were admitted 
to the schooU it would not be necessary to bold 
meetings to discusa plans and meth<^» of obtain 
mg autopsies, for the men w ould insist upon them 

VEED FOR CONSULTATIONS IN THE CASE OP 
THE SERIOUSLY ILL 


Jons S H-Vsger, M D , Chicago Borderlint 
conditions as well as serious cases warrant con 
sultations free from prejudice m which the 
paPent s best interests are primary Practically 
all hospital cases are now influenced bv the coun 
sel of the laboratory techmcian the roentgenol 
ogist, the pathologist, and an able diagnostician 
The serious ca«e is alwav s enPfled to counsel 
regardless of the patient s fioancial status and m 
borderline ca«es the surgeon should have the 
counic! of the internist and vice versa Often 
tunes several consultants representing inaav 
speaalties are necessary to reach a satisfactory 
conclusion Consultations however, mciea*e 
hospital costs unless the work i» being earned on 
m a charitable institution or unless there is that 
esprit de corps among the staff members whetebv 
advice can be secured w ithout the usual consults 


Frank H Lahey if D , Boston The doctor 
called in consultation should be furnished with all 
necessary mformaPon and, if possible, the physi 
Clan m charge of the case should be present A 
nurse should not accept a consultation unless it 
IS in written form When hospitals can establish 
the spirit in their midst that a consultation will be 
given with every helpful desire and with the very 
least degree of criticism then they will haveaccom 
pushed the greatest good 

I do not beheve every nurse should work m the 
operating room for a surgeon and run the operat 
ui<’ table vt is lofimtely better that there be a 
graduate, experienced operating nurse provided, 
and that the nurses obtain their training under 
these graduate nurses 

I feel very strongly in accord with everything 
that has been said regarding the development of 
anesthesia, we can no longer be satisfied with 
the rele<’auon of anmsthesia to relauvely inexpe 
rienced people, neither can surgeons nghteously 
assume iS tiat 'hey aie m c<mu^ ^ 

aaistbesia The amstheUst today raust be 
aSuted as a clmiciai, he estimates risks seste- 
gSS the Stdioyasnilar, determines the selecttte 


tioti/ee 

ROUND TABLE CONTERENCES 
The following topics were discussed at confer 
ences conducted by Malcolm T MacEachern 
Chicago, and Robert Jolly, Houston 
Case records Accurate and complete ca«< 
record* should be kept for private as well as 
public patients No distinction should be made 
There are vanou* methods in vogue for securing 
case records through the attending doctor, th® 
interne the graduate nurse or the trained record 
bbranan the latter two when it is impossible to 
secure internes MTien secured through the 
iat«ne, the graduate nurse and the record 
librarian their data and findings must be 
vised by the attending doctor himself The 
interne should make the physical exaniinatioD 
but this must be checked over by the atteodn^ 
doctor MTien the record is secured by the grad 
uate nurse and the record bbranan the attending 
doctor must add the phy sical findings SometimW 
arrangements can be made with the young grad 
uate of medicine practicing m the community W 
assist with case records providing such a 
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THL MECHANISM OF OBSTRUCTIVE PULMONARY ATELECTASIS* 


ACQUIRED massvse puln\orta.r> atelec- t Decreased respiratory force Pasteur (26 
tasismaj be either compressueorob and 27) found “massive collapse” of the Jung 
I V sttuctive The relation of compression m cases of postdiphthentic paral>sis of the 
to an airless state of the lung, such as occurs diaphragm, and he attributed the airless 
in large intrapleural accumulations of fluid or stale to reduction m depth of respiration The 
air, extreme distortion of the thoracic cage, mechanism was not more precisely described 
tumors etc has long been understood, but than to suggest that the loner lobes not em 
onl> recentlj has definite proof of the causal plo>ed m respiration spontaneously lost their 
relation, of bronchial obstruction to alelec air content 

Casts been furnished by direct observation m Likewise, Bradford, m discussing the occur 
man and reproduction m animals Other fence of massive atelectasis in wounds of the 

causes than these have been suggested and chest nail, considered it secondary to the im- 

may possibly account for some cases mobilization and retraction which took place 

\vc were led recently to question the bron- on that side of the chest The immobilization 
chial obstruction theory as the result of seeing was thought to be the result of reflex soasm of 
several dogs with total stenosis of a bronchus respiratory muscles 

UiUo develop atelectasis YVe then repeated 2 DtsUtrbancc of pulmonary circulation 
tmn others m animal reptoduc Gwyn’s analysts of 18 cases of massive atelec- 

tion and did not secure their results It was tasis left the question of etiologv obscure and 
apparent that factors Unknown to us and es he suggested the possibility M a vasomotor 
sential to atelectasis formation, must have disturbance of the lung The mode of its 
been diflerent m our experiments Further origin and action he did not auS to ev 

analysis of the mechanism involved was un plain aiicmpt to ex 

Bro.M W.ss.ve alelec 

presented Here tasis has been seen frequentlj m association 

ETiOLOGiCAt iivpoTiiESES ‘wvm inflammatory conditions of the lungs 

AsintnrfncUoa.abneltesiesioitheMnons ol the I ^ 

etiological hspotheses tor massive atelectasis receited mSch attend ^ "n.T Y 
IS necessary Complete presentations (8 n senbed the condutnr, t "tw Thus, Bartels de- 
i!>) and ecbanstne bibliography (4) are ob ot A” 

tamable elsewhere The literature reveals the St thL I “ Postoperative collapse 

following etiologicalhjpotheses te'ealsthe °t _tlK tog was attnbnted by Schnmger re 

irritation, local spastic contraction, 

3»5 
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many decisions on record ^\hich make the law 
qmte clear In the absence of statutory provi- 
sions m the various states, practically allthehigher 
courts support the theory that the governing body 
or board of trustees is legally responsible to the 
extent of exerting due diligence and care in the 
selection of those who ^ork in the hospital 
‘ Though the relation of master and servant can- 
not be said to exist beti\een the hospital and the 
physicians and surgeons attendant on it, the 
hospital does nevertheless assume the responsibil 
ity in that it uses its own judgment or that of its 
trustees in selecting them and imphedly therefore 
undertakes to exercise reasonable care to get such 
as are skillful and trustworthy in their profession 


The patient has a right to rely on the exerase of 
such care and consequently if through neglect of 
the hospital to exercise it receives an injury the 
patient is entitled to look to the hospital for m 
demnity unless the hospital enjoy s some exlraor 
dinary exemption from habihty as might be 
afforded by a special act of the legislature as m 
the case of the State of Massachusetts ” 


f he Conference w as brought to a close bj a 
unanimous resolution of appreciation tendered 
to the American College of Surgeons for the 
service it is rendering the field through its Hos- 
pital Standardization Department 



VAK ALLEh AND ADAMS OBSTRUCTIVE PULMONARY ATELECTASIS 3S7 



Fig i Bmcbialplus Michchn mastic 4fterT»mo\a1 
s tightly bttmg cast 

in some animals whining grunting, pant- 
ing, and struggling and in others it was m 
duced b> occluding the trachea partiaU> nith 
each expiration The periods of time were 
\aried 

The experiments acre dmded into four 
groups depending upon the t> pe of respira 
tion, whether quiet or straining, and the type 
oi bronchial obstruction whether total or 
X alvular Typical protocols are gi\ en 
a Quiet respiration with total bronchia! obstruc 
tion occurred in 14 dogs 

Dog 774A showed quiet respiration with total ob 
struction of the middle lower and accessory lobe 
bronchi on the right under general anaesthesia No 
atelectasis resulted 

By hj podermic injection o 060 grams of morphine 
and 6004 grams of atropine were given Ether an 
!Bsihe5iav\asinducedandttacheotom> done Through 
the tracheotomy opening a solid plug of dumb bell 
shape was inserted m the right primary bronchus 
lositive pressure intratracheal ariaisthesia was used 
(25) and the chest was opened on the tight by inter 
costal incision and 3 ligature was passed around 
the primary bronchus just proximal to the branch to 
the middle lobe The lungs were then fully inflated 
and the ligature tied tightlv compressing the bron 
chial wall into the groove of the plug ibe wound 
was then closed with care to avoid pneumothorax 
The respirations were maintained quiet and shallow 
bv continuing deep ether ana:5thesia The dog was 
sacrificed 13K hours later 
Autopsy show ed the plug securely obstructing the 
bronchi of the right middle lower and accessory 



Tig 2 Dog > \ Photomicrograph Air containing 

lung after 45 days of bronchial obstruction and quiet res 
piralwn 


lobes These lobes were fully air containing and 
without trace of atelectasis 

pog 455A showed quiet respiration with total ob 
struction of the right lower and accessory lobe bron 
chi under morphine narcosis The dog was sacrificed 
24 hours later No atelectasis resulted 
Morphine oifib grams and atropine, 0 004 grams 
were administered With the dog m a profoundlt 
somnolent state a broncho-cope was passed and the 
bronchi ol the right lower ana accessory lobes were 
packed tightly with ' Mtchelm mastic ’ which is a 
malleable sticky rubber preparation commonly used 
to stop leaks in automobile tires The bronchoscope 
was then removed and the dog allowed to he quietly 
in morphine sleep for 24 hours Then, a few minutes 
before sacriticing 5 cubic centimeters of a watery 
solution of methylene blue was instilled into the 
bronchus proximal to the obstruction, to prove its 
effectiveness 

The autopsy showed the larger bronchi of the 
lower and accessory lobes tightly filled b\ a cast of 
the elastic medium (Hg i) The dye had not pene 
trated past this obstruction indeed the air in the 
lobes did not escape on their removal from the chest 
Theselobcs were inflated to a normal degree and ex 
cept for ecchy motic patches secondary to trauma 
could not be distinj,uished from the other lobes 

Dog i*j\ hoved quet respiration and total 
cicatricial stenosis of the tight lower lobe bronchus 
After 4s days the dog was sacrificed No atelectasis 
resulted 

After the administration of o 166 grams of mor 
plane a stick of silver nitrate was introduced bron 
choscopically and a i centimeter length of the bron 
chus lying v'eU within the lower lobe was cauterized 
The dog was allowed to live under routine kennel 
cate For 3 few days it was quiet and wiibcmt ap 
petite then became normal No respiratory symp 
toms presented themselves Sacrifice was made at 
the end of 45 days 
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and plugging of the narroived lumen with 
mucus Lord recognized it m various types of 
suppurative disease of the loner respiratory 
tract 

4 Combined factors The most generallj 
accepted h>'pothesis includes both bronchial 
block and decreased respiratorj force (6, 7, 
12, 16, 19, 20, ^i, 22, 24) For instance. Jack 
son and Lee ejqiress their conception of the 
process leading to massive atelectasis m quot 
mg Elliot and Dinglej "Consequent to im- 
mobilization of the thoracic wall and dia 
phragm, irrespective of its cause, secretion 
collects m the bronchioles and even m the 
larger bronchi, sufficient to prevent the egress 
of air, and leads to a gradual absorption of the 
alveolar air by the pulmonarj circulation and 
ultimate collapse and airlessness of the lung 
tissue ’’ A somewhat different mechanism is 
suggested by others (8, 13, 14, 32), who sup- 
pose the obstructing plug to have a ball valve 
action in the tapering lumen of the bronchus, 
permitting air to escape from the lung m et- 
piration and not allowing it to be inspired 

Bronchial block plus vasomotor disturb- 
ances are believed b> Scott and Cutler (30, 
31) to explain atelectasis, but these authors 
offer no detail as to mode of action 

EXPERIMENT \L REPRODUCnOVI 

Section of the phrenic nerves m animals 
has resulted m pulmonary atelectasis m the 
hands of a few (7, 26, 29), but this has not 
been regularly the case For evample, Alex 
ander not only divided one phrenic but also 
all intercostal nerves and the external respira 
tory nerve on one side m dogs and m man 
without causing massive atelectasis of the 
underlying Jung The operation of phrenicot 
omy as routinely performed is not followed by 
this condition 

The researches of Lichtbeim, in 1878, are 
frequently referred to in support of the bron 
chial block theory He occluded the broncbi 
of rabbits with foreign bodies and by ligature, 
and found the affected lung lobes airless a few 
day s later The loss of air was presumed to be 
by blood stream absorption Unfortunately, 
sterile technique was not employed in oper 
ating and such complications as pneumonia 
and compresave atelectasis from empyema 
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and pneumothorax interfered with the vaLd 
ity of the conclusions 
Massive atelectasis has been obtained ex 
perimentally xnth uniformity by three groups 
of workers Lee and his associates (21) 
plugged the bronchus of a dog w ith thick mu 
cus obtained bronchoscopically from a patient 
with massive collapse of the lungs, in other 
dogs mucilage of gum acaaa w as used \\ ithin 
a few hours thereafter, the heart and dia 
phragra appeared in the X-ray to be displaced 
toward the ade of the plug Ao necropsv 
proof of atelectasis was given Coryllos and 
Birnbaum later blocked the bronchus with an 
inflated rubber balloon and obtained \ ray 
and necropsy evidence of massive atelectasis 
Bronchoconstrictor effects were produced by 
Dixon and Brodie with drugs and vagal stimu 
lation, and it w as found that when respiration 
was quiet and the expiratory phase was 
lengthened, massive atelectasis resulted 
The experiments that follow deal with the 
mechanism of atelectasi» formation after 
bronchial block, particularly as regards re«pir 
ation, whether quiet or straming, bronchial 
obstruction, whether total or valvular, fate 
of pent up air, rate of development, and 
intrathoracic pressures 

EXPERJMEMS 

The expiriments were earned out under 
morphine and ether anjesthe^ia or with heavy 
doses of sodium barbital or morphine alone 
Adult, medium sized dogs (body weight, 1$ 
to IS Ijlograms) were employed, and care was 
taken to exclude those with pre existing res 
piratory di-ease The experiments were con 
eluded by electrocution (17) to avoid agonal 
phenomena, and the lungs were examined 
both grossly and microscopically 

I T\pe of respiration In dogs m which 
bronchial obstruction had been instituted, the 
effect of the tyT^e of respiration upon the for 
mation of atelectasis was determined Two 
of respiration were contrasted, namely, 
quiet breathing of normal or shallow depth 
and what may be termed straining le 
breathing m which there is interference with 
the discharge of air from the lungs to the ex 
tent of requiring muscular effort to effect it 
Straming respiration occurred spontaneously 
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T’k J rholomicrograph of a section o( ai» 

atelectatic lung after straining re<piration and bronchtal 
obstruction 


fig b Dog 647 V Lungs Atelectasis of tight lower 
lobe after straining respiration and % all ular bronchial ob 
struct ion 


tion «ias thus earned on for lo hours until Ihc dog 
nas sacrideed 

At autops> the plug vias triund occluding 
the right loner and accesson lobes and these were 
tollapicd deep purplish blue in color non crepitant 
and of the consistency of muscle (Fig 4) Uhende 
♦ached and placed tn water the\ sanV. Sficroscopic 
examination revealed a completely airle»s state of 
the parenchyma (Fig 5) Other lung lobes were 
normal m appearance 

d Straining respiration with valvular bronchul 
obstruction was produced in d<»g5 
Dog 647A showed sttaimng respiration with val 
Ildar obstruction ol the right lower lobe bronchus 
under general anesthesia five hours later the dog 
was sicnftcid and complete atelectasis of the right 
lower lobe ivas /ojnd 

Sodiuiw barbital 4 a granio was intrapeivtoneally 
injected and produced light anesthesia Tracheot 
omv Was done and a wooden cannula was snserted m 
the bronchus to the right lower lobe and connected 
to a Water valve asinPogjSrA Straining rcspira 
tion Was induced as in Dog 773A ImmediateK with 
each expiration a stream ol air bubbles escaped from 
the Water valve outlet and continued to do so for 
about I hour after which no more appeared The 
dog Was sacrificed 5 hours later 
Autopsv showed the cannula firmly fixed jn the 
btowchus ol the n>,bt lower lobe and that lobe was 
>.orap(eteIy atelectatic asmDog77jA fFig 61 
The results of 36 experiments of the fjpes 
illustrated above arc collected m graphic form 
in Figure 7 copfrasting the effects of quiet 
with straining respiration m the presence of 
bronchial obstruction The periods of ob 
struction varied from 2 to 24 hours and the 
amounts of atelectasis from 0 to 100 per cent 


of the affected lung partneh) ma Quiet respi- 
ration was obtained m 10 dogs and straining 
m 22 dogs The former developed no atelec- 
tasis or an> degree of lung deflation, and the 
circles, which represent them, are situated 
over “o at the left on the scale of atelecta«i8, 
while the latter uniformly had atelectasis 
from la to 100 pnr cent as represented by the 
dots distributed to the right Four circles con 
(am numerals and refer to experiments in- 
tended for quiet breathing but m which the 
animals panted or accumulated mucus ob 
stcucUon in the trachea Here striinmg oc 
curred spontaneously to slight extents and 
coiresponding amounts of atelectasis were 
found 

2 T \p€ 0} hronclnal obstruction The cHect 
of obstruction of the bronchus by a heavy 
mucilage of gum acacia according to the ex 
penments of Lee ct al (21), was investigated, 
and It was found that atelectasis resulted only 
when the respirations were straining m type 
Thus, 2 dogs with quiet respiration oh 
structed for 12 hours, showed no deflation of 
the affected lobes and 2 others with straining 
breathing and the same sort of obstruction de 
velopetl atelectasis 

3 r ale of air pent up tit the lung The ex 
penments serve to indicate the manner of 
disappearance of air from the lung during the 
development of obstructive atelectasis, (a) m 
total and (6) m valvular bronchial obstruction 
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^utops> showed (hat (he lungi ^\ere normal in ap 
pearance except for fibrous adhesions between ibe 
right lower and acressor> lobes Section into the 
right lower lobe showed the medial division of the 
bronchus to be destroyed over a length of about s 
centimeters and replaced bi a mass of firm necrotic 
tissue encapsulated m scar tissue Ihis caused a 
complete interruption of the bronchial lumen and 
the bronchioles in the pcriphen were distended with 
Mscid glass% mucus The parenchimi supplied b\ 
this section of the bronchial tree was however not 
different in appearance from that of other parts of 
the same and other (obes It was normalfv air con 
taming and floated m water The vessels were in 
tact Microscopic examination of the parcnchvina 
rev ealed bronchioles ev erv w here distended with mu 
cus and alveoli inflated dig ' 

The first acute t\ pe of etpencnent was performed 
•] times the second subacute experiment 4 tunes and 
the third chronic one t limes 

b Quiet respiration wnth valvular bronchial ob 
stmction was instituted in 4 dogs 

Dog^S \ showed quiet respiration with valvular 
obstruction of the right lower and accessorv lobe 
bronchi imder general anxsthcsia The dog was 
sacrificed 3>i hours later No atelectasis was found 



Fig 4 Straining contrasted with quiet respiration as to 
atetecusis formation nght Dog 77^4 Lower lolie 
Total atelectasis after strainin'* and bronchial obstraction 
\tleft DogSoj^ Lowerlobi Vir-containins condition 
after quiet respiration and bronchial obstruction 


Morphine o 100 grams and atropine o 001 grams 
were given Ether anaesthesia was used and trache 
otoDi) done A wooden cannula was wedged snujlv 
into the right primarj bronchus and from this a 
rubber tube led out of the trachea Attached to the 
tube was a glass cannula and the tip of this was sub 
merged in wafer The anaesthesia was maintained 
bv msuSation (Fig 3) The dog was allowed to lie 
breathing quiellv for hours and the glass cannula 
was observed in order to determine the behavnot of 
the pent up bronchial air \\ ith each inspiration 
the water was drawn up about 10 centimeters and at 
expiration its menutus was lowered again to the 
water level These levels remained constant during 
the entire period No air escaped 

The dog wa sacrificed and auiops> showed the 
plug tightiv lodged and cannulating the lower and 
aveesson lobe bronchi These lobes prevented no 
atelectasis or deflation 

c btraming respiration with total bronchial ob 
struction was seen in 14 doj s 

Dog 7 j \ showed slraimng re'piralion with total 
obstruction of (he right lower and accessorv lobe 
bronchi under general anesthesia Ten hours later 
the dog was saenheed and complete alelettasis of the 
obstructed lobes was found 

Morphine oo/Ograms aadalropme oooigrams 
weregiven ^nesihe la was induced b) ether After 
tracheotomv a solid dumb bell shaped plug was in 
serted and ligated into the right pnmarv bronihus 
as in Dog 774A obstructing the branches to the 
lower and accessorv lobes Resistance to evpiraliian 
was instituted as follows A steads current of air 
laden with ether vapor sufficient to earn a light 
an* thesia was insufflated into the open trachea 
and the tracheal lumen was partiallv closed The 
re I tance thus created to expired air n as not greater 
than to produce an intratracheal pressure of i miHi 
meters of mercurj and since the dog is capable of 
exerting much higher pressures than this the lungs 
did not suffer undue di tention Straining respira 
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Fig S Dog 773A rhotoimcrograph of a soclion of an 
atelecUtic lung after straining respiration and bronchial 
obstruction 



Fig 6 Dog 647 V Lungs Atelectasis of right lower 
lobe after straining respiration and valvular bronchial ob 
struction 


tion was thus earned on for 10 hours until the dog 
was sacrificed 

At autopsy the plug Mas found firmlv occluding 
the light loMer and accessory lobes and these v-ere 
collapsed deep purplish blue in color non crepitant 
andof the consistency of muscle CFig a ) Uhende 
tached and placed in Mater thev sank Microscopic 
ecamination revealed a completeh airless state of 
the parenchyma (Fig 5) Other lung lobes were 
normal in appearance 

d Straining respiration nith valvular bronchial 
obstruction nas produced m 10 dogs 
Dog 647A shoMed strairung respiration with val 
tular obstruction of the right loMer lobe bronchus 
under general anxsthesia Five hours later the dog 
was sacrificed and complete atelectasis of the right 
lower lobe Mas found 

Sodium barbital 4 a grams Mas inlrapenloneally 
injected and produced light anxsthesia Tracheot 
omy Masdonc and a wooden cannula was inserted «i 
the bronchus to the right lower lobe and connected 
to a Mater valve as in Dog 482 \ Straining respira 
tion Mas induced asm Dog 773 A Immediately with 
each expiration a stream of air bubbles escaped from 
the Mater vahe outlet and continued to do so for 
about I hour after Mhich no more appeared The 
dog «a% sacrificed 5 hours later 
Autopsy shoMed the cannula firmly fixed in the 
bronchus of the right loMer lobe and that lobe was 
completely atelectatic as m Dog 773A (Tig 6) 

The results of 36 expenments of the types 
illustrated above ure collected in graphic form 
m Figure 7, contrasting the effects ol quiet 
With straining respiration m the presence of 
bronchial obstruction The periods of ob 
struction varied from 2 to 24 hours and the 
ainounls of atelectasis from 0 to 100 per cent 


of the affected lung parenchj ma Quiet respi- 
ration was obtained m 10 dogs and straining 
in 22 dogs The former developed no atelec 
tasis or any degree of lung deflation, and the 
circles, which represent them, are situated 
over “o” at the left on the scale of atelectasis, 
tvbile the latter uniformly had atelectasis 
from 12 to 100 per cent, as represented bv the 
dots distributed to the right Pout circles con 
tain numerals and refer to erpenments m 
tended for quiet breathing but in which the 
animals panted or accumulated mucus ob 
struction m the trachea Here straining oc- 
curred spontaneously to slight extents and 
corresponding amounts of atelectasis were 
found 

2 Type of bronchial obslruchon The effect 
of obstruction of the bronchus by a heavy 
mucilage of gum acacia, according to the ex 
penments of Lee cl al (21), was investigated 
and It was found that atelectasis resulted only 
when the respirations were straining in type 
Thus, 2 dogs with quiet respiration, ob 
structed for 12 hours showed no deflation of 
the affected lobes, and 2 others wnth straining 
breathing and the same sort of obstruction de 
vclopcd atelectasis 

3 Tale of air peni np m thchmg The ex 
penments serve to indicate the manner of 
disappearance of air from the lung during the 
development of obstructive atelectasis, (a) in 
total and (f>)invalv'ular bronchial obstruction 



388 


SURGERY, G'iNECOLOGY A^D OBSTETRICS 



Fin 3 Dog 48 ■\ Method for Katsr \ah« bronchial 
obstruction Abo^e Cannuk inserted in right primary 
bronchus below water ^al^e apparatus set up ni^ht 
behiMor dunng quiet re piration ” 

Autopsy showed that the lungs were normil id ap 
pearance except for hbrous adhesions between the 
right lower and acce son lobes Section into the 
right lower lobe showed the medial division of the 
bronchus to be destro)ed over a length of about - 
centimeters and replaced b> a mass of firm necrotic 
tissue encapsulated in scar tissue This caused a 
complete interruption of the bronchial lumen and 
the bronchioles, in the penpheri were distended with 
viscid glassv mucus The parenrhvma supplied b\ 
this section of the bronchial tree was however not 
different in appearance from that of other parts of 
the same and other lobes It wa normallv air con 
taming and floated in water The vessels were in 
tact Microscopic examination of the pairnrfaiffla 
rev ealed bronchioles ev erv where distended with mu 
cus and alveoli inflated (Fig ) 

The hrst acute tv pe of experiment was performed 
7 times the second subacute expenment 4 times and 
the third chronic one 3 times 

b Quiet respiration with valvular bronchial ob 
struction was mstituted in 4 dogs 

Do'’ 48 ^ showed quiet respiration with valvular 
obstruction of the right lower and acce sorv lobe 
bronchi under general anesthesia The dog was 
saenficed hours later No atelectasis was found 



Fig 4 Straining contrasted with quiet respiration as to 
atelectasis formation At m’ht Dog 773 \ Lower lube 
Total atelectasis after straining and bronchul obstruction 
At left DogSosA Lowerlot* Air-contaimng coniition 
after quKt re piration and bronchial obstruction 


Morphine o 100 grams and atropine 0001 gram* 
were given Ether anesthesia was used and trache 
otomv done A wooden cannula was wedged sauslv 
into the nght pnmarv bronchus and from this a 
rubber tube led out of the trachea Attached to the 
tube was a glass cannula and the tip of this was sub 
merged in water The anesthesia was maintaioed 
by insufflation (Fig 3} The dog was allowed to he 
breathing quiet Iv for 33^ hours and the gla«» cannula 
was observed in order to determine the behavior of 
the pent up bronchial air \\ ith each inspiration 
the water was drawn up about 10 centimeters and at 
expiration its meniscu was lowered again to the 
water level These levels remained constant during 
the entire penod No air escaped 

The dog was sacrificed and autopsv showed the 
plug tightly lodged and cannulating the lower and 
iccessory lobe bronchi These lobes presented no 
atelectasis or deflation 

c Straining respiration with total bronchial ob 
struction was seen m 14 dogs 

Dog showed straining respiration with total 
obstruction of the right lower and accessory lobe 
bronchi under general anxsthe'ia Ten hours later 
the dog was saenheed and complete atelecta is of the 
obstructed lobes was found 

Morphine 0070 grams and atropine oooigrams 

were given Anseslhesia was induced bv ether After 

tracheotomy a solid dumb bell shaped plug was in 
serted and hgaled into the ngbt pnmarv bronchu 
as m Dog 7/4A obstructing the branches to the 

lower and accessory lobes Resistance to expiration 

was mstituted as follows A steady current of air 
laden with ether vapor sufficient to carry a light 
ameschesia was insufflated into the open trachea 
and the tracheal lumen was partially closed The 
resistance thus created to expired air w as not greater 
than to produce an intratracheal pressure of 3 mdli 
meters of mercury and since the dog is capable of 
exerting much higher pre« ures than thi the lungs 
(hd not suffer undue distention Straining respira 
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FiC 9 DogSjijX Right lung R6le of pulmonary circulation in atelectasis for 
mation Rightabove accessorylobe xesseUmtact CompleteatelecUsissftersalvular 
ohstruc, on and straining Rightbelo* lowerbU xessilsligatcd Partial atrlecUsw 
middle loU sesselsinUcl Complete atelectasis 


bronchus showed straimog respiration under general 
anssthesia After sacrifice of the dog a hours later 
the findings were accessory lobe normally inflated 
loner lobe collapsed to S5 per cent of normal soe and 
95 per cent atelectatic 

Morphine 0 033 grams and atropine 0001 grams 
were given Ether anssthesia was used and trache 
otomy was done The bronchi of the accessory lobe 
were plugged nth Micbelm mastic as m Dog 
K shaped cannula was tied into 

the bronchus of the lower lobe The cannula was 
connected with a water valve and straining rcspira 
imn was earned on for a hours Air escaped from 
hm,r Tk each capitation dunng the first yi 
hour The dog was then sacnficed 

The i‘ V® ‘‘tmlj ID place 

low ^ ® ® air containing The 

low er lobe was shrunken to rs per cent of norrialsizc 
(Fig^ior^ parenchyma was atelecUtic 

Dog 842 \ was used for a repetition of the oicced 
After’'^'^ obstraction 

Alter 40 minutes the dog w as sacrificed The results 
inflated obstruction) normallv 

to Mr ee^i ('a vular obstruction) collapsed 
to 2s per cent of normal size and w ithout atelectasis 

" '-^Kments of 
f the rate of atelectasis forma- 
S ,nH^ ‘‘a"' ‘‘■""“I '“■it'fl 

tion m the straining respiration and upon the 


t>-pe of obstruction Thus, total obstruction 
rarely caused more than 25 per cent atelec 
tasis in 6 hours, nhereas lalvular pluns 
brought about high grades of the condition 

^iJi'll.ll n 5" 1''°® ‘‘“5^ "’"o*' strained 
forcefully and had efficient \ al vular plugs, col 
lapse of the affected parts of the lung took 
p ace nithin a few minutes, although ictual 
atelectasis developed later For example 

^0? ^43A with vnlvular obstruction nf tM-m v 

taken The results showed ‘ 

meters of air escaped and there^l 

sSE ! S"?i™ rv”P’ 

te^v'£Spfe?The'-; 

as measured and symptoms noted 
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a Total bronchial obstruction and straining res 
piration was observed in 4 dogs 
Dog 76g^ with total obstruction of nght lower 
and accessory lobe bronchi and Lgature of the blood 
8uppl> to the accessorv lobe showed straining res 
piration under general anesthesia After 6 hours the 
dog was sacrificed The results were atelectasis of 
the lower lobe and failure of atelectasis of the ac 
cessoi> lobe 

Morphine 0 too grains and atropine 0001 grams 
were given and ether anesthesia induced A solid 
dumb bell shaped plug was inserted and hgated into 
the right pnman bronchus as in Dog 774A ob 
structing the branches to the lower and accessory 
lobes The bronchus and vessels to the accessorv 
lobe were separatelv ligated care being cacrcised 
that the lobe was left inflated to the normal degree 
Straining respiration w as then instituted for 6 hours 
after which the dog was sacnhced 

At autopsv the bronchial plug and ligatures were 
intact The nght low er lobe was deflated and largelv 
atelectatic The acces*orv lobe was normallv air 
conumu^ and difiered m appearance from unob 
structed lobes onlv m having a somewhat cvanoUc 

^”b ^\*ah^lar and total bronchial obstruction and 

straimng respiration were produced b> * dogs 

8,0--^ w ith V alvular obstruction of nghl low« 
,„^arc-p4orv lobe bronchi total obstruction of the 
Sdle loS bronchus and ligature of the blood sup 
S to the lower lobe showed straining respirauon 
Imder general anxsthesia Escaping air 

.d After lOi^ hours the dog was sacrificed The 
ias atelectasis of the middle lower and ac 

"xr!2r.lmro 100 grams and atropine 0001 grams 
wem iS en and ether was used to induce anxsthesia 



Fig 8 Dog 760 \ R*le of pulmonary ciitulitiia w 
atelectasis fonnation Rijht lower lobe vessels intact 
Partialatelectasis after bronchial ob traction and strsimno 
left accessory lobe ve seU ligated Au-contaming con 
ditMH after ume 

Tracheolomv was done A wooden cannula was m 
serted m the right pnmarv bronchus and conneciea 
to a water valve after ligating the vessels to tne 
right lower lobe 1 be mouth of an mv erted Erlen 
mev er flash filled with water was submerged o\ ec tne 
water valve outlet to receive air that tughl 
Straining respiration was then instituted v\ item i 
minutes tag cubic lentimeters of air 
flask at the end of i hour 150 cubic centimeters ot 
air had collected No more appeared The dofc was 
sacrificed io >4 hours later 

\utopsv showed the bronchial cann^a securely ^ 
place communicating freely with the * u 

cessorj lobes The sides of the * 

completely the opening to the middle lobe bfonchus 
The lower lobe was coUapsed and showed scattefe 
areas ol atelectasis the auctssory lobe was tot^v 
atelectatic and the middle lobe was almost to > 
atelectatic (Fig 9) 

4 RaU of dr tlopmtnl The rate of forma 
tion of obatructue pulmonary alelectasrs «as 
studied in relation to the tope of obstruction 
total or a aK-ular The amount of deflation ol 
the obstructed lung tias estimated in lour 
oats sir apptommate estimation by 
serration of the proportion of atelectatic w 
air containing parenchy-ma iiieasuiemenl ) 
submersion ,n u ater of the c olume of the In”, 
m proportion to its columc when re in«aK“ 
ISeLurement of the colume of S-'” f 
throu-h a caKe obstruction and deteimms 
twTbj X ras photographs of the degree of 
mediastinal shift 

D0SS41A with total obstruction of ac«5»iy 
brOKh« and valvular obstruction of lower lobe 



Fig II Dog 843 \ Senal roentgenograms \aKulat before stramiog respiration b after a minutes of strain 

obslnielion and rate of atelectasis formation a Status mg c after j bouts of slrammg 


paral>sis, reflet spasm from painlul injuries, 
pull of the collapsed lung, etc ) reduced force 
of breathing has become generall> accepted as 
essential to the formation of atelectasis Thus 
quiet breathing is believed to promote the ac 
cumulation of excessive bronchial secretions 
m dependent parts and, after bronchial ob 
struction has occurred, to favor absorption of 
the imprisoned air by the blood stream F rom 
this hj^pothesis has arisen the practice of stim 
ulating the respirations for the prevention and 
treatment of atelectasis Deep breathing is 
encouraged by suggestion and eliminating seda 
lives or is enforced by carbon dioxide mhal 
ations and coughing is induced by slapping 
the chest and rolling the patient from side to 
side Under these circumstances more or less 
relief has been reported 
That diminished force of respiration is sec 
ondarj rather than primary to atelectasis one 
lb convinced of b> observing the breathing 
movements of a dog with massive obstructive 
atelectasis of one lung The affected side of 
the chest here as in man is seen to be drawn 
in and comparatively immobile, but symmetry 
of respiratory excursions returns immediately 
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Fig IQ Dog S41A Total contrasted viilh \alvular 
obstruction as to rate of atelectasis formation Straining 
respiration hr . hours Right accessors fotie Ajrcon 
taming condition after toul obstruction Left lower bbe 
atelectasis after sah-ular obstruction 

In 3 minutes soo cubic centimeters of air bad 
escaped and the mediastinum had shifted markedlt 
to the right (Fig ti b] 

\t the end of 15 mmutea jj cubic centimeters more 
of air had escaped and there was slighth greater raedi 
astinal displacement The nght side of the^est was 
noticeably depressed and motionless There was no 
distortion of the duphragm nor anv dtspncea 

After 58 minutes no more air was given off The 
left lung field appeared denser \ra\ pictures 
taken at the end of Sj minutes and iro minutes 
showed no change (Fig 11 c) The dog was sac 
ii&ctd 

Autopsv showed the heart Iving entirelv id the 
left side of the chest and the diaphragm drawn up 
8> mmetncallv to a level distmctlj higher than nor 
mal The entire left lung was collapsed to 20 per 
cent of Its normal size and presented extensive areas 
of atelectasis The right lung was enormously over 
distended and emph) sematous (Fig 12) 

5 Pattern of development The speamens 
remov ed at v arious stages m the development 
of atelectasis in the above e-^riments pre 
sented a consistent pattern of origin and 
spread of alveolar collapse The first altera 
tion from the normal was uniform deflation 
as occurs with simple pneumothorav coUapse 
The lung was reduced in size but crepitant 
and wathout change m appearance Atelec 
tasis or complete alv eolar collapse, then be 
gan in the hilus region as a sharpiv defined, 
irregular, purplish blue area which was de 
pressed, non crepitant and of the consistenev 
of muscle tissue The atelectasis graduaUj 
extended toward the penpherj m irregular. 


finely demarcated outline The peripheral 
margins were the last to become imolied 
This centrifugal progression of atelecta'b b 
illustrated b> Figure 13 It was the same 
whether the obstruction was total or vahtilsr 
6 Intralhoractc pressures The intrapleural 
and intrabronchial pressures were investigated 
during the development of obstfuctne afeJec 
lasts The results of the following experiment 
were IvTiical of 3 that were performed 


Dog 645 A with V alvular obstruction of nght loier 
and accessory lobe bronchi showed straining res- 
piration under general anxsthesia Pressures withm 
the pleura and the obstructed bronchi were rneas 
ured At the end of 70 minutes the dog was sac 
rificed The findings were atelectasis of lower and 
accessory lobes and depression of intrabronchial and 
intrapleural pressures 

Morphine oeS* grams and atropine 0001 grams 
were administered Ether anxstbesia was induced 
After tracheotomv a cannula was inserted in the 
right pnmary bronchus and connected with a water 
valve A side tube from this led to a water manom 
eter to indicate the pressures within the obstmettd 
bronchial tree A pleural cannula was inserted and 
connected with a second water manometer Periodic 
readings were taken from each manometer at in 
spiratioD and expiration before and after the start of 
straining respiration The dog was sacrificed at tfte 
end of 70 minutes 

The readings are plotted m Figure 14 The curves 
represent the inspiratory pressures— the upper the 
intrabronchial and the lower the intrapleural The 
perpendicular hnes indicate the expiraiorj excur 
sions Mith the onset of straining air began to 
escape from the water valve and the intrapleural 
pressures began to fall from the initial level of-ioo 
and -lb’ millimeters of water and reached -290 and 
'342 miUimeters of water in 53 minutes when air 
ceased to escape There was then a slight rise before 
termination of the experiment The intrabronchul 
pressures behaved differently for starting at -lo 
and “80 milbmeters of water the expiratory pressait 
diverged from the inspiratory The latter feu in a 
mannersimilarto the intrapleural pressures although 
more rapidlv and the former ro'e to atmospheric 
pressure At the end of 53 minutes each tended to 
return to its former level 
At autopsy the cannula was found firmly m place 
in the bronchus to the lower and accessory lobes and 
these lobes were atelectatic 


DZbCUSSION 

Dirainished respiratory excursion with re 
traction of one side of the chest ts seen quite 
strikingly in association with massive atelec 
tasia of the underlying lung and w hatev er the 
interpretation of this has been (diphtheritic 



r ‘ * 

Senal roeme«nogram$ \aK-u 1 ar Ufore sJraimng respjrslion b after 3 minutes of strain 
obstruetwa anj rate of atelectasis formation a Status mg c after * hours of straining 


paraljsis, reflex spasm from painful injuries, 
pull of the collapsed lung, etc 1 reduced force 
of breathing has become generall> accepted as 
essential to the formation of atelectasis Thus 
quiet breathing is believed to promote the ac 
cumulation of excessue bronchial secretions 
in dependent parts and, ifter bronchial ob 
struction has occurred, to favor absorption of 
the imprisoned air by the blood stream From 
this hypothesis has arisen the practice of stun 
uiating the respirations for the prev ention and 
irtatment of atelectasis Deep breathing is, 
encouraged b> suggestion andelimmatingscda 
lives or is enforced by carbon dioxide mhal 
ations and coughing is induced by slapping 
fne chest and rolling the patient from side to 
! I f J circumstances more or less 
rel^f has been reported 
That diimnished force of respiration 13 sec 
onaary rather than pnmar> to atelectasis one 
obsemng the breathing 
•»toi n dog with massive obstructive 

Jit 'll* aHected side of 
man! ‘n man is seen to be drawn 



'-''"‘Purauvclj immobile, but svmmctrv f«e 1* DosSi,^ Lun« f 1 1 , 
-t tespuator, axcurs.ons returns .mrjeriurteb 
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Fis It DosSojV Pattcro of aielecta 1 formatioo Left middle lobe Begin 
mng atelKtasis Center lower lobe Adtabcing atelectasis Right accesson lobe 
Total atelectasis b ■> 



after pneumothorax is induced and the chest 
uall released from the pull of the collapsed 
lung beneath 

As to the pre\ention and treatment of atel 
ectasis tve are not at all m a position to die 
tate, for these experiments hate dealt with 
occlusion of the normal lung and permit no 
certain predictions as to the behatior of the 
inflamed or otherwise abnormal lung with 
bronchial obstruction such as is presented 
usuall> m clinical cases of massive atelectasis 
Indeed further study in hand is already in- 
dicating that the mechanism of atelectasis for- 
mation m the pathological lung is more com- 
plex than hitherto represented But we are 
able positively to say as to the normal lung 
that any mode of breathing that entails expi- 
ratory effort against resistance encourages ab 
sorption of pent up pulmonary air The work 
of others f-*) has shown that cough aids in 
eliminating fluids which lie in the larynx tra- 
chea and largest bronchi only and drives still 
farther into the periphery those lying more 
deeply \'iscid material like mucus contained 
m the lumen of a bronchus tends to adhere to 
its walls during both pha«esof respiration and 
after escape of the tidal air to move back and 
forth rather than to allow air to pass It is 
therefore misleading to apply to the case of 
obstruction by secretions the teachings of 
Jackson and his school as to the behavnor of 
ngid foreign bodies m the bronchi for the lat 
ter do not conform themselves to lummal 


alterations unless impacted and may permit 
air to be inspired with the inspiratory enlarge 
ment of the bronchus W e feel that the pres 
eat state of our knowledge of the dynamics of 
bronchial obstruction and of the circum 
stances attending the absorption of captive 
pulmonary air under clinical conditions is too 
meagre to permit judgment even as to the 
Sifety of such active measures as have been 
used for intervention m atelectasis It may 
well be, for instance. thatcoughing and strain 
ing promote instead of prevent lung collapse 
in the inflamedaswellasthenormalorgan and 
precisely how hy perpncca may act to reinflate 
a lung sector whose bronchus is clogged with 
mucun IS yet to be explained Bronchoscopic 
aspiration of mucus in this condition should 
be reserved for those who are extraordinarih 
skilled in the technique and certain of being 
able to avoid additional irntation to the bron 
chial mucosa else the operation may have to 
bt, repeated Certain passiv e measures in pre 
vention and treatment are probably advan 
tageous and these permit gravity to assist 
ciliary action in removing secretions ‘ \\et 
patients should be placed in a partial Trendel 
enburg position and turned occasionally from 
side to side If lung collapse has already oc 
curred the affected side should remain upper 
most 

It IS a curious circumstance that air which 
IS imprisoned withm the normal lung under 
conditions of quiet respirations remains with 
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out absorption for a long time, if, indeed, it is 
ever absorbed, whereas air introduced into 
the neighboring pleural cavity or into the tis 
sue spaces elsewhere tends quickly to disap 
pear Perhaps the query is more pertinent as 
to why air, and especially the nitrogenous 
part of It, at any point should be absorbed, 
and this mav be elucidated by determining 
what factor of straining respiration it is which 
accounts for air removal from the occluded 
lung 

Those experiments designed to test the part 
played by the blood stream in atelectasis for 
mation must be guarded as to interpretation 
In ligating the vessels the nerves to the lung 
may also have been injured, and the failure of 
air absorption under these circumstances (and 
with bronchial plugging and straimng breath 
ing) may have been due to either or both of 
the effects The part play ed by the nerv e sup 
ph IS now under investigation 

Experiments with valvular bronchial ob 
struction have been included in the presen 
tation because of the striking part that this 
form of block had m discarding air from the 
lung during straining respiration and because 
the means were thereby afforded of studying 
we pressures within the occluded bronchus 
But w e w ish most emphatically to prev enl the 
impression that these experiments were sup 
posed to portray the circumstances of spon 
taneous bronchial obstruction m man since 
we doubt that material of any sort js capable 
of acting within the bronchus as a valve to 
permit residual air to escape from the lung 
This matter also is receiving further consid 
eration experimentally 

Reference to Figure 14 shows that after 
lormation of atelectasis the pressures within 
the occluded bronchus and the pleura] cavnty 
are considerably depressed Lowered intra 
pleural pressure m this condition was first 
noted by Elkin and is the result of lung shrink 
ap within resisting panetes Estimation of 
the intrapleural pressure should be a simple 
and reliable clinical diagnostic procedure in 
massive atelectasis 


Attention should be called to the fact that 
atelectasis spreads in a lung lobe from tht 
lulus toward the periphery and not m the op 
posite direction, as commonly supjxjsed (9) 



Fig 14 D(^64 s\ Chart of mtrabronchial and intra 
pleural pressures (expiratory and inspiratory) during de 
velopment of obstructive atelectasis 


The latter idea has arisen from finding at 
autopsy patches of airless parenchyma along 
the lung margins and interpreting them to be 
the early stages of massive atelectasis Such 
lesions are probably due to obstruction of 
peripheral bronchioles 


The conclusions may be summarized as 
follows 

1 Quiet or suppressed respiration with 
bronchial obstruction does not lead to pul 
monary atelectasis m the normal lung 

2 Straining respiration is essential to the 
production of obstructive pulmonary atelec- 
tasis in the normal lung 

3 Valvular obstruction produces atelec 
tasis much more rapidly than does total ob- 
struction, but there is no evidence that val 
wlar obstruction occurs spontaneously in 

4 Pent up bronchial air is probably lost 
from lung by blood stream absorption 

^11 atelectasis develops centrif 

ugally^rough the lung parenchynna 
ohL intrapleural and intrabron 

characteristically m ob- 
structive pulmonary atelectasis 
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HEMANGIOMA OF TENDON AND TENDON SHEATH 

MIClIvrLS BURMA.N MD New \o*». and JOSEPH E MILGR-VM MI) Iowa^CitV 


Ffoin tie Dfpirtment ol OrtH ^c<^lc *ufge y ol the MM« Id 

I T IS the purpose ol this repoit to direct 
attention to an interesting group of \as 
cular neoplasms of tendons and tendon 
sheaths Angiomata, located in unusual 
places, are not mfrequentlj seen but are set 
dom correctlj diagnosed Those deep anj lo- 
mata found in muscle, bone and ner\e ha\e 
been ‘;poradicaU> recorded m the literature 
Sato (i) reported angiomatous in\olveinent of 
the median nene Stewart and Bettm re- 
counted similar disease of the sciatic ner\eand 
its branches Mondor and Huet published a 
comprehensue sur\ev of i86 cases of an 
giomata of muscles Hitzrot collected 26 
cases of angiomata of bone Osgood wrote of 
a case of angioma of the knee )oint in which 
the infrapatellar fat pad was the seat of 
disease 

Howe\er, angiomata originating m tendons 
and tendon sheaths are possibl) the rarest of 
these tjpes and consequently, tbe> are not 
frequenilj considered m the diagnosis of ten 
don tumors A renew of the literature reieals 
but to case In 1913 W eil reported 6 cases in 
eluding those of Delagemcre Richet, Part«ch, 
and Goitstem Janik, Chauvin and Rout, 
and Schwartz ha\e each described a case with 
definite angiectatic tendencies Faldini has 
recentlj reported a case of a l>mph angio 
endothelioma arising from the tendon sheaths 
on the medial aspect of the ankle, with defi 
nite metastatic tendency 
To these cases we wnsh to add 6 hitherto 
unpublished ones \\e are concerned with 
angiomata ansing pnmanl) from tendons 
and their sheaths, whose presence gives nsc to 
a question of diagnosis — not wath the multiple 
discrete or diffuse tvpe of angioma m which 
tendons are onl> incidentall> involved (Cru 
veilhier Barling) 

Case i C E D admitted to the cliwc Januarj 
16 1924 complained of pain which begaa in the 
left knee 6 jears earlier More or Ie«s steady pain 
bad been present about an inch abov e the knee cap 
The patient limped when the pain was Severe 
No hi5tor>' of itautna existed except that oi a w>ild 
injury to the knee * y eats prior to the onset of the 


symptoms desenhed No constitutional symptoms 
were discovered The general examination revealed 
nothing unusual The local examination show ed an 
extrcmelv sensitive area I’i inches above the upper 
edge of the patella, at the outer border of the 
quadneeps tendon \\hen the muscle was con 
traded, the sensitive spot could be found when the 
muscle was relaxed one could palpate under the 
edge of the tendon and elicit pain There was ^4 
inch atrophy of the thigh The reflexes were normal 
The N. ray showed several free bodies in the knee 
joint AH laboratory tests were negative Thepre 
operative diagnosis was traumatic myositis 

The patient was operated upon by Dr Stemdler 
on Fehruxtv 14 1924 Just extetnaf to the joint 
synovia and arising from the quadriceps tendon was 
a red blue cirsoid appearing mass It did not pul 
sue On being cut into, It bled profusely The tumor 
was resected with the adjacent tissues, since it had 
infiltrated the immediately surrounding muscles 
and tendons Not all of the quadriceps tendon 
could be resected \ compression bandage was ap 
plied The wound healed well and 6 months later 
no recunence bad been noted In December ig 8 

years later the patient was again operated upon 
because of persistent aching in the region of the 
first operation No evidence of recurrence could be 
made out Scar tissue binding the quadriceps tendon 
to the femur was resected Kebet was obtained by 
this procedure Incidentally a port wine hTinan 
gioroa jJj inches square was found over the nape of 
the neck He stated it had been present since 
infancy and enlarged with the full of ihe moon 
been again in March ip 9 he wa^ completely free 
from symptoms He lacked 15 degrees of having 
lull flexion of the knee 

The pathological report showed that the gross 
specimen consisted of a formless mass of tissue 
measuring 5 by 2 by 3 centimeters It was made up 
of numerous spaces lined with a shmv membrane 
A tab of fattv tissue was attached to it Only one 
action of the tumor was made It showed very 
Urge spaces lined by endothelium These spaces 
anastomosed and w ere often separated by thin septa 
of fibrous tissue Beneath the spices was a dense 
fibrous tissue 1 he pathological diagnosis w as cav 
ernous angioma 

Case2 dp agirlaged ipvears nasadmitted 

August lo 192s with a growth on the left little 
anger and on the left wiisi which had been present 
since birth and which had continued to increase in 
sue ooramensuratewithherowngtowlh Therewas 
nopam At times during illnesses aswhenshchad 
measles the hand and wrist became flexed and a 
dome tremor appeared When the finger was 
pricked the blood spurted much higher than when 
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another finger ^as punctured and bleeding n-as 
harder to stop When the finger na$ elevated it 
becamenarrowerand almost normal nhendepressed 
It became lull and puUated The finger bad alna\$ 
been bluish The mother stated that the tumor in 
the luist varied in sue and often caused pain 

Physical examination uas negative except for the 
local condition A soft subcutaneous non lender 
fiuctuatmg mass was present on the palmar aspect 
of the distal phalans of the little finger Both the 
nail and the skin covering the entire distal phalanx 
were cyanotic The end of the finger was the size of 
a hickory nut In the left wrist just radial to the 
flexor tendons was a soft fluctuating mass about $ 
centimeters m diameter It was not tender and did 
not puUate 

The patient was operated upon by Dr Peterson 
August 13 ig s Under ether anxstbesia boibng 
saline was injected into different portions of the 
finger growth An incision was made over the mass 
in the wrist and on cutting through the vaginal 
fascia a blue mass was found adherent to the sheath 
of the flexor tendons (The exact tendons are not 
mentioned ) The tumor was carefully dissected 
and it was necessary to remove part of the tendon 
sheath The tumor lov olv ed the sheath and merelv 
enveloped the unaffected tendons Closure was m 

The pathological report was as follow s the spea 

men consisted of a smaU irregularly shaped piece of 
tissue encapsulated Manv red areas were visible 
Microscopically the tumor was seen to consist of 
rather deose fibrous ti sue surroundioE iium lu.Ee 
«Daces These spaces contained blood and all were 
Imedby a single Uyer of endothelium Tbediagnosis 
was cavernous himangioma 


The patient returned for re exammation on June , 
1926 About 2 y ears earlier she had noticed that a 
swelling was beginning to appear in tie upper 
portion of the anteromesial aspect of the forearm 
fhis swelling had been gradually enlarging and 
spreading Occasionally the elbow joint seemed 
Eiomentarily fixed in flexion Dunng the la«t 6 
months she had noticed a sw elling just medial to the 
operative scar of last year Sharp cutting pains 
had been present in the region of the old scar 
Examination at this time showed the old scar on the 
anterolateral portion of the forearm Along the 
anteromesial aspect of the entire forearm there was 
a soft fluctuant swelling, more or less divided into 
balv es The low er half w as v ery soft not discolored 
and not attached to the skin The upper half 
showed more diffuse changes The tumor blended 
with the tissues in the antecubital fossa ho in 
flarnmatory characteristics were discernible Oothe 
btlle finger mesially was a bluish soft swelling 
The patient was re operated upon by Dr A 
Rolodny onJunei4 1926 An inasion 4 inches long 
was made along the swelbng in the upper third of 
the forearm The tumor was beneath the vaginal 
fascia embedded m the muscle tissue It was ex 
tremely diffuse and mfiltratmg A partial resection 
requiring abundant bgations was done Complete 
removal of the angiomatous tissue would have 
necessitated complete resection of the forearm 
muscles The tumor apparently had spread upward 
from the distal portion of the forearm where the 
angiomatous mass was found to envelop all the 
tendons on the flexor side of the forearm At the 
wrist another incision revealed a similar tumor in 
filtrating and surrounding the tendons Portions of 
the tumor w ere remov ed It was deemed inadvisable 
to go further since it was very difficult to control 
the persistent oozing of blood from the seat of the 
tumor mass The wounds were closed with catgut 
and beeswax silk A few small areas of infection 
prolonged heabng X rav therapy was then started 
and continued to \ugust 3 ig 7 at which time no 
gross recurrence had been made out The skin about 
the scars remained purplish and somewhat nodular 
in places The finger was unchanged The patient 
has not been seen since then 
The pathological report shovied a gross specimen 
consisting of a small piece of reticulated tissue 
which suggested a tumor of blood vessel origin 
Two sections were made both showing much striated 
muscle tissue and fat Both sections showed that 
the tumor invaded muscle The tumor tissue coo 
sisted of large spaces lined with endothelial cells and 
tilled with red blood cells In places the tumor was 
replaced b\ a dense fibrous tissue No mitotic 
figures were seen The diagnosis was cavernous 
hxmangioma (Fig 1) 

Case 3 L S I a negress aged , \ ears had been 
treated at this hospital for infantile paralysis for 4 
sears During the last 6 months of that time the 
mother bad noticed a lump on the outer side of the 
left leg about 5 incbesabov e theankJe It occasioned 
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an increase in the limp when the child was up and 
about for unusual periods No change m the size of 
the lump had been obaer\ed Inspection of a 4 
year senes of photographs showed the presence of 
this mass in each picture It had apparenll) passed 
unnoticed by both patient and doctor The relevant 
findings were these on the lateral aspect of the left 
leg mils lower third was a small tumor sbj 4bj 4 
centimeters which, while not fluctuant was soft 
and slightly mobile It was deeper than the subcu 
tantous tissue the skin above it appearing normal 
The tumor did not seem to mov c w ilh contraction of 
the peronei No nxvi were present and there were 
no other tumors The tumor was thought to be a 
fibroma 

The patient was operated upon on Maj o ipzh 
by Dr Burman By a curved incision over the 
tumor the vaginal fascia was exposed Under this 
fascia and adherent to it over an area a centimeters 
square was seen a bluish tumor mass The fascia was 
incised laterally to the tumor, exposing it where 
upon it was seen that the apparently angiomatous 
mass completely interrupted the course of a thin 
tendon of the peronei group running down to the 
cuboid This probably was the peroneus cuboideus 
tendon (Cunningham indiscussingtheseanomalies 
of the peroneal tendons states that the peroneus 
longus and peroneus brevis may be fused together 
and that admtional slips may be present such as the 
peroneus accessorius the peroneus digiti qumti the 
peroneus calcaneus externus and the peroneus 
cuboideus) The tendon above and below the tu 
mor frayed out to disappear into U The tumor had 
no pedicle It was located lo centimeters below the 
otigm of the muscle belly 

Ihe tendon was severed above and below the 
tumor which was removed with the portion of the 
V aginal fascia inv estmg its superior surface The dis 
tal end of the tendon was sewed to the peroneus 
longus and the wound was closed m layers lleahng 
was uneventful The tumor apparently bad its 
origin m the tendon 

1 he pathological report made by Dr Hansmann 
was as follows the specimen consisted of a fusiform 
mass of tissue At each end of the mass was a tendon 
which appeared to be fiaved as it entered the mass 
The mass was red and on section appeared to con 
Cam blood Tbe tissue was soft and did not have any 
chaTacteristic appearance but suggested more than 
anything else a hxmorrhage into the tendon sheath 
Microscopically the tumor consistedof many papilla 
like projections which were lined by endothelium 
Between the projections were collections of blood 
The tumor was probablv a cavernous hzmangioma 
Another section taken through the tendon and the 
tumor showed the tumor intiltrating the tendon 
dutally andptoximallv laplaccsotilyafewstrands 
of tendon tissue remained to separate cavernous 
spaces (Tig 2) In the center of the tumor no 
evidence of tendon structure could be made out 
The exact origin of the tumor could not be deter 
mined but it was most probably from the *»"do n 



Itself since no definite sheath was seen (Tendons 
which pursue a straight course need no sheath, ac 
cording to Mayer) 

The patient was seen again in December, xg 8 
and was svmpiomless No recurrence was noticed 
Case 4 Miss M W aged 33 years complained 
of a nodule of 17 months’ duration in the leu pop 
bteal space Seventeen months prior to admission, 
the patient had had a generalized attack of joint 
pains involving most of the joints This passed and 
left no residua in its tram A few weeks later, the 
patient had noticed a small mass behind the left 
knee It had fluctuated in size and at times the back 
of the knee had seemed swollen At the time of 
examination it was not as large as it often had been 
It occasioned her some discomfort since she felt \t 
move about as the knee was flexed and extended 
Along the internal border of the popliteal space, 
there was a walnut sued firm discrete mass not 
subcutaneous which became apparent when the 
knee was extended and which slipped under the 
harastnng tendons when the knee was flexed It 
was slightly tender to pressure General examination 
was negative The pre operative diagnosis was 
cither fibroma or chronic bursitis 
The operation was performed by Dr Miltner 
July 1 tqzS An incision 3 inches long was made 
over the internal hamstrings 2 inches above tbe 
knee joint Originating from the semi tendmosus 
tendon was a while tumor 5 by abv 2 centimeters 
firm to palpation and separate from the vaginal 
mscia above it Its base of attachment measured 2 
^ 1 antimeters There was little bleeding when 
i^pedicleof attachment to the tendon was severed 
Ibe operative diagnosis was fibroma The post 
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Tig 3 Sclerosing capJlafv hsmaogioma Deneatb the 
capsule appeared endothebal lined spaces L««e? ball ot 
section is of hyalmucd conneclive tissue (i6 millimeters 
Lcitz objective ) 

operative course was uneventful The patient ivas 
discharged sv mptomless and was sttll without sj-mp 
toms 6 months later 

The pathological report b> Dr Ransmann showed 
that the specimen consisted of a verv 6rm white 
tumor 4‘a bv 2 bv i centimeters The moss was 
fatrl) w ell encapsulated and appeared to be made up 
of la> ers of connectiv e tissue Detween the lav ers of 
hbers w ere slit like spaces w hich appeared to be lined 
b> sjnovia The tumor was defimeeh a fibroplastic 
neoplasm Microscopicallv the neoplasm had a 
dehnite capsule The tumor showed manv vmaU 
blood vessels the majority of which were capiUarv 
in sue and man) of which were not vet canalized 
These vessels were all lined bv endothelium In a 
few places there was a perithelial growth with con 
centric lav ers of endothelial cells The central and 
major portion of the ma s consisted of interlacing 
bundles of hvahnued connective tissue The tissue 
outside the capsule was verv acellular with the 
capilJan spaces sderosed The pathological diag 
nosis w as a sclerosing type of capillar) bxmangioina 

Case j II C S aged 57 vears was admitted 
Januarv 2 19 0 He complained of swclbng of the 
volar surface of the wrist and pain in the wrist and 
fingers of 2 vears duration The onset had been 
insidious and the complaints had gradualiv grown 
worse especiall) during the past ) ear Recurrent 
attacks of pain radiating into the fingers had both 
ered him considerablv There had been a steadv 
increase m the sue of the wrist swelling during the 
oast vear Nothing seemed to make it stnaUer 
Oenemlhistor) elicited nothing relev ant Therewas 


no familial tendency to angiomata or congemlil 
anomalies The general examinalion sbonrd lolb 
ing unusual No skin narvi were found 

f he right harid was reddish cold and perspmng 
On the volar aspect 0/ the right wnsf appeared a 
soft non tender swclbng It covered the loner 
quarter of the forearm and seemed to be divided 
into two lateral port2ons b] the flexor tendoBs 
W hen the vv rist w as flexed and the finger flexors con 
tracted the tumor almost disappeared appirenlK 
being located below the vagina} fasaa The slia 
and subcutaneous tissue were freel) movable over 
the mass N 0 nodules were palpable Movements of 
the wnst and fingers were entirelv free Tendon 
contraction elicited an aching pain m the palm and 
fingers especiall) the middle finger \ rav was 
negative Blood pressure was 190--9S The pre 
operative diagnosis was bxmangioma or m)eIoma of 
the flcior tendon sheaths 
Thepatientwasoperateduponbv 0 r A Sleindler 
Januarv 1920 A midline inci ion s inches long 
was made over the volar surface of the wrist sever 
mg the carpal ligament Beneath the v aginal fascia 
but not adherent to it was a blue red spoog) b}et 
enveloping the flexor tendons and the ulnar and 
median nerv es This neoplastic tissue extended along 
the tendons into the palm of the band Upon 
incision It bled modetatel) It did not seem to in 
filtrate the tendons muscles or nerves but simpn 
to adhere to them It was easil) stripped oS The 
tendons were stained a bright canarj jellon All 
visible tumor tissue was carefull) dissected out and 
the wound closed in lav ers The patient made an 
uneventful recovery Five weeks later he had no 
pain The fingers appeared to be a little stiff 
believed but improvement was continuous 

Dr Hansoann made the following pathological 
report the sections show ed a rather v ascular tissue 
with abundant vellowish brown pigment both extra 
ccllularandintraceliularfphagocylosed) New capil 
lar> vessels were being formed or attempts at such 
were being made even though the lumma were 
devoid of blood This therefore was a capiUarv 
hxmangioma and the pigment was the result of 
degenerated blood from himorrhage The tendon 
except for its vellow stain grossly showed nothing 
remarkable There was no involvement of the ten 
don tissue The diagnosis na« capillarv hxman 
gioma (Fig 3) ^ ^ f 

Case 6 Through the kindness of Dr Carl 
Mathewson of Fresno California we are enabled to 
report the occurrence of a hxmangioma recently re 
moved from the tendon of the plantans muscle m 
the cliax of Dr Uilkie at the Universitv of tdin 
burgh The tumor appeared in a female aged 26 
years and had been present for several years It mu 
commenced increasing in size 2 y ears before admi 
Sion There had been no pain On operation it was 
found to be the size of a lemon and as firm as one 
It was encapsulated and arose from the tendon of 
the plantans muscle Pathological section revealed 
a cavernous hxmangioma A slide which we were 
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able to examine "as of tissue closelj similar to that 
oI the tumor in Case 3 No evidence of maliBnancj 
"as apparent 

ETIOLOG\ 

Buxton has wondered why tendon sheath 
tumors are not more common since the sheath 
IS orf> a specialized connectixe tissue, and 
since tendons are often exposed to trauma and 
to the imtative processes of infection It is 
equally a matter for speculation why angio 
mata of tendons and their sheaths are so rare 
Maj er in his w ork. on tendons has demonstrat 
ed that their blood supplj , although much less 
than that of muscle or the neighboring con 
nective tissue, is much better than nas been 
taught Except near its friction bearing sur 
face, tendon tissue contains numerous blood 
\cssels, denied mainly from 3 sources (1) 
the muscular branches (a) the vessels run 
nmg in the paratenon, mesotendon, and the 
Msicula, and (3) the vessels from bone and 
periosteum near the insertion of the tendon 
\ct these vessels ate raiel> subject to angio 
matous change it would seem A tendon 
sheath and a joint ate analogous structures, 
functional!) and anatomically It is interest* 
mg to observe hem uncommon angiomata ate 
in both structures 

As regards the ultimate etiology, it is 
Ewings opinion that certain vascular seg 
ments retain their embryonal character and 
that the congenital origin of the tumor be 
speaks a tissue predisposition Ribberl sug 
gested that the tumor process, an aberrant 
vascular germ, resides m an isolated segment 
of the vessel wall and that after it has been 
latent for a time, it develops independent!) 
into a tumor Among other hypotheses may 
be mentioned the lissural theory of Virdiow 
and that of Rokitansky and Borst wherein an 
giomata represent simple hypertrophy of vas 
cular segments without neoplastic tendenaes 
Angiomata in general appear to be con 
genital ritzwilliams, m a study of 645 cases 
of angiomata found S3 2 per cent whidi bad 
been observed at birth, and an additional 12 7 
pet cent which had appeared dunng ihe first 
3 ) cars of life Sixteen per cent of the patients 
volunteered a positive family history How 
ever, of the tendon angiomata reported, only 
3 had been noticed at birth No one of rhivse 


3 presented a positive family history The 
influence of trauma is very questionable It 
may serve only to attract attention to the tu 
mor Trauma occurred in more than one half 
of all the cases previously reported as well as 
those in our series, but w as usually mild Two 
thirds of the patients were w omen This corre 
spends to the observation that most types of 
angiomata apparently occur more often m 
women In the first decade of life there were 
3 cases, between the ages of 20 and 30 years 
there were 6 cases, and between the ages of 
40 and 50 years there were 3 cases, and there 
was only 1 case m the sixth decade 1 he age 
was not stated m 2 cases 

sviinoMS 

Pam IS typical as a symiptom and Weil 
believed it to be due to angiolithic concre- 
tions, rather than to nerve pressure While 
this may be true m some cases, yet m Partsch’s 
case (reported by M eil) the pain was typically 
over the distribution of the median nerve and 
over the dorsal branch of the radial nerve, 
while \n our Case 5, the pain was referred 
along the distribution of both the median and 
the ulnar nerves Pam is. usually absent for 
a long time and manifests itself most often 
with an increase in the size of the tumor 
Pam may appear soon after the initial trau 
ma or may develop much later It varies 
commonly from a sensation of discomfort to 
steady, continuous aching Jlore rarely, it 
may be described as sharp and cutting Lx 
cision of the tumor is usually follow ed by com- 
plete relief of pain, while recurrence of the 
growth is accompanied by recrudescence of 
pain 

The patient as a rule notices the swelling 
late, asm our Case 3, where it was overlooked 
for 4 years, as a study of a series of photo 
graphs later revealed Trauma may direct at 
tention to the tumor The swelling may, vary 
msize and is often dependent on the position 
of the limb Ulceration of the skin is reported 
m one case As a rule, the skm is not ad- 
herent to the tumor, since the tumor lies 
braeath the ensheathing or vaginal fascia of 
the extremities In most cases, the tumor re- 
mained unchanged in size for years, or in 
creased very slowly coincidentally with the 
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Ilk, i V(.lLr(i«in>. cii>ilhr\ liiftiuiki ‘m'» Hmtlh ihf 
coiwuIl ariicarfd cn'l line<I I owrf hiM pI 

section Ik of h^-almurtl connective tiMue (tC millimetm 
I iic< olijcccive ) 


operative course wis uneventful Tlie piticot was 
ij/schirgcil sjmptomicss mil \ms still vMihout5>nip 
toms 6 months later 

Ihe patiiotogic'il report b) Dr llansmannshoucd 
that the spetimcn consisted of a vcr\ firm white 
tumor 4H bj 2 b> t centimeters I he miss was 
fair!) w ell cnapsufaleil and appeared to be made up 
of la> ers of connective tissue lletwcen the lavers of 
fibers were silt like spates which ippeire<ltob< lined 
by svnovia The tumor wasdcfinilelj 1 fibroplastic 
neoplasm AficroScopically the neoplasm hid a 
definite capsule The tumor showeil mans small 
blood vessels the majontj of which were capillary 
in sue and many of which were not yet canilized 
These vessels were all lined by endothelium In 1 
few places there was a perithelul growth with con 
centric layers of endothelial cells The central and 
major portion of the mass consisted of intcrlicmg 
bundles of hyahniacd connective tissue The tissue 
outside the capsule was very acellular with the 
caoillarv spaces sclerosed Ihc pathological dug 
nosis was a sclerosingtype of capillary hxmangioma 

^^Lase < n C h aged $7 years was admitted 
Tinuacv 2 1029 He complained of swelling olthe 
VO ar surface of the wrist and pain in the wrnt and 
of 2 vears duration The onset had been 
fnsnbous and the complaints had gradually grown 
jnsKlious , Recurrent 

Tmeks of pam 'radiating into the f ngers h.d both 
cVsiderably There had bien a steady 
ered him co ^ ^ihng dutmg the 

increase in ‘h seemed to make it smaller 

Serafhisto?y ebcUed nothing rdev ant There was 


no familial tendency to angiomata or congeaiul 
anomalies The general eramination showed noth 
ing unusual No skm nTvi were found 

f he right hand was riddish cold andperspmog 
On the volar aspect of the right wrist appeared a 
vift, non lemlcr swelling It covered the lower 
quirier of the forearm and seemed to be divided 
into two lateral portions bv the flexor tendons 
Uhen the wrist ins flevedand the finger flexors con 
Irsctc^l the tumor almost disappeared apparently 
f>cmg located below the vaginal fascia The skin 
iml subcutaneous tissue were freely movable over 
themass No nodules werepalpable Movementsoi 
the wrist and lingers were entirelv free Tendon 
Contraction elicited sn aching pain in the palm and 
fingers especially the middle finger \ ray was 
negative (Hood pressure was ipo-gS The pre 
oi»cMtivcdngnosis was hTmangioma or myeloma ol 
the Jlctor tendon sheaths 

rhepatienlwasopcrateduponbv Dr A Steindlei 
January 2j 1920 A midlinc incision 5 inches IoDb 
was made ov er t he v olar surface of the wrist sever 
ing the carpil ligament IJeaeath the vagmal fascia 
but not adherent to it was a blue-red spotgv layer 
enveloping the fluor tendons and the ulnar #aa 
median nerv es This neoplastic lissutesttndedalo^ 
the tendons into the palm cf the hand Upon 
incision, it bled moderatelv It did not seem to in 
filtrate the tendons muscles or nerves but siri^ij 
to adhere to them It was easily slppped ofl iM 
tendons were stained a bright canan '*bow AU 
vikiblt tumor tissue was carefulU dissected 
the wouml do ed m lavers The patient made sa 
uneventful rtcovcrv hive weeks later he had 
pain The lingers appeared to be a liltie stilt at 
believed but improvement was continuous 
I)r llansmvnn made the following palholog 
report the sections show cd a rather v astulit tw e 
with abundant vello\M»h brownpigment b'’*betm 
cellular and intracellular (phagoev tosedj ^ew capu 
larv vessels were being formed or attempts at suca 
were being made even though the lamina. «« r 
devoid of blood 1 his therefore 
hanungioma and the pigment was the tesw 
digcncrated blood from hxraorthage The 
except fontsvelbw stun grossh showed noth ng 
nmarkable Ihere was no involvtmtnof lis ten 
don tissue The diagnosis was capillary hxm 

'rhiough the Lmdoess of ^r Car^ 

Mathewson of Fresno California we are enabled 
report the otcucrenieof a hxmangioma recently 
moved from the tendon ol the pUntans *®usc 
lhevUnu.of Dc Wdkie at the Unnersitv 
burgh The tumor appeired m a ff«^*« 
years and hid been present for several vears J-t n 
^mmenced increasing m size 2 vears before adm.' 

kioa There had been no pam On operation it was 
found to be the sire of a lemon and astirra as or 
It was encapsulated and aro e from the . . 

the plantaris muscle 1 athologual section 
a cavrernous ha-mangioma A slide which we w 
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^oUed once the tendon of Achilles, the ex- 
tensor of the fourth toe, the semi tcndinosus, 
the quadriceps, an anomalous peroneal ten 
don, and the tendons m the medial aspect of 
the anUe, tibialis posticus, and flexor halluas 
longus No cases of multiple extremity in 
\ olv ement are reported The tendons and the 
tendon sheaths of the fingers apparently 
escape 

hlacioscopically, the tumor appearance is 
fairly t>’p!cal, although it may look like a 
fibroma One tj’pe (Cases a and 5) apparently 
onginates from the tendon sheath and may 
not m\ol\e the tendon (Case 5, nhere red 
clusters of tumor lay free between the unin 
\ol\ed flexor tendons at the wrist) Another 
type originates from the tendon (Cases r, 3,4, 
and Schwartz’s case) In this the tendon is 
infiltrated bj the tumor tissue, which may 
disrupt Its fibers and destroy it, with inter- 
ruption of continuity (Fig j) The tumor 
arising from the sheath enielops the tendons, 
especiafiv at the wist, and ultimate!) may 
become adherent to them so that dissection 
may be difficult The tendons in Case 5 were 
stained a remarkable canar) )ellow color, 
ptesumabl) from the blood pigment released 
in repeated extrai asations following injuries 
to the thin walled sinuses The discrete scler- 
osing forms are apt to be attached by a defi 
nite base to the tendon, the diffuse forms tend 
to infiltrate the neighbonng tissues, w’hether 
fasaa, musde or tendon, forming many 
nodules, pm sized to lentil sized, aggregated m 
red clusters The mass may be w'ell encapsu 
laled or poorl) so Ihe color of the tumor is 
usuall) bluish red A definite pedicle is not 
made out m the tumors ansing obMously from 
the sheath In the more dilfuse t>pcs, iso 
latcd angiomata of muscles may be present 
Aluscle in\ asion may extend to the point of 
replacement by tumor The nerves are not 
infiltrated, running unchanged through the 
tumor mass (Case 5) 

Grossly, the tumor usually shows many 
spaces lined w ith a shiny membrane and filled 
with fresh blood It is usually soft and red on 
section, though it ma) not always be so, de- 
pending on the amount of fibrous tissue 
thrombi, and concretions present The color 
may \ arj from hght brown to red and the sur 
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face of the cut section ma> be striated The 
microscopic structure of these tumors is us 
uall) that of cavernous angioma Two of the 
present senes were of the capillary angioma 
type w Ith an unusual amount of fibrous tissue 
fhe tumor may be of the mixed ty pe and 
may contain cartUageand fibrous tissue (Chau 
vin and Roux) Metastasis does not usually 
takeplace, though it occurred m Faldini’s case 

DIAGNOSIS 

The diagnosis is usually difficult, especially 
in the discrete type The clinical history is 
helpful The presence of skin angiomata may 
be suggestive, as m our Case& i and 2 Pre- 
operame aspiration of the tumor wall show 
fresh blood The X ray may demonstrate the 
presence of angiohthic concretions Ruggles 
recently has again called attention to this 
These concretions appear as numerous, small, 
cyst like masses, varying from i millimeter to 
I centimeter or more m diameter, with a thin 
shell, an irregular mass m the center The 
spots are scattered throughout the tumor and 
are taken to represent calcification of thrombi 
in the cavernous loops 

DLfFEXXNTlAL DIAGNOSIS 
Juxtatendinous affections are not always 
easily delimited and many cases have been 
mistaken for tendon sheath tumors, though 
seldom for angiomata Malignancy of the 
skin IS not likely to be confusing Tumors of 
the vaginal fascia, myelomatous (Christopher) 
and angiomatous (Biancheri) are reported 
Biaocben described an angioma ansing from 
the vaginal fascia over the vastus internus, 
which had become adherent to periosteum and 
bone This very probably originated in the 
vaginal fasaa which, on the inner side of 
the thigh, blends with the muscle fascia over 
the adductors and runs down to insert into the 
femur along the inner lip of the hnea aspera 
Tumors of muscles, espeaally angiomata, 
develop at the level of the mu-scle belly Dif 
ferentiation may be difficult, however Local 
ired myositis ossificans may also be confused 
m this connection Periosteal affections, es- 
tumors, may invade tendon sheaths 
seajndanly The converse may be true, that 
a tumor of a tendon sheath, usually sarcoma, 
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gcncnl grow th Inolhcrinslinccs.tlicgrowth and \ariccs maj appear \ariccs large enou"li 
« as rapid at first, but later became stiliomrj to resemble a a aricosc tumor, ha\e been re 
In still others, at «omc pcriotl m the historj of jwrtcd present at the base of the tumor 
the tumor, pcncrallj folloaainp a mihl trauma, Ihctumormaj pulsate \ souffle, soft ard 
it began to enlarge rapullj intermittent ma) be heard Seldom b a 

I unctional restriction is usuallj absent for thrall felt In 2 cases, subcutaneous angio- 
>cars, or may be airj mild In the upper mataof the finger tips were concomitant It 
catrcmit>, extension of the lingers ma> be is notenortha , however, that no ca<e 'towed 
interfered w ilh I ingcr and w rist movements sLin nxv us ov cr the tumor Alonod desenbes 
maj feel stifTcr than normal and pam maj lie a peculiar discoloration of the skin, some 
elicited in executing complicated movements times associated with deep angiomata, which 
as in piano pla>ing Movements of the thumb max be caused when the tumor breaks 
maj be lessened to the point of (jxation Dur through the vaginal fascia However, until 
mg illness, as in measles one patient developed the tumor involves the vaginal fascia andsub- 
clonic tremors of the llvxcd hand and vvnst cutaneous tissue, the skin will remain freel) 
The clTcct of menstruation and of gestation movable over it 

has not been rcmarkeil uixin In the lower In advanced cases (as Case 2) involvement 
extrcmitj there ma\ be present a mildlimp of the adjacent muscle maj occur The local 
Equmus developed in one case (Schwartz) izing signs arc indicative of the intimate 
Sensorj changes do not occur apparcntlj attachment of the tumor to a tendon or ten 
though one patient complained of formication dons 1‘ain on motion maj be cliated and 
in the fmgvrs disturbance of function frcquentlj ohsened 

SIC'''* Ihe tumor maj be palpated, maj be made to 

The size of the tumor vanes It ma> be as standout and maj be seen to move wnth the 
small as a hazelnut or larger than a fist tendon (Case 4) It can, therefore be moved 
(cf Case 6) In its growth 11 maj ulcerate horuontallj much better than verticallj The 
the skin (Dclagcnurc) with the production tumor maj obliterate tendon prominences In 
of a serosanguineous discharge ihc tumor the wrist the tendons have been observed to 

maj be discrete and sharplj outlined or it ovcrlv thctumoranddivideitintotwolateral 

maj be diffuse, poorlj outlined and irregular portions (Case 5) The tumor maj follow the 
so that, at operation it is usuallj larger than course of the tendon or sheath involved and 
anticipated Its consistencj Soft, iirm. Hue maj extend below the annular ligament of 
tuant, or elastic, depends on the amount of the wrist (Case 5) 


fibrous tissue present It maj be painful to 
pressure and to touch or onlj to pressure 
1 his latter is attributed to the angiolithic con 
cretjons which xnaj be outlined as tender 
nodules on palpation of the mass Its com 
position is not alw'ajs uniform since it maj 
also contain thrombi and dense connective 
tissue strands The tumor maj be rcduablc 
or irreducible, this factor being possiblj de 
termined by the ratio of fibrous tissue to 
angiomatous tissue In some cases an in 
crease in the size of the tumor can be observed 
when the limb is in a dependent position and 
a decrease in size can be noted when the limb 
IS elevated Circular compression of the bmb 
may increase the size of the tumor k\ith the 
pendent position of the limb, the overijing 
skin may appear deeper hued, c\ en violaceous 


p-vnioLoca 

These angiomata tend m statistics at least 
to favor the left side of the body They are 
not symmetrical, as lipomata tend to be 
(Stewart and Betlin) Their favorite site is m 
the lower third of the forearm Both the up 
per and lower extremities may be involved, 
the upper much more frequently In the up 
per extremity , the tendons involved in their 
order of frequency have been flexor pro 
fundus digitorum flexor sublimis digitorum, 
carpal flexors of wrist supinator longus, ab 
ductor polhcis extensor longus poJhcis, and 
extensor carpi radiahs The grow ths seem to 
favor the flexor side but may involve the ex 
tensor side by extension (I’artsch) In the 
lower extremity the foUowing were each m 
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place They may occur m coniunction uith 
the cartilaginous tumors of bone (Buxton) 
Sarcomata of tendon sheaths are malignant 
and infiltrating About 47 cases ha\e been 
recorded Ayres and Markoe early outlined 
the sjndrome As a rule, mjeloplaxes are 
absent and there is no lipoid Mixed tumors 
not infrequentlj appear 
Tumorsof tendons proper are comparatively 
rare and Ombredanne and Buxton believe 
they do not exist They think that the grow th 
arises pnmanlj from the tendon sheath and 
that the tendon is simply encroached upon 
In an advanced case, it is difficult to feel sure 
as to the origin of the tumor Angiomata, as 
in Case j, have hitherto not been reported 
Fibromata, osteomata, and sarcomata are 
recorded Buxton believes osteoma of 
tendon to be a disease akm to myositis ossi 
ficans Ollerenshaw has described a bilateral 
giant cell sarcoma apparently primary in the 
tendo achdlw assoaaled xvnlh xanthelasma 
Jolkw er reported a unique cy sto endothelioma 
of a tendon, occurring in the flexor tendon of 
the middle finger The tumor contained a 
thick gray fluid and v.as composed of con 
centric layers of endothelial cells A similar 
case has been, obsetv ed by the present authors 
The so called tendon ganglion as described by 
Thorn belongs to this group 
Inflammations of tendons and their sheaths 
are the most common affections encountered 
in diagnosing tendon lesions Traumatic, 
p> ogenic, gonorrhoeal, sy philitic, and tubercu 
lous tenosynovitis form a group whose de 
scription is not within the scope of this paper 
The neuropathic tenosynovitis of ChipauU 
deserv es note Aspiration w ill decide the diag 
nosis m many ca«es in which the history, 
physical examination, and \ ray findings are 
inconcluiwe Rheumatic tenosynovitis may 
occur in conjunction with arthritis Baraez 
reported on tendinitis acthriUca achillea in 
rheumatic patients The swelling surrounds 
the tendons and extends from the heel uiser 
tion to the origin of the tendon Single nodules 
in the tendon are often palpable and the author 
conceives them to be depositions of urates 
It IS undoubtedly more common than the 
sparse accounts would lead one to believe 
Since tendon sheaths are akin to joints and 
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buisx; this picture is probably correct This 
may be the fibroformative tenosynovitis of 
which Tourneaux speaks It may simulate a 
tumor due to its papillomatous outgrowths 
Similarly, chronic inflammatory tumors of 
tendons have been described by Forgue 
(Tourneaux) and Klots The ganglion, a de 
generative cyst of the tendon sheath wall is 
not likely to occasion confusion Its location 
and chameter arc fairly typical Ihe recent 
article of Carp and Stout covers the subject 
comprehensiv ely 

PROGNOSIS 

1 he outlook jn angiomata of tendon sheaths 
IS good, both m regard to the lack of recurrence 
and ultimate good function Many cases are 
delinitcly cured In the diffuse, infiltrating 
types, recurrence may tike place Yet the 
prognosis, even in these, is fair Function m 
ill cases was good If we exclude the case of 
Faldini, there has been observed no tendency 
to malignancy or metastasis 

TRE tTMENT 

Radical excision of the tumor, whenever 
possible, is the treatment of choice, and this 
was the procedure followed m even, case, 
except that of Richet m which a coagulating 
material was used One case had X-riy 
treatment for recurrence following excision 
The treatment was apparently successful only 
in so far as no additional recurrence appeared 
dunng a year’s observation In the treatment 
of angiomata in general, considerable success 
has been reported Thus Andren recommends 
filtered radium emanations in the treatment 
of deep angiomata, using small doses at in 
tervals of considerable length Of 50 deep 
angiomata seen by him, 45 were so treated 
Of these cases 2S were reported cured and 15 
improved Eller similarly prefers the use of 
radium He also advises the use of bipolar 
endothermy Ludwig von Babo 50 years ago 
recommended the use of many irntating sub 
stances for injection, such as sulphuric acid, 
iodine, bichloride of mercury, and Inchloi 
acetic acid Thermocautery and galvano 
cautery have been used Spontaneous in- 
volution may rarely take place m cases of 
angioma by increasing fibrosis 
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nnj adhcFL cirlj jn jts dcNcIojimcnt to the l-irRc, \csiailar, and bnght The lucleiare 
ixriostium Dnpio^i'; js ca';\ *jl first l»ut rotJn<l or o\al, often ccccninc Thereismuch 
ififiicuU later ^^cl^lO(llc^l palpation and the fat in the cell a\hich doublj refracts and 'taub 
rocnt^.cnnpram jirovKic help (,anf,olphc ilc %\ith Sudan III This fat is the cholestenn 
strilxd a periosteal anginma It contained ester of a fat tj acid Ulood pigment, either 
angiolitlis w Inch produced cropit'ilion mis extracellular or inlraccHuIar, gi\ing the Pni»- 
t ihen for tliat of rice bodies sian blue reaction for hzmosKlcnn.isregulath 

Ollier tumors of the tendon sheaths such found 
as nijelomata lipomata, fibromata, chondro Lipomata of tendon sheaths are uncommon 
mata and sarcomata, arc to be dilTerintiated but i8 cases «crc reported up to 1912 
if possible Strauss There arc t«D usual forms the sim 

Mjefomata of tendon sheaths art b> farthc plex and the arborescent 1 he age at which 
most common and important lourneauxm onset occurs ranges from to 34 jears The 
lOij collected 54 cases of this t\i>c from a duration of sjauptoms is \erj long aseragiog 
series 0/ tendon sheath tumors ifiet»cr 6acars Seinmctncaldistnhutionandnmlti 


man authors call them xanthomata xanlho 
sarcomata and giant cell sarcomata Ihc 
disease occurs more often m (fa upiicr cx 
tremitj more often m males and more often 
m the lingers and palm of the Inml than m the 
[ort.:irin Ihc loner extremitv mis be m 
aohed 1 he tumor ma> arise at anj age from 
0 to bo > cars most frcqucntl) between 10 and 
40 jears Jhc duration of dexclopment has 
aaricd from 3 weeks to ''0>cars, v\ithana\cr 
age of 1 to 4 a cars Ihc tumors on the fore 
arm arc most malignant, while those on the 
fingers and palm arc much more benign 
(Krogius, Rosenthal) 

In lourneauxs sines recurrences were 
noted in 21 cases of which 0 cases showed 
mctastascs to Iner lungs, etc Rosenthal re 
ported 71 cases in 1909 with 15 recurrences 
It IS interesting to note that man> obscrxecs 
haxe recorded the presence of skin xantho 
mata and a high cholestenn content in the 
blood in this disease 1 he latter has been in 
\oked as a causal factor (Iloesslei I’mcus and 
Pick, Pringsheim) Hartert belitxcs that 
mjclomata of tendon sheaths are different 
from myelomata of bone while I Ij has re 
ported a case of simultaneous bon> and tendon 
ni> clomatous m\ ol\ ement Jf> eiom itaare ap 
patently encapsulated often lobulated, and 
moderatel) firm or clastic The microscopic 
picture presents a characteristic triad 

Giant cells or mjeloplaxes first described 
b> Ilcurteux, are alwajs present and contain 
a % ariable number of nuclei In the tumors of 
the forearm, thc> ma} be difficult to find 
Lipoid cells, first described bj Dor m 1898, are 


plicitt of the Itsions are occasional!) oVened 
Hie lipoma ma) surround the tendon longi 
(uilinaflv and follow it to the tendon msertioo, 
produang a cjlmdncal swelling wbeh may 
crepitate Another form attaches itself to the 
outside 0/ the sheath hi a pcdidc Tie <ite 
of pridilcction is the palm 01 the hand Lipo 
matami) destroy joints bone andpenostewn 
h> direct m/dtration In a case oi Mhite a 
lijioma arising from the peroneal tendons de 
stro)c<l the tarsal joints, necessitating a 
fusion operation 

Fibromata of tendon sheaths are 
mon and onl) i^ ca-es ha\e been recorded 
These tumors grow slowly rarely reaebnga 
large size They are usualh located on the 
flexor tendons of the palm Ombrcdanne m 
1Q07 reported 7 cases none with sircomatous 
elements llansmann is inclined to beliexe 
that m most so called fibromata ifone«eeks 
carefully on the edges ol the tumor, one may 
stc 1 different pathological picture The 
fibrous tissue of the fibroma is only the end 
result in many Case 4 {and m all probabu 
ity the case of Schwartz) which grossly sp- 
pcired to be a tibroma presented detuute 
oidcnce of a hxmangiomatous character at 
the penphery 0/ the tumor 
Chondromata of tendon sheaths usualn 
ha'e a definite history of trauma Only 9 
cases hare been recorded {Janik) 
chondromata are small hard and discrete and 
also may be lobulated The tumor m each 
instance is composed of islets of hyaline 
cartilage interspersed among areas of fibrous 
tissue Calcification and ossification may take 
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N eoplasms of complex structure, 
usually referred to as “mtted tu 
mors,” arc not rarely encountered in 
the salivary glands, buccal mucosa palate, 
lips, and orbit They \ary widely mhistolog 
ical appearance, but usually have two essen 
tial features in common (i) epithelial ele 
ments arranged in solid masses strands, or 
alveoli, and (2) “mesothelial” elements in the 
form of hyaline cartilage, mucous tissue or 
immature fibrous connective tissue Often 
polyhedral or fusiform cells, similar in appear 
ance to mesoblastic cells are also found, but 
these may be traced through transition forms 
to origin from the epithelial elements present 
in the neoplasm 

rurthermori., in the regions mentioned 
there occurs a type of neoplasm characterized 
by cuboidal epithelial cells arranged m tubular 
structure and solid * cords ” 1 hese tubules or 
cords are separated from one another by dense 
fibrous connective tissue septa m which there 
IS often hyaline change Neoplasms of this 
t> pe closely resemble basal cell or adenocy stic 
carcinoma In the past most authors have 
regarded them as a variety of mixed tumor 
and have called them cylindromata This 
term however, is not specific It was first 
introduced by Billroth and has since been 
applied to various unrelated types of neo 
plasms in which elongated masses of tumor 
cells are separated by connective tissue septa 
exhibiting hyaline change 
During the latter part of the nineteenth 
and the beginning of the twentieth centuries 
a stubborn controversy existed concerning the 
origin of mixed tumors \olkmann pro 
pounded the theory of endothelial ongin 
while Planteau Mallassez, and others be 
licved them to be carcinomata Later Krom 
pecher concluded that they were entirely of 
epithelial nature even the cartilage and 


tumors has been disproved (2) No single 
source of mixed tumors meets all require 
ments Some are distinctly adenomatous and 
probably arise from acini and ducts of the 
gland m which they are well incorporated 
Others are encapsulated or extraglandular 
and take the form of basal cell or adenocy stic 
epithelioma These probably arise from mis 
placed and occasionally embryonal portions 
of gland tissue Bronchial elements may 
possibly be connected with this group (3) 
The derivation of mucous tissue and cartilage 
from gland epithebum has been satisfactorily 
proved, and there is no necessity of including 
in the onginalmg tissue any cartilaginous 
structures ” In short, the carcinomatous 
nature of malignant mixed tumors has become 
generally recognized 

Because of the difTcrence of opinion as to 
the true nature of mixed tumors m the early 
literature many other terms were applied to 
them especially when they occur about the 
buccal cavity Some of these were angio 
sarcoma endothelial sarcoma, plexiform sar 
coma lymphangiosarcoma, mvxosarcoma, and 
endothelioma This, of course has led to con 
siderable confusion and false classification, for 
the same terms havt. been applied also to 
neoplasms which are definitely not mixed 
tumors 

MIXED TUilORS OF TIIC SUBUVCU4L GLAND 

Whereas much has been written concerning 
the salivary glands as a group, the literature 
contains but few specific references to neo- 
plasms of the sublingual gland tVagner ob 
served a chondroma of this gland and ZeisI 
and Nicoladoni each an adenoma Mixed 
tumors of the sublingual gland are very rare 
A review of the literature has yielded only the 
two case reports which follow 


mucous interstitial tissue being derived from 
metaplasia of the epithelial cells In sum 
manzmg the question Ewmg states ‘ (i) 
The theory of endothelial origin of mixed 


iiic patient a male aged 

OMear fit^t noticed a small mass the size of a len 
tu on the floor of the mouth beneath the tongue 2 
sears he pre euied himself for medical atten 
non This gradually increased in size until it filled 
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Fig I Case 3 E H D Large fistulous openinR in 
right mandibular region and neck due to erosion b) malig 
nant mued tumor t>'pe cylindroma de%eloping ongioally 
m n»bt sublingual s^nd 

floor of the mouth therighthaUof thetnandible the 
soft parts of the mental submental and right sub 
mandibular regions up to the level of the h>oid bone 
sMth exposure of a part of the left half of the man 
dible and the upper surface of the hsoid bone De 
formitv of the entrance of tbe lacuna and marked 
ccdema of tbe mucosa Extensile metastases into 
both luon particular!) the right n-ith umbiUcation 
of the subpleural nodules and implantation metas 
tases on the parietal pleura 
Microscopic studies i Sections nere cut from 
paraffin blocks of tissue (Zenker a solution fixation 
and Ehrlich s hxmatoT>lm and eosin stain) removed 
at operation in 1910 These blocks, sections of 
which are shown in Figs 3 and 3 were lent by Dr 
R R Iiensley The sublingual gland was seen to 
be iniaded by a neoplastic growth composed of 
tubular structures of various sizes lined b> two 
lajers of cuboidal epithelial cells The cells of tbe 
inner b>er w-ere smaller than those of the outer 
lavcr 1 be nuclei w ere rounded and hypeicbromatic 
the amount of c>toplasm small The individual 
tubules were separated by septa of dense collagenic 
tissue which in places exhibited hjafme change In 
man) instances several tubules were close]) applied 
to one another without intervening fibrous tissue 
The lumina of the tubules were for the most part 
empt) but some contained fine!) granular debns or 
large eosinophilic disc shaped masses resembling 
concretions In places there were large areas of 
dense collagenic tissue exhibiting areas of hyaline 
change and in w hich w ere scattered a few isolated tu 
bular structures No inifotic figures were found m 
the neoplastic cells in sections examined 
3 Tissue (permanent preparation of frozen sec 
tion and haimatotjUn and eosm stain) removed at 
biopsy June 3 1937 was examined by Dr H Hart 
well of the Massachusetts General Ifospita], whose 



also present Ats 

report follows the section (pig 4) was taken from a 
tin) fragment of tissue showing on microscopic 
examination a structure of clusters of small inactiv e 
epithelial cells forming tubule like structures in a 
degenerative fibrous connective tissue stroma The 
ceils resemble those of basal cell carcinoma and the 
tubules suggest the cylindrical structure seen in cy Im 
dromata The growth resembles the mixed tumor 
or c)liDdrDmata of the salivar) gland and is of low 
degree malignancy 

3 Sections (alcohol formol fixation and Ehr 
liuh s hxraatox)lin and eosm stain) from the ulcer 
ated area at the base 0? tongue (Fig 5) removed 
January ts 1019 the dav before death showed 
the crater of the ulcer to be composed of a very 
narrow zone of heavd) infiltrated cedematous fi 
brous connective tissue The margins of the ulcer 
were considerably undermined Scattered through 
out the deeper portions of the 'ection, on each side 
of and just beneath the crater of the ulcer, were 
many small tubular structures whose walls were 
composed of one or tw 0 lay ers of cuboidal or poly he 
dral epithelial cells with rounded hyperchromatic 
nuclei and a small amount of cytoplasm In these 
cells an occasional mitotic figure was seen Not in 
frequently a structure which consisted of several 
tubules, closely appLed to one another without 
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llir rnlirr Irft i !r i f llip (’ if cif ihr m^'ulh fh** 
liinr f mil* «ithm tlif mnuth r >t Irn !rr li it ih'* 
tun-iic nil! Ii »i* I j»*i tl t<i tlip «*i« alnaii 
j'linfal licit I n tfip Ici'ieur in rra*r<l il r ilitcom 
fi rl fill »!* Rfatrlut Kcroirfi It >1, (licranl 
tlicfc «a« n ' muricnrc incfal n mthi after (!>cra 
li >n when the tun r **a* lem ivr ! ti / »aniita« 
f un t ti> Indii !>- the rnlitr *<iHin;tu| I'lin f Ihr 
liiit<|>ith 1 (til it ill ten >o* w a* l\ m| hinpi lurinma 
! fi m the ile*< fi[ tl n an I >p« h iwrirr ihe 

true nilijte < f the ne | lani i« *een ti* f-e a niieii 
tum< r (Hrinrile (tirieuf* in tht* 1 1 in> in ) 

( ; I fi>m lleiilK an I lli>e( hrl theiitirnt 

a mile acnl i ) i nr* ci mi liine I < f a »mall ni«* 
111 ihf tc«i n » ( the iijht 1 it lincml jiUn t « f * leit* 
iluntion I hete wa* r i j in 1 ut me ii al ci n«ulta 
tl n wa* * lU^ht I r au« « f the era lual In tra»e In 
the* re « f the mi* itiiriu tl e jirri i u*|Hmmtht tin 
fiaminatl n tl e turn ir in the rr^i n i f the ri(ht «uh 
linc'iit clin t wai f tun 1 tueilrn I fr >ri ihemin 'ihle 
nnirriorli to ll e I j*e « f tl e longue |«» ten tli hut 
not intii tin* nr^in I he mii* w i* hem enca|> ti 
litr'l rot ter ler an 1 waiea ili nt n al Vi niurti un I 
ing tl lum 1 1 e oierl* in* riueu a wa» «li»htli n 
jecteil No rnlar^e I rr^t mil lim|h n xle* were 
iiiiin I \l literati n the tumor wa* raiili i>hellr*l 
« ut an I inlif it remaine I free from refutfenre f« t 
irieral rntnlh Ihe hi to; alh< I tgual <liagn>ii 
nai rilimlroma (Itenign of tl e tuhhnKual clan I 


In tilililion tn iIkm oIi eriitton* * others 
tnusl Ik nuntionid (,i) lltmcikc ohstritil i 
mixci! lumnr in tin tlmir of tlu mmith ( Uuml 
loUii) mIiicIi V, is rimoNid mtliout ruurnnct 
nnil (*) l^ilihirt iIocnlHil n ntilicnnnt cjlin 
ilronn in tin. 'imt locttion with nuli'tnMs to 
the iuntoiuum In the th'inci of sikciIic 
ill script ions ns to thi ri lit ions of thi'i liimors 
to till suhliiiKunl cnnnoi be ri 

^ariliil ns luopl isms of the latlir 

In llu cist riporl ivluih follows not onh !:► 
thin an inst inci of n niixul tumor (c\hn 
dronn) of tin sul)lin;,unl ^.Innil, n conchlton 
which, ns Ins Imii sliown is txlrimiU rare, 
hut nlso tlure is in i\ampU of n mixul tumor 
of to>iars diirntion which !Hcnmcmnhj,nmt 
tn the last sciirnl m nrs nml Ins cwimU cs 
tinsiii locil distriiction nnd proilucinj, mt 
tnstasis lortuinti circumstnncis hi\c tn 
nhlcd the writer to pfocun for bisfoloKicn! 
study tissui rimoiid in loto ttl fht onset of 
tht process and in to??. "Inn n bioiisj wns 
jKrformed ujion the Ic'ion 




ircakne*! and mihiliti to <pcak and to snalloT doe 
to a large clefect in the right side of the miiiible 
with a lirge fntul lu* opening In into thepilieat 
ht I fifit noted a smill groTth in the n»ht sub- 
linguil glinl Thu was reraoieil under local 
anrtihrtii The detaili of the hnton were sot 
aiailihfe from that tim* until iqjr when the pat e t 
note I swrlling on the internal surface of the bodi of 
the minilihte on th* right si le Thu saellin^ sas 
firm, luatel In an alrveimd tooth in the sane re 
gl tn Inciti n an ! driinage of the abscess a^or^ed 
ret ef but the wnur I ili 1 not completeli heal la 
lori a pithol tgual fracture occurred m the n ht 
*1 Ip of Ihe man lihle tn Iheregun of the first nebr 
the »<iukI made for incision of the ab It'S coa 
Inttel lo ditchirge and pieces of bo^e were ex 
tru led At interiili In njj? a bi >p i in the reioa 
of the »oun ! wa* perform d and an operin-’ *as 
madein Ihe I' sirof the mauth Th dia*no»is fron 
Ii,*i was miied tumor— si>-ca!leil nliaffOTii 
krtenfgfft ni iherapi was emptoied at that ti-e 
tn 10 7 a foenlgenitgram of the mindible showed 
ffosi >n of the right si I of the bo<Ii to the ramus 
1 he }<erytnal an I fanili hutories were irrelenot 
Ihisual elimination reieiled a narkedli ca 
checiie el lerlv whitefemale unable lo ‘peik except 
for a few guttural sounils Ihe lips could be sepa 
eatetl f If a diitance of onli i , centimeters but lb 
caused much pam The few remaining teeth were 
coiered with much fitui caseous material In the 
fight namlihubr region and extemlin* on to the 
ne*L was a large irregular fistuloui opemog about 
6 cenlmeters in diameter communicalin* with the 
mouth ind 1‘hari nx In the center of the cant' a 
whitish ©111 miss was seen The upper part ef the 
eptglittis also nil iisible through tne op nm* and 
was seen to be eroiled I liisical examiaalion wm 
otherwise es entialh negaliie as far as could be de 
terminesi eiceni for the rapid heart rate (iiopsr 
minute) nnd s!u.ht blowing diastolic murmur oier 
iheapex 1 he blood pressure wa» 84-50 urmahsis 
was negative the white hh*od cell count was locco 

andthc^^a sermanmnd Kihn tests were ner,itive 

Koeritgenngrami of the skull showed absence of the 
right sisle of the liodx of the mandible to the raraus. 

Clinical diagnosis slowlv grow ing maliotiant tu 
mor probaWi of subhngiiil gland 

\ Uitzel gastrostomy was performed (Dr I K 
Dragstedt) for the purpose of noun hing the patient 
Ix>cal anrsthesia was u ed Milk and gluso e solu 
tions were introduced into the stomach and well 
tolerated The following <la\ the remains of the 
tongue were found protruding from thi large open 
ingm the form of a roum! whitish firm mass about 
4 centimeters in diameter attached bi a slender 
fibrous cord like pedicle 1 his was se\ ered and the 
longue removed The nest morning dispniea sud 
deni} developed and ^3 hour later the patient died 
Neeropsv was performed bv Dr liela Halpert 
The abstract of his anatomical diigno i follows 
' Carcinoma of the mucosa of the mouth with de 
struction of the apex and corpus of Ihe tongue the 
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] ig I Case 3 E H D Large fistulous oMiung in 
right mandibular region and neck due to erosion by mabs 
nant naed tumor t>'pe cylmdrema de\«lopinB originally 
in right lubltogual gland 

floor of the mouth the right half of the maadible the 
soft parts of the mental submental and right sub 
mandibular regions up to the level of the hyoid bone 
Viith exposure of a part of the left half of the man 
dible and the upper surface of the hvoid bone Pe 
formitv of the entrance of the laryo-T and marbed 
(cdema of the mucosa Eitensive metasiases into 
both lunn particularly the right mth umbikcation 
0! the subpleural nodules and implantation metas 
tascs on the parietal pleura ’ 

Microscopic studies i Sections nere cut from 
paraffin blocks of tissue (Zenker s solution fixation 
and Ehrlich s hxmatoxylm and eosin stain) removed 
at operation m 1910 These blocks sections of 
which are shown in Figh 2 and 3 were lent by Pr 
R R Bensle) The sublingual gland was seen to 
be invaded by a neoplastic growth composed of 
tubular structures of various sizes lined by two 
layers of cuboidal epithelial cells The cells of the 
inner laver were smaller than those of the outer 
layer The nuclei were rounded andhypcrcbromatic 
the amount of cytoplasm small The individual 
tubules were separated b> septa of dense coUagenic 
tissue which in places exhibited hyaline change In 
manv instances several tubules were closely applied 
to one another without intervening fibrous tissue 
The luraina of the tubules were for the most part 
empty but some contained finely granular debns or 
large eosinophilic disc shaped masses rrscmbling 
toncrelions In places there were large areas of 
dense collagenic tissue exhibiting areas of hvalme 
change and in w hich w ere scattered a few isolated tu 
bular structures No mitotic figures were found m 
the neoplastic cells in. sections examined 

2 Tissue (permanent preparation of frozen sec 
lion and hxmatoxylm and eosm stain) removed at 
biopsy Junes tpa? was examined by Dr ff Hart 
well of the Massachusetts General Hospital whose 



Fig 2 Case 3 E IT D Section from mixed tumor of 
ngbt sublingual gbnd removed in 1910 Neopla m is com 
pMedof tubular structures separated by connective tis ue 
septa in wbich there is hyaline change A large area of 
dense cooBecUve tissue in which there is hyaline change is 
also present Xfif 

report follows the section (Fig 4) was taken from a 
‘ liny fragment of tissue showing on microscopic 
examination a structure of clusters of small inactive 
epithelial cells forming tubule like structures in a 
degenerative fibrous connective tissue stroma The 
cells resemble those of basal cell caicinoma and the 
tubules suggest the c\ hndneal structure seen in cy Im 
dromata The growth resembles the mixed tumor 
or cyhndromata of the salivary gland and is of low 
degree roaUgnaaev 

3 Sections (alcohol formol fixation and Ehr 
lich s bxmatoxylin and eosm stain) from the ulcer 
ated area at the base of tongue (Fig 5) removed 
January rj 1029 the day before death showed 
the crater of the ulcer to be composed of a very 
narrow zotip of hpivil/ irfiltrated cedematous h 
brous connective tissue The margins of the ulcer 
were considerably undermined Scattered through 
out the deeper pottions of the section on each side 
of and just beneath the crater of the ulcer were 
many small tub.>lar stnictuies whose walls were 
composed of one or two layers of cuboidal or poly he 
dial epithelial cells with rounded, hvperchromatic 
nuclei and a small amount of c> toplasm In these 
cells an occas onal mitotic figure was seen Not in 
frequently a structure which consisted of several 
tubules closely applied to one anothei without 
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the entire left <nle of the floor of the mouth The 
tumor rm« within the mouth Ma% not lender hut the 
tontfue winch wis timhed to the rijtht wit al«a>j 
punful Hell on the tongue in reaped the ih«com 
fort fold wia >,ntcful Recnaer) took phee and 
there was no recurrence several months alter opera 
tion vihcn the tumor was removed i« lolt and wa* 
found to include the entire suhlingual ftland The 
hi^lopathological <incnn«is was I\ mphangiosarroma 
I rom the description and illuvlntioni however the 
true nature of the neoplasm is seen to l>e a mixed 
tumor (lleinccke conrurs in this opinion ) 

( VM 3 I rom Ifeutlj and llocckel 1 be patient 
a male agcil an vears comiihined of a small mass 
in the region of the right suhlinKual gland of 4 > ears 
duration T here w as no pain hut medical consulla 
lion was sought heciUM of the gradual in'-reasc in 
thc<izeof the mass iluring t he previousiS months On 
examination the tumor in the region uf the right sub 
lingual gland found to exit ml from the mandibli. 
anleriurlv to the base of the tongue {loiteriorlv but 
not into this organ I he mass was tirm encapsu 
hted nottemler andwaseasih movableonsurround 
ing tissues Ihe ovcrbing muco a was sliKhllv in 
jeeted No enlarged regional Ivmph rimles ssere 
found \l operation the tumor was easih shellcsl 
out and patient remained free from recurrence for 
cvcral months The histopathological diagno i» 
was cvltndroma (benigni of the sublingual gland 


In 'itUIition to tlicsc observations others 
must be mentioned (i) ikinceke observed 1 
mixed tumor in the floor of the mouth (U«k</ 
boJen) winch was rcmovcil without ncurrencc, 
and (2) Kibbcrt dcscrilicd a malignant c>lin 
dromi m the same location witli metastases to 
the peritoneum In the absence of specific 
descriptions as to the relations of these tumors 
to the sublingual gland thev cannot be rc 
garded as neoplasms of the latter 

In the case report which follows not onI> is 
there an instance of a mixed tumor (c>lin 
droma) of the sublingual gland a condition 
which, as has been shown is exlrcmcl> rare 
but also there is an example of a mixed tumor 
of 19 j ears’ duration which became malignant 
m the last several >cars anil has caused ex 
tensive local destruction and producing me 
tastascs Fortunate circumstances have en 
ablcd the writer to procure for histological 
study tissue removed in 1910, at the onset of 
the process, and m i9’7. "hen a biops> was 
performed upon the lesion 

cim.es ... .p.g because of marked 


wcaknesa and imhilit) to speak and to swallow dae 
to a large defect in the nght side of the mandible 
osith a large fistulous opening In 1010 thepatient 
had first noted a ‘ small growth in the nght sib- 
lingua! gland This was ‘ removed tinder local 
anrsthrsia The details of the histocj were not 
available from that time until \r)i3 when thepatient 
noted swelling on the internal surface of thebodi of 
Ihe mandible on the right side This swelling was 
complicated bv an abscessed tooth in the same re- 
gion Incision and drainage of the abscess a^orded 
relief but the wound did not complelel) heal In 
loaj a pathological fracture occurred m the n ht 
ude of the mandible in the region of the fir t molar 
The wound made for incision of the ab cess con 
tinueil to discharge and pieces of bone were ei 
Iruded at intervals In igr? a biop v in the re-aon 
of the wound was performed and an opening was 
madein the floor of the mouth Th diagnovt from 
biops> was mixed tumor— so called cvlindroma 
Koenlgcn rav therap> was eraploved at that tune 
In loj, a roentgenogram of the mandible showed 
erosion of the right sul' of the bods to the ranu 
The personal and familj histones were irrelevant 
Jhvsieal examination revealed a mirkedlv ca 
chectic elderlv whitefemale unable to speak except 
for a few guttural sounds The lips could be sepa 
rated fora distance of onlv i j centimeters but this 
caused much pain The few remaining teeth were 
covered with much foul caseous material In the 
fight mandibular region and extending on to the 
neck was a large irregular fistulous opening about 
6 centimeters in diameter communicatin'’ with the 
mouth and pharvnx In the center of the cantv a 
whitish oval mass was seen The upper part of the 
epiglottis also was visible through the openin’ and 
was seen to be eroded rii)Sical exammition was 
otherwise esseniialiv negative as far as could be de- 
termined except for the rapid heart rate (110 
minute) and slight blowing diastolic murmur over 
the apex The blood pressure was S4-50 urinahsi 
was negative the white blood cell count was jo oos 
and the Wassermann and kahn tests were negative 
Roentgenogram of the skull showed absence of the 
right side of the bodv of the mandible to the ramus 
Clinical diagnosis slowh growing malignant tu 
mor probablv of sublingual gland 

A Witzel gastrostomy was performed (Dr L K 
Dragstedt) for the purpose of nourishing thepatient 
Local anxsthesia was used Jlilk and glucose sow 
tions were introduced into the stomach and wen 
tolerated The following dav the remains of the 
tongue were found protruding from the large open 
ing in the form of a round whitish firm mass about 
4 centimeters in diameter attached bv a slender 
fibrous cord like pedicle This was severed and the 
tongue removed The next morning djspnrea sun 
denl> developed and hour later the patient dad 
Necrops> was performed bv Dr Jicla Ilalpert 
The abstract of his anatomical diagnosis follows 
Carcinoma of the muco a of the mouth with de 
struction of the apex and corpus of the tongue the 
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Fig 4 Cases E H D Section (rom biopsy of wound 
in mouth taken in sps? Tubular structures scattered in 
dense hbrous connective tissue 

of the many other ^ague terms used in the 
older literature uas employed In each in 
stance, hoTse\et, the vinter has carefully 
studied the descriptions and a^allable illus 
trations and those t\hich in his opinion were 
undoubtedly miaed tumors arc included in the 
follomng senes 

Case 4 From Luecke The patient a male ajtcd 
3& jeaTs had a slowly growing tumoi in the letl side 
of the base of the tongue The tumor though pain 
less was the size ol a large walnut bad been present 
for 7 jears and interfered with deglutition Ex 
cision was done No diagnosis was made 

This was a c>lindroma 

Case 5 From Godlee The patient a female 
aged 24 >ears presented an ulcerated tumor with 
calcareous nodule m the center on the under surface 
of the tip of the tongue The lutnot had appeared 5 
weeks earlier Excision was done and there was no 
recurrence The histopathological diagnosis was 
adenocarcinoma or mixed cell sarcoma 

Cases hrom Santesson The patient was an 
adult with a stowl> growing intiltrating tumor m the 
left half of the tongue First notice of the tumor was 
taken 3 jears before There was slight pain and at 
limes considerable harniorrhage Metastases to the 
parotid gland seemed probable The tumor was ex 
cised The histopathological diagnosis was sarcoma 
plexifonne hjalinum 



Fig s Case j E H D Section through ulcer at base 
of tongue (lom) showing floor of uket beneath which ate 
many tubular stniciures 

Case 7 FromEwald The patient was a female 
aged 36 sears wuh an infiltrating tumor in the right 
side of the tongue near the base The character of 
her voice bad changed and deglulilion was difficult 
After excision there was local recurrence in i year 
followed bv a second operation The tumor recurred 
again a years later with metastascs to the pharynx 
the floor of the mouth and the cervical lymph nodes 
The histopathological diagnosis was cylindroma 
(mixed tumor) 

Cases From Mercict The patient a male 
agedzdyears hadhadaslowly growing tumor of the 
anterior portion ol the tongue for 8 years Excision 
was done and there was no recurrence The hiato 
pathological diagnosis w as large mixed cell sarcoma 
Case 9 From Summers The patient was a fe 
male 3 yearsolage Shehadatumor at the base 
of the tongue to the left of the midline which was 
the sue of a walnut Difficulty in deglutition and 
the excessive secretion of saliva were present and 
there had been haemoptysis on two occasions Ex 
cisioQ was done and the histopathological diagnosis 
was endothelioma or adenoma This tumor resem 
bkd the endotheliomata 1 e mixed tumors of 
the salivary glands described by \olkmann 
Case 10 From \an Krsger The patient, a fe 
male aged 31 vears had a tumor at the base of the 
tongue in the midhne The tumor which had ap 
pearcd-yearsearlier wasthesueof halfacherry 
It was excised and the hutopathological diagnosis 
made was endothelioma 
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Tijr ? Ca«4. 1 I n I) Ilihh po'Acr photomicrosnph 
of [ior(ion at <uli{in{rual irijnii (unior rrn>o\«l in loio 
Structurn arc present which appear to )>« compoW ol 
M«cral tubuKs clu'cly applioii to one another viiibout m 
tcrvening Gbrous tissue X 115 


intervening interstitnl tissue was found but in 
general the inclividu'il tubules were separated by 
narrow strandsofoedematous fibrous connectivetis 
sue in which there was moderate to dense infiftration 
b> leucoev tes 

4 Sections (fixation and stain as above) from 
the lung (Fig 6) show just beneath the pleura a 
round neopfast/c mass composed 0/ tubular struc 
tures similar to those just described Many of 
these tubules were larger than those seen in the 
previous studies and the two layers of cuboidal cells 
i n ng them were in mani’ places replaced bi a nar 
row wall of closely packed polyhedral cells with 
small oval nuclei Occasional muolic figures were 
seen in the epithelial cells Thelumina for the most 
part, were empty but a number of them contained 
Lranular debris and a few endothelial leucovvtes 
In some there was reticulated material or large 
smooth oval bghtly staining masses resembhng 
concretions This neoplastic growth was not sep 
arated from the lung parenchyma, which was 
normal, bj a deiimte capsule nor r> as there w 
Icucocvtic infiltration or exudation m the alveoli 

inymediateb suiioanding it , , , ,, 

Attention must be called to the fact ^at in all 
these sStions made from tissue removed at inter 
S over a period of 19 years the charter of the 
eJ hebal elemetits u essentially unchanged 


I rom T studj of the sections and the clinical 
Iiisiofj , there would appear to be little doubt 
thit the neoplnsm was benign at the onset of 
tlcvijopmtnt, but that it became malignant 
in the fast several jears causing much local 
destruction anti metastasizing to the lungs 
nnd jikura 1 his bchnvnor, 1 c , a long or short 
ptnrvJ of }fcn:gn dev clopment preceding 
malignant degeneration, is characten tic of 
mixed tumors— particular!) those of the 
parotid — which become malignant The ex 
tensive ind progressive local destruction 
presinl in the case just desenbed is also char 
actenstic of basal cell carcinoma, the tj^pe of 
ncojifism which the cvhndroma (mixed tu 
mor) so closcU re<embUs 
II) hr the greatest number of muxed tu 
mors occurnng in the salnarj glands are 
found in the parotid In a senes of 060 nuxed 
tumors of the salivat) glands collected from 
the literature and studied b> HemecLe, "Sb 
or 80 per cent were found m this gland The 
reason for this is not at all clear Trauma is 
deadedi) not \ factor since the sublingual 
glands are much more expO'Cd than either the 
parotid or submaxillar) The parotid is 
pure!) a serous gland The submaxillar) i» a 
mixed gland but predominantjj serous while 
the sublingual is also mixed but predominanli) 
mucous \\ hat significance, if anv from the 
standpoint of etiolog) of mixed tumor", this 
difTercnte in histological structure has cannot 
of course be delinitel) stated 

Of the 3 cases summarized above one was 
malignant making the inadence 3^ per cent 
this IS approxim itel) the same as for the much 
greater senes occurring in the parotid and 
submaxillary glands which according to 
V arious authors, is betw een 25 and 30 per cent 

MINED TlJilORS OF THE TONGUE 
Mixed tumor of the tongue also constitutes 
ararecondition Rosenberg in a review of the 
literature on neoplasms of the tongue, does 
not mention mixed tumors Ddms in an ex 
tensive treatise on mixed tumors in general, 
does, not cite an instance of one which de 
\eloped m the tongue A few cases however 
have been recorded In the majorit) of m 
stances the diagnosis of mixed tumor was not 
made m the report of the case Instead one 
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4 Cases C n D “iectioti from bwpsy of wound 
m mouth taien in 1917 Tububt structures scattered in 
dense fibrous connectite tissue Xfij 

o( the many other \ague terms used m the 
older literature nas emplo>ed In each m 
stance, howeser, the unter has carefully 
studied the descnptions and asadable lUus 
trations and those nhich m bis opinion were 
undoubtedlj mixed tumors are included in the 
{ollowing senes 

Case 4 From Luecke The patient a male aped 
36 } ears had a slowlj grow mg tumor in ihc left side 
of the base of the tongue The tumor though pain 
less uas the sue of a large nalnut had been present 
for 7 years and interfered mih dcgtnirtion 
cision was done No diagnosis uas made 

This was a olindroma 

Case 5 From Godlec The patient a female 
aged 24 jears presented an ulcerated tumor with 
calcareous nodule in the center on the under surface 
of the tip of the tongue The tumor had appeared s 
weeks earlier Encuion was done and there was no 
recurrence The histopathological diagnosis was 
adenocarcinoma or mixed cell sarcoma 

Case 6 From Santesson The patient was an 
adult with a slowly growing infiltrating tumor in the 
left half of the tongue First notice of the tumor was 
taken 3 years belore There was slight pain and at 
times considerable hemorrhage Xlelastases to the 
parotid gland seemed probable The tumor was ex 
cised The histopathological diagnosis was sarcoma 
plezifonne hyahnum 



Fig 3 Case 3 L H D Section through ulcer at base 
ol tongue ( 19 9) showing floor of ulcer beneath which are 
many tububr structures X6) 

Case 7 rromFwald The patient was a female 
aged 36 vears, with an infiltrating tumor m the right 
side of the tongue near the base The character of 
her \oice had changed and deglutition was difficult 
After excision there was local recuttence in t year 
followed by a second operation The tumor recurred 
again i years later with metastases to the pharynx, 
the floor of the mouth and the cervical lymph nodes 
The histopathological diagnosis was cylindroma 
(mixed tumor) 

CAsr 8 From Mercier The patient a male, 
aged 26 years had had a slowly growing tumor of the 
anterior portion of the tongue for 8 y ears Excision 
was done and there was no recurrence The histo 
pathological diagnosis was large mixed cell sarcoma 
Case 9 From Summers The patient was a fe 
male 3? years of age She had a tumor, at the base 
ol the tongue to the left of the miiine which was 
the size of a walnut DiflicuUy' m deglutition and 
the excessive secretion of saliva were present and 
there had been himoptysis on two occasions Ex 
cision was done and the histopathological diagnosis 
was endothelioma or adenoma This tumor resem 
bled the endotheliomata 1 e mixed tumors of 
the salivary glands described by X olkmann 
Case 10 From tan Krvger The patient a fe 
male aged 31 years had a tumor at the base of the 
tongue in the midlme The tumor which had ap 
peared 2 years earlier wasthesizeof halfacherry 
It was excised and the hutopathological diagnosis 
made was endothelioma 



410 


StRGI R\, 0\Src0L0(A \M) OHSTFTRICS 



j Ca<« r E II D {ng;b poxr pbotomtcto^ph 
of porwa of lubfuicvul cUad tumor rtrnovrtf m toio 
Structurn are preeent irKirh appear to be compo^^ of 
several tubules ckxel) applied to one another without m 
fenemag uliroua tissue X tsj 


intenening mterstitiif ti sue nas fouod but m 
general the individual tubules were separated bv 
n3rrowS(rancl>of<xdenialous fibrous coaoecdtetu 
sue ID which (here was tnixlerate to dense infiltration 
bj leucocv tcs 

4 Sections (fixation and stain as above) from 
the lung (Fig 6) show just beneath the pleura a 
round neoplastic mass compiosed of tubular struc 
tures similar to those just descnbed Mao> of 
the^ tubules were larger Chao Chose seen in (he 
previous studies and (he tw o laj ers of cnboidal cells 
lining them were in manv places replaced bv a nar 
row wall of closelv packed pol>faedial cells with 
small oval nuclei Occasional mitotic figures were 
seen in the epithebal cells The lumina for the most 
part were emptv but a number ol them contained 
granular dcbn=, and a few endothelial leucocv res 
In some there was reticulated matenaf or large 
smooth oval bghllj staining masses resembling 
concretions This neopbstic growth was not sep 
arated from the lung parenchvma wtocb was 

«, .he .. ^ 

IhSe secuons made from Uasae rommed at ijlm 
a™ S?a penod of i» team tke ebammer o( the 
epithelial elements is essentiallj nnebansed 


I rom a studv of the «ections and the cL-cal 
historj , there would appear to be little do bt 
that the neoplasm was benijm at theonjetef 
development, but that it became 
in the last 'icvtral vears cau mg much local 
(fcstruction and metastasizing to the Ij'gs 
arid pleura This bchavnor, i e , a long or short 
[>cnod of benign development preced ’ 
malignant degeneration, is characten-tic of 
mited tumors—particulsrh tho-e of the 
parotid— which become malignant The ei 
tensive and progrcs-ive local de-tructioo 
present in the case ju«t de<cnbed is abo char 
actertstic of basal cell caranoma, the tvpe of 
neoplasm which the cvlindroma (miaed tu 
mor) so clo->elv re^mbles 

Hv far the greatest number of mixed tu 
mors occurnng in the salivar> glands are 
found in the parotid In a «enes of 360 
tumors of the saitvan glands collected fn>a 
the literature and studied bv Heinecke, .Si 
or 80 per cent were found in this gland The 
reason for this is not at all clear Trauma is 
dcctdedlj not a factor since the sublingual 
glands are much more exposed than either the 
parotid or submaxillarv The parotid i» 
purel> a serous gland The submaaljarv is i 
mued gland but predominantlv serous while 
the subiinguaJ u al-o mixed but predominantlv 
mucous wiiat signincancp if anv , from the 
standpoint of etiolog) of muted tumors tbia 
difference in histological structure has cannot 
of course be de&rulelj stated 

Of the 3 cases summarized abov e one was 
malignant making the incidence Sj 
this Is approTimatelv the ■same as for the much 
greater «enes occurnng m the parotid and 
submattllarv glands which according t® 
V anous authors is betw een jy and 30 per cent 

inxEb rrxiORs of the tonCCe 
Mixed tumor of the tongue also constitutes 
a rare condition Roscnbcr„ in a review of the 
literature on neoplasms oi the tongue, does 
not mention mixed tumors U ilms m an ex 
tensive treati e on mixed tumors m general 
does not cite an instance of one which de 
veJoped in the tongue \ few caves however, 
have been record^ In the majoniv of in 
stances the diagnosis of mixed tumor was not 
made m the report of the ca«e Instead, one 
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tig 7 CdK 14 M B S^cUoD tfom tnued tuinw in 
tongue ihowing pspillsry q-suc jtructufe aod irfegubf 
BU<«e( o( celb « wn tewmbU cells but *Iucd 

are in re4Ut> epitheUai elements scattered to sttooia X65 

columnir epithelial cells arranged tn stnal! closely 
pacLed masses aaastacttostag cords ot h tag in single 
laters about small otal or irregular alveolar spaces 
These cells eshtbited large round byperchromatic 
RudeiaodsmaUamountsofeosinophibchooiogeneous 
cjtoplasm In the superficial portion of the section 
Mere oval papiUarv cystic structures also the cyst 
cavities being Lned by low cuboidal orfiatteoedepi 
thelium resembling endothelium The cystic spaces 
were nearly filled nith papillomatous masses com 
posed for the most part of closely packed columnar 
or polyhedral epithelial cells similar in appearance 
and arrangement to the cells described above 
Deeper in the section the interstitial tissue be 
Came \efy abundant and varied considetablv it> ap 
pearance In places it was composed of eloseh 
packed fasciculi of coUagenic fibers aroong »b«cb 
aereihin compressed fibroblast nuclei Elsewhere 
It consisted of a light bluish reticulated andvicuo 
lated ground substance (perhaps mucous tissue) lu 
«hich were scattered rounded wandering cells or 
fibroblasts with Urge rounded finely stippled nu 
del lo these deeper portions of the section were also 
w ideli separated masses of columnar epithelial cells 
•md irregularly shaped cells with rounded or oval 
nuclei and more abundant cytoplaim than in Ibe 
epithelial cells previously descnbed These cells 
were arranged for the most part in large or small 
compact masses but when seen in groups of two trf 
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Fig t Cast It ^1 6 Section from metastasis of 
ouied tumor m large renjcal lymph node shonmg pn 
marily papillary cystic slructutes which vary greatly in 
sue X65 

three or even singlv m the jnterstiiial Usim thei 
closely resembled mesothelial cells Isumeroustran 
sitional forms between this type of cell and the col 
umnar epithelial cell could be seen 

2 Sections (fixation and stain as above) through 
the large lymph node removed from tbc ceriicaJ 
region (Fig 8 ) show ed normal ly mphoid parenchy ma 
almost enPreJ)’ replaced by a neopJasmic growth 
consisting of papillary cysUc structures varying 
considerably in 51/e alternating with groups of 
small alveob lined by a single lay cr oi low columnar 
epithelial cells Between some of these alveoli were 
small masses of polyhedral or fusitorro cells closeli 
resembhng mesohlastic cells The papillary cy Stic 
structures were similar m appearance to those de 
scribed m the primary lesion above except that 
«onie reached a much greater size and in two or 
ibree instances the papillary mass completely filled 
the cystic space, compressing the Iming epithelium 
In the central part of the section the papillary cv stic 
structures were widely separated by bands of cede 
matous fibrous connective tissue F«e 3 rer the pen 
phery the stroma was less abundant In these 
sections the stroma did not possess the mucous char 
acter seen in places m the primarv lesion 
SuisaiucHt hiilory the patient was seen on 
Wy »s 1929 The wound m the neck was com 
pletely healed There were no palpable masses pres 
OM la this region Deglutition and speech were 
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This ^^as m realiu a cjlindroma t}pe o( mued 
tumor in the interstitial ti>sue of nhich were epi 
thelial cells morphologically resembling mesoblastic 
cells 

Case It Trom Schollc The patient uhouasa 
male aged 78 )ears had an encapsulated tumor at 
the base of his tongue i centimeter m diameter 
found in routine examination at autopst He died 
following a cranial operation for trifacial neuralgia 
The histopathological diagnosis n as mixed tumor 
Case 13 FromQuenu The patient a female 50 
)ears of age exhibited a tumor at the base of ibe 
tongue half the size of a cherry encapsulated 
and movable on the deep tissues nhich was of sev 
era! months duration 1 here was no functional dis 
turbance Excision was done and the histopatfao 
logical diagnosis was cjlindroma (benign) 

Case 13 From Preusse The patient who was a 
male agedso>e!tts had an ulcerating tumor the size 
of a hazelnut on the left margin of the tongue It 
had appeared only a few months before Excision of 
the tumor and the regional Ivmph nodes was per 
formed The histopathological diagnosis made was 

cylindroma (no metastases) 

^Caseis M B awhitefemale 66>earsofage 
„ as >dm.‘tcd to The Uoiverstlj Cl.mcs .7 

1030 complaining of a swelling of 3 > ears duration 

on?he left side of the neck, and of ‘sore ton^e of 
T week s duration The swelling was just below the 
angle of the mandible and w hen first noted was the 


sire of a bean " It had gradual!) become larger but 
hat) not interfered in any way with speech or de lu 
titioR A week prior to admission the patient had 
dcxelopcd a cold and at that time had noted a 

soreness in the tongue and in the mass m the left 
side of the neck She then recalled that on3pre\T 
ous occasions when she had had colds the tongue 
and the mass in the neck had been sore For the 
first time also i week prior to adrais ion another 
mass was noted on the left margin of the postenor 
portion of the tongue The personal and familj hb 
tones were irrelcyant 

Ih>sical examination reyealed a small elderl) 
well developed and yicll nourished white female not 
acutely ill Ph)sical findings were essential!) nega 
live except for an oyal firm sbghtly tender mass 4 
centimeters long and 2 centimeters wide in the up- 
per part of theleft anterior ccr^^cal triangle oxer the 
antenor margin of the stemomastoid muscle This 
mass was not attached to the oyerl)mg skm which 
appeared normal and was easily moyable on the 
deeper tissues On the left margiaof the tongue an 
tenor to the circumyallate papiUx there was a firm 
whitish rounded area about i > centimeters in diam 
eter T he mucosa there was shghtl) raised and ap 
parenth intact although it felt rougher and was 
paler than the rest of the surface of the tongue The 
lirm area extended into the deeper tissues and gaie 
the impression of an infiltrating lesion The blood 
pressure was 140-70 the urine was negatiye the red 
blood cell count was 5 iSo 000 the white blood cell 
numbered 8 $co the hxmoglobm was 80 per cent 
and the ^^asserm^nn and I^hn tests were negatiye 
Roentgenograms of the chest show ed the lungs and 
heart to be normal 

Clinical diagnosis carcinoma of the base of the 
tongue viith metastases to the ceryical Kmph nodes 

On February :S 1525 a biopsy was performed 
upon the lesion in the tongue and at the same time 
IweKc gold radon seeds o gS milbcune each were 
embedded concentncally about the tumor Diagno 
SIS from the biopsy was mixedtumor (seebelow) 

Operation was performed by Dr D B Phemister 
g days later for removal of the mass in the upper 
left side of the neck This was found to be one of 
several enlarged firm Ivraph nodes of the upper part 
of the deep cervical chain surrounding and closelv 
adherent to the internal jugular \em and to the 
lower portion of the parotid gland To remove these 
lymph nodes it was necessary to excise a segment of 
the internal jugular vein The left submaxiUarv 
gland and lymph nodes also were removed Con 
valescence was uneventful and the patient was dis 
charged ii days later 

Vuroscopic studies 1 Sections (alcohol formol 
fixation and Ehrbch s hxmatoxyhn and eosin stain) 
of tissue removed from tongue at biopsy (Fig 7) 
showed along the margin corresponding to the sur 
face of the tongue no stratified squamous epithe 
hum instead there was a very thin compressed 
band of fibrous connective tissue Immediately be 
neath this was a rather broad zone of cuboidal to low 
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ported cases of mixed tumor in the subbngual 
gland and 10 in the tongue 

2 A case of mixed tumor, type c>lin 
droma, of the sublingual gland is reported 
This neoplasm was present for 19 j ears Ap 
parentl> benign at first, it finall> became 
malignant, causing extensive local destruction 
and produang metastases m the lungs and 
pleura 

3 A case of slowly growing mali^ant 
mixed tumor of the tongue of several > ears’ 
duration, with metastases to the regional 
l)-mph nodes, is reported Combined surgical 
(excision) and radium therapv appears to hav e 
eradicated the process 
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Unimpaired ETamimtion of the tonffue hone\cr, 
reiealc<J a «eJI defined nised o\ if, firm jcifowisfa 
area about i centimeter in diameter at the site of 
the prcMous operation In the center was a dc 
presseii puchered scar T here was no pain or <orc 
ness in the tonRUe and the increased firmness of the 
raised area was no doubt due to the fibrosis resulting 
from the action of the radon seeds As an additional 
measure of precaution six more Rold radon seeds of 
I millicunc each were embedded conccntricall) 
about the site of the fesion Since this time there 
have been scacral severe attacU of jiam in the 
tonRUcandneck. for which deep roenlRcnrav therapv 
was Riven There has been no pain since last October 
nor an> evidence of recurrence of the neoplasm 

A \cr> interesting feature of this last ease 


tumors of the tongue resemble closel) mued 
tumors of the salivar> glands 
1 he diagnosis of mixed tumor of the tongue 
IS rhfiicult chnicall) becau'C of the rant) of 
the eondilion and bccaU'C there j> do cod 
stint clinical picture As shown on ph)sical 
examination these tumors ma\ have all the 
cliinctcristics of a slowl) growing encapsu 
ItUd benign neoplasm or maj resemble 
malignant tumors with infiltration of sur 
rounding tissue and metastases The s)mp- 
lomatologj of mixed tumor of the tongue is 
also cxtrcmclj x anable and depends upon the 
location of the tumor and its size In some 


is the fact that the mctastascs were noted 
long (3 \ ears) before the primar> lesion Since 
the whole process was of slow development, it 
must be inferred that the pnmar) lesion was 
present for perhaps at least 4 j ears and since 
malignant mixed tumors usuall) have a 
period of benign growth before malignant 


instances onlj its presence was noted b> the 
patient on the other hand, pain impairment 
of speech and deglutition and even himopt) 
sis were the complaints 
Of the cases reported abov e 7 occurred at 
the base of the tongue It is not uncommon to 
find tn this region aberrant masses of th>T0id 


degeneration, it is possible that the primar> 
tumor was present for a considerable length 
of time before its discover) 

The number of eases of mixed tumor m the 
tongue summarized is small but nevertheless 
permits analysis for comparison with the 
large senes of mixed tumors of the salivary 
glands reviewed by Ilcmecke Cases 4 to 14 
of this series veere adults, the youngest of 
w horn w as 24 and the oldest 78 > cars of age 
Four patients or 36 per cent, were in the 
third decade, 6 were females 5 were males, 
3, or 28 per cent were definitely malignant 
In Heinecke s senes (360 cases) the youngest 
patient was an infant born with parotid mixed 
tumor, the oldest was m the seventh decade 
Thirty per cent of the cases were in the third 
decade Males and females were equally 
a/Iected According to this author the exact 
incidence of malignancy in mixed tumorn is, 
difficult to determine since because of their 
complex structure a definite diagnosis of 
malignancy cannot be made from study of 
microscopic preparations alone Kuettner in 
a series of 56 submaxillary mixed tumors 
states that tS per cent »ete malignant and 
\\ ood in a senes revnew ed from the literature 
states that about ‘ aspetcent undergo ehan^ 
uhich etptess themscltes m a clmicaU, 
mahgnanTcourse ” Thus, m behataor, miaed 


tissue exhibiting immature structure or 
remnants of the thvroglossal duct 
relation if any these structures mat have 
to the ongin of mixed tumors m the tongue 
cannot be definitely stated Furthermore 
there occur in the mucosa of the buccal cavitj 
numerous small tubulo alveolar mucous and 
serous (salivary) glands The possibility of 
origin of mixed tumors from these glands 
(glandula; lingualis) which are also present in 
the tongue must be borne in mind 
The treatment of mixed tumors of the 
tongue in the cases reviewed was excision 
Subsequent histones were not available in 
most of these reports In the last case reported 
above radium therapv combined with ea 
asion of the pnmarv lesion and metastases 
has afforded until the present at least satis 
factory results The facts that malignant 
mixed tumors do not as a rule grow very 
rapidly and that they tend to produce onlv 
regional metastasis {lermit a more or less 
favorable prognosis for combined surgical and 
roentgen therapy in cases that have not pro 
grossed too far 


I Mixed tumors of the tongue and of the 
sublingual gland are very rare In a review of 
the literature the author found but 2 re 
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StniGICAl- STATISTICS 

During the past lo jears great progress has 
been made m the surgical treatment of gastro 
intestinal diseases particularly of ulcers of 
the stomach and the duodenum In place of 
posterior gastro enterostomy , the old type of 
operation for these ulcers, surgeons now use 
partial gastrectomy, a most radical operation, 
which involves the removal of a large part of 
the stomach and the ulcer bearing area This 
affords a great opportunity for Ending the 
exact location of the ulcer 
There have been many noted surgeons who 
have collected from their operations statis 
tics concerning the position of ulcers in the 
pyloric region and the first part of the duo- 
denum, but we shall mention only a few of 
these surgeons Moy mhan m his book, “ Duo 
denal Dicer,” states that in at least 95 per 
cent 0! the total number of cases the ulcer lies 
within lyi inches of the pylorus Others 
among them Mayo, Balfour, Kaberer, and 
Strauss, also have noted in their operations 
that most of the ulcers occur m the pyloric 


pylonc region The streptococcus which had 
been injected was later found to be present in 
those regions where the ulcers had formed 
Haden, m conducting a study of 12 cases of 
peptic ulcer in the attempt to establish a pos 
siblc causal relation between dental infection 
and ulcer, made cultures from foci of mfec 
tion in dental areas ami injected 45 rabbits 
intravenously At necropsy 53 per cent of 
these rabbits showed gross lesions on lesser 
curvature and first part of the duodenum 
Boldyreff, through experiments, found that 
the high acidity of the gastric juice as it flows 
from the glands is lowered to normal ranges 
aulomalicaUy by the constant regurgitant in- 
flux of duodenal juice into the stomach This 
duodenal fluid is composed of pancreatic juice, 
bile, and succus intericus Neutralization of 
gastric acidity by this regurgitating fluid is an 
important part of the digestion On this ba«is, 
Mann and Williamson, also Morton, did the 
following experiments to show the relation be 
tween the acid and the production of ulcers 


region of the stomach and in the first part of 
the duodenum 

EAPFRIUENTAL STUDIES 

During the past 501 loyears many uicdicai 
schools and hospitals have carried on expen 
mental studies to produce ulcers and to find 
the cause of this disease Rosenow showed 
that ulcer of the stomach is often assoaated 
with a streptococcus infection m the ulcerated 
area that foci of infection, such as m tonsils 
and teeth, harbor the streptococcus and pre 
dispose to ulcer, and that the streptococcus 
isolated from the ulcer and from the distant 
focus has electiv e affinity for the stomach, pro 
during hsmorthage and ulcer on intravenous 
injection He injected many dogs and rab 
bits and 91 per cent of them developed lesions 
of the stomach mostly in the lesser curva 
turc Of 16S animals injected wnth 37 strains 
of streptococci from patients with gastric ul 
ccr 6S per cent had lesions of the stomach 
particularly on the lower curvature 

Nakamura injected 28 rabbits with living 
streptococcus isolated from thetonsilsofamale 
patient with ulcer, and 23 of these rabbits de 
xtlopcd Ifrsvons, of vbe stomach, ni \be 


Expcrtmtnt 1 Thisoperation wascalleda surgical 
duodenal drainage and tbe opcralive procedure was 
as follows The pylorus was severed and the distal 
end closed the first part of the jejunum was severed 
and the proximal end dosed f' nd to end anasto 
mows was then mwdt btvweew Vht piw'urai end oi 
the severed pylorus and the distal end of the sev ered 
jejunum and the continuity el the gastro intestinal 
tract was thus restored Then, to form an outlet for 
the closed segment of gut consisting of the duode 
num and a small part of the first portion of the 
jejunum a side to side anastomosis was made be 
tween this closed portion of jejunum and the lower 
ileum about 25 centimeters proximal to the ileo 
caical valve The result of this was to substitute the 
jejunum functionally and anatomically for the duo 
denum Thus the secretion poured into the duode 
num was drained far down into the ileum and the 
gastnc contents flowed into the jejunum without 
being mixed with the duodenal contents Surgical 
duodenal drainage, shunting the alkali in the duo 
denum to the ileum and precluding the possibilitv 
of regurgitation of alkali as far as the region of the 
pylorus caused an acid alkali imbalance in the 
Stomach and the intestine into which it emptied bv 
the pracMcally complete removal of alkali from the 
region The result of this experiment was that in 
i« per cent of the cases peptic ulcers dev eloped in 
the jejunum which took the place of the duodenum, 
just distal to the suture line ^\ hen the gastric con 
tents Were expelled from the stomach into the je 
junum without being mixed with the duodewal eon 
tents the ulcers developed at the site where the 
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A,\A10,MICAL CONSIDIRAnON OI THE UI CER BEARING ARE\ 
(I ESSI R CUIUAIURI OI IlII STOMACH, PiLORUS, 
and IIRSr PART OI IHE DUODENUM) 

VOslSlINHOkS Ml> New \o«k 


I N compinng statistics on ulcers m the old 
and new textbooks we find a market! dif 
fercncc, for the percentage of cases is far 
greater m the rcccntl) published \oluracs 
Jills, howeecf, does not mean that ulcer has 
become more prexalent but it docs show the 
great strides that ha\c been made in the stud> 
of the disease 

lormerl}, the general practitioner diag 
nosed it incorrectly as indigestion, for there 
were comparatively few methods of study 
In recent years, wath the aid of the \ ray 
which has made possible the study of both the 
normal and the pathological stomach, with 
the development of surgery to make the stom 
ach and intestines available for direct study 
of the pathology of the ulcer, and with the 
findings from phy siological experiments on the 
normal and pathological stomach there have 
been radical changes in the conception of the 
production and development of ulcer We 
have discovered ulcer to be a common occur 
rence and consequently statistics now show a 
great increase m the percentage of its fre 
quency 

Ihe question then arises as to whether u1 
cers occur m selected regions of the stomach 


show that in an analysis of 1015 cases of 
gastric ulcers nearly 76 per cent were situated 
in the py lone region of the stomach near the 
leaser curvature and on its postenor surface 
Coffins, in a study of 262 cases, found the ul 
ccr in the first portion of the duodenum in ’42 
cases In Perry and Shaw s senes of 149 cases 
there were jn which the ufeer was in tie 
first part of the duodenum Welch’s figures 
show that 7S per cent of all chrome ulcers oc 
cupy the lesser curvature, the posterior wall, 
and the region about the pylorus ^fartins 
combined statistics of 2 000 cases and the 
figures given by most later pathologists differ 
from Brinton’s in placing the largest group 
Os per cent) on the les«er curvature and gl^ 
mg the posterior wall (with sS per cent) the 
position 0/ next greatest Irequencx Kuth 
meyer found 31 per cent on the small curva 
turc, 2T per cent on the postenor wall and 13 
per cent in the pyloric region Bennett states 
that fully three fourths of all chronic peptic 
ulcers occur in proximity to the pyloric canal 
hut that, if more recent ulcers be considered 
m a group, the larger number occurs in the 
stomach especially m the region of the Ic'ser 
curvature Bolton notes that ulcers of the 


and duodenum We can determine this by 
investigating the findings from four diflcrent 
sources viz (i) the necropsy findings, (2) 
the statistics of surgery , (3) the experimental 
studies, and (4) the \ ray findings 


^ECROPS\ FINDINGS 

In numerous large hospitals throughout 
the world, particularly in government and 
city hospitals, it is the custom to make ne 
cropsies on the patients who succumb there 
Follow ing are some of the statistics that have 
been compiled from the necropsies in these in 


stitutions _ , 

Brmton found that of 205 ulcers 42 per 
cent were on postenor surface and 26 8 per 
cent on lesser curvature Fenwick s statistics 


duodenum occur with remarkable constancy 
in the anterior wall of the organ and in 9 o 
per cent of these cases in the brst part of the 
duodenum The ulcers are usually found on the 
anlenor or posterior surface of the duodenal 
cap Clairmont has observ ed 73 per cent on 
the postenor wall and 60 per cent on the an 
tenor Bassler say s that after considering the 
relative numbers of cases m the four portions 
of the duodenum it can be detinitely stated 
that the nearer the pylorus the greater is the 
percentage of ulcers Practically all of those 
in the first portion extend to within inch 
of the pyloric sphincter and the deepest por 
tion of Ae ulcer is just outside the pylorus, 
where the acid chyme readily affects the m 
testinal mucosa 
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merous toward the cardiac sac, on which lhe> 
thin out and disappear The circular fibers of 
the p)loTic sphincter are not continuous iMth 
those of the duodenum The latter are sep- 
arated from the former b> a hiatus of connec- 
tive tissue, which maj m the adult be 3 
millimeters thick The circular fibers of the 
pjlotic canal ate much more numerous than 
those of thep>loricvestibulealong the greater 
curv ature Hence the increase m thickness is 
well marked at the sulcus intermedins 
The tnlernal layer fibers The internal lajer 
of oblique muscle fibers forms a tmnia on either 
side of the lesser curvature The two t'cmie 
blend wnth each other round the left side of the 
cardiac orifice, to present a horseshoe shaped 
appearance, the arms of the horseshoe l>ing 
parallel to and above the lesser curvature as 
fat as the inasura angulans The tsniie, if fol 
lowed toward the p>lonc part, are found to 
give oft fibers which bend toward the greater 
curvature at an acute angle and mingle with 
the fibers of the circular coat At the level of 
the incisura angulans the tamiie have disap 
peared, the whole of their fibers having merged 
with the circular fibers The internal layer is 
entirely litmied to the cardiac part of the 
stomach 

The combination of these different layers 
results m the formation of a muscular sac 
which has its distal or pyloric portion formed 
of a strong and powerful wall of well developed 
muscular fibers In the rest of the sac the wall 
IS thinner and the muscular development 
much less pronounced 

suBxrucos\ 

The submucosa in the storaadi consists of 
a lax connective tissue which unites the mus- 
cular coat w ith the mucosa The submucosa 
IS readilj stripped off the muscular coat but 
IS quite adherent to the mucosa, with which Us 
tissue IS continuous The vessels and nerves 
run m the bed formed by the submucosa be 
fore they break up to enter the mucosa The 
laxity of the mucosa enables it to become 
rugous when the muscular coat contracts In 
the pyloric region the muscular fibers are 
bulkier and mote separated from eadi other 
than m the cardiac portion of the stomach 
Hence the tissue of the submucosa penetrates 


farther between the fibers of the muscularis m 
the pars pylonca than m the rest of the organ 
The submucous connective tissue ev cn forms 
a barrier betw een the circular fibers of the p> - 
lone and duodenal jnuscular coats The evi- 
dence seems to indicate that, along the gastric 
pathway, m the vestibule, and in the pyloric 
canal, the submucosa is firmer in texture and 
the muscularis mucosae better developed than 
m the other parts of the stomach 

uucos\ 

The mucous membrane of the stomach con- 
sists of an epithelium of cylindrical cells, a 
basement membrane, a conum into which the 
glands extend, and double muscular mucoss 
fhe inner layer is circular and the outer is a 
longitudinal one which separates the mucous 
membrane from the submucous coat The 
tissues of the mucosa and submucosa are, how- 
ever, continuous The mucosa is thinnest in 
the region of the fundus, where it is only 5 
millimeters thick It becomes progressively 
thicker from cardia to pylorus, measuring o 5 
to I s millimeters in depth at former situation 
and 2 2 millimeters at latter The pyloric mu- 
cosa IS closely attached and relatively smooth 
Along the lesser curvature are found four 
well marked longitudinal mucosal folds, which 
extend through the zone of the isthmus, 
spreading out in fan like shape into the py 
lone canal and forming the gastric pathway, 
which IS sparsely supplied with widely sep- 
arated folds The convolutions of the greater 
curvature are, on the contrary, very numer- 
ous, freely movable, and without definite ar- 
rangement The line of demarcation between 
the mucous membrane of the gastric pathw ay 
and that of the corpus is indicated by the 
course of the oblique fibers, whidi, according 
to Bauer, act as a kind of sphincter between 
the corpus on the one side and the gastric 
"street” and pylonc canal on the other A 
further point of difference is that, dunng con- 
traction of the stomach, the longitudinal 
mucosal folds of the street are stretched and 
under tension, especially m the region of the 
isthmus, while the mucosa of the corpus be- 
comes redundant and convoluted (Fig i) 

l^gE are found in the mucous membrane 
Of the contracted stomach The tugai arc, as 
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gastric contents can impinge directlv and probabb 
with great force upon the intestinal muiou 
I xperinifiit . Vreas of gastric mucOsa were ca 
cuecl following the operation for surgical duoilenal 
drainage Healing of the denuileil areas was alwaas 
delajed but the delay was most markc*! in ireason 
the lesbcr cur\ aturc and in more than 50 per cent of 
the eases chronic peptic ulcers <le\ ctopeil there 
I xpfnmeiil j (a) 1 wcnt\ one expenments were 
done in which patches of jejunum werctransplante>l 
into the wall of the stomach at \anous points and 
observed for long periods and it was found that ul 
ccrsdei eloped in the les«ercunafureof the stomach 
(b) In 13 of these same experiments surgical duo 
denal drainage was instituted after the patches had 
been normal from feo to 4ig da\s I leers dexeloped 
in the lesser curaature near the p\lorus 
/■xpenifieHl j ^nothcr experiment was done m 
which the common bile ducts and pancreatic ducts 
were transplanted into the terminal ileum Thus the 
alkali that should ha\c flowed into the first part of 
the duodenum went into the lower part of the mtes 
tines and the first part of the duodenum had no al 
kali to neutralize the acid (hat flowed in from (be 
stomach The result was that later uUers developed 
in the duodenum just beaond the pylorus 
Results Ihese experiments show that there is a 
definite tendency toward the formation of peptic 
ulcer on the lesser curvature of the stomach \rcas 
on the greater curvature healed completely while 
areas on the les er curvature healed very slugguhiv 
and went on to chronic peptic ulceration in as high 
as 63 5 per cent of prolonged experiments l*ctmc 
ulcer of the jejunum formed follow ing surgical duo 
denal drainage in almost loop r cento/ thecasesand 
when areas of gastric mucosa were exased following 
the operation for surgical duodenal drainage heal 
ing of the denuded areas was alwavs debved and 
chronic ulcers formed 


\ K,V\ FINDINGS 


For the past 15 years there has been a 
marked advancement m the \ ray diagnosis 
of gastro intestinal diseases, particularly of 
ulcers of the stomach and duodenvm The 
roentgenologists, Schlessmger Assman, K,noT 
Groedel, and Carman, in their writings based 
on certain accepted direct and indirect signs 
by which the dngnosis of ulcers are made, 
state that most ulcers occur in the Itsser cur 
vature of the stomach and the first part of the 


duodenum , c * , 

As shown above, it can now be defimtdy 
stated that ulcers of the stomach m the great 
er percentage of eases are located on the lesser 
curvature of the stomach m the pj loins Md 
the first part of the duodenum (Fig i) 
duestion naturally apses as to whether there 



Tig I Diagram of the stomach and duodenum ho* 

mg t Tbt mocosjJ foUi ift the fundus and greitefcuiva 

turc comofuteU and redundant while m the pybnis to 
arc sifvtchrd and parallel Ji Relation of artenil blond 
supply to the stomach i ccrluc trunk left pslM 
icoronxo) J hepatic 4 ri„ht ga>tnc 5 gastfoduodena 

6 nvbt gastro-epiploic j supenor pancreatiCoduodeBai 

i spIfBih. (dotted line itebind stomach) p left 
cpipbK /o vasabrevia C Dihtnbutien and frequent 
ol ulcers in ibc stomach and duodenum represeatedby 
bbcL dots 

IS any histological and anatomical explana 
tion therefor Jt expedient first to renew 
the more important anatomical features of Uie 
stomach including its blood supply « and also 
the more important functional phenomena 

MUSCULAR STRUCTURE OF TKE STOIIACH 

Generally speaking there are three layers in 
the muscular coat ot the stomach— m outer 
longitudinal a middle circular and an inner 
set of libers 

The longitudinal jibers The longitudmaf 
fibers are continuous with those of the cesoph 
agus and are massed along the ItSser and 
greater curx atures Those which pass ov er the 
greater curvature become thm and spread over 
Hie fundus In the region of the gastric tube 
and the pyloric part the longitudinal fibers of 
the greater curvature are well developed In 
the region of the p> lone canal the longitudinal 
fibers form a complete coat rather thicker 
along the greater than along the leaser cutva 
ture The greater part of the longitudinal 
fibers passes into the arcular coat of the py 
lone canal to terminate among its fibers, some 
reaching the submucosa 

The circular fibers The circular fibers are 
most thickly massed in the py lone part and m 
the gastric tube They become much less nu 
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merous toward the cardiac sac, on which tbe> 
thin out and disappear The circular fibers of 
the pylonc sphincter are not continuous with 
those of the duodenum The latter are sep- 
arated from the former b> a hiatus of connec 
ti\c tissue, which ma> in the adult be 3 
millimeters thick The circular fibers of the 
p>lonc canal are much more numerous than 
those of the pj lone \ estibule along the greater 
cunature Hence the increase in thickness ii» 
well marked at the sulcus intermedius 
The internal la)er fibers The internal layer 
of oblique muscle fibers forms a txnia on either 
side of the lesser cunature The tno t'eniae 
blend with each other round the left side of the 
cardiac orifice, to present a horseshoe shaped 
appearance, the arms of the horseshoe lying 
parallel to and abo\e the lesser curvature as 
far as the masura angularis The teem®, if fol- 
loued toward the pylonc part, are found to 
give of! fibers nhich bend toward the greater 
curtature at an acute angle and mingle with 
the fibers, of the arcular coat At the level of 
the masura angulans the tsm® have disap- 
peared, the whole of their fibers having merged 
with the circular fibers The internal layer is 
entirely limited to the cardiac part of the 
stomach 

The combination of these different layers 
results in the formation of a muscular sac 
which has its distal or pyloric portion formed 
of a strong and powerful wall of well developed 
muscular fibers In the rest of the sac the wall 
IS thinner and the muscular development 
much less pronounced 

SUBMUCOSA 

The submucosa m the stomach consists of 
a lat connective tissue which unites the mus 
cular coat with the mucosa The submucosa 
is readily stripped off the muscular coat but 
IS quite adherent to the mucosa, with which its 
tissue lb continuous The vessels and nerves 
run m the bed formed by the submucosa be 
fore they break up to enter the mucosa The 
laxity of the mucosa enables it to become 
rugous when the muscular coat contracts In 
the pyloric region the muscular fibers are 
bulkier and more separated from each other 
than m the cardiac portion of the stomadi 
Hence the tissue of the submucosa penetrates 


farther between the fibers of the muscularis in 
the pars pylorica than m the rest of the organ 
The submucous connective tissue even forms 
3 barrier betw een the circular fibers of the pj - 
lone and duodenal jnuscular coats The evi 
dence seems to indicate that, along the gastric 
pathway, m the vestibule, and in the pylonc 
canal, the submucosa is firmer m texture and 
the muscularis mucos® better developed than 
in the other parts of the stomach 

MUCOSA 

The mucous membrane of the stomach con 
sists of an epithelium of cylindrical cells, a 
basement membrane, a cotium into which the 
glands extend, and double muscular mucos® 
fhe inner layer is arcular and the outer is a 
longitudmal one which separates the mucous 
membrane from the submucous coat The 
tissues of the mucosa and submucosa ate, how- 
ever, continuous The mucosa is thinnest m 
the region of the fundus, where it is only s 
millimeters thick It becomes progressively 
thicker from cardia to pylorus measuring o 5 
to I 5 milbmeters in depth at former situation 
and 2 2 millimeters at latter The pyloric mu 
cosa is closely attached and relativ ely smooth 
Along the lesser curvature are found four 
well marked longitudmal mucosal folds, which 
extend through the zone of the isthmus, 
spreading out m fan like shape into the py- 
loric canal and forming the gastric pathway, 
which IS sparsely supplied with widely sep- 
arated folds The convolutions of the greater 
curvature are, on the contrary, very numer- 
ous, freely movable, and without definite ar 
rangement The line of demarcation between 
the mucous membrane of the gastric pathway 
and that of the corpus is indicated by the 
course of the oblique fibers, which, according 
to Bauer, act as a kind of sphincter between 
the corpus on the one side and the gastric 
‘ street” and pylonc canal on the other A 
further point of difference is that, during con 
traction of the stomach, the longitudmal 
murosal folds of the street are stretched and 
under tension, especially m the region of the 
isthmus, while the mucosa of the corpus be- 
ajmesredundant and convoluted (Fif^ i) 
Rug® are found in the mucous rnembrane 
01 the contracted stomach The rug® are, as 
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tncrous toward the cardiac sac, on which they 
thin out and disappear The circular fibers of 
the pvloric sphincter are not continuous with 
those of the duodenum The latter are sep- 
arated from the former by a hiatus of connec- 
tne tissue, which may m the adult be 3 
millimeters thick The circular fibers of the 
pjloric canal are much more numerous than 
those of thep>loric\estibule along the greater 
cur\ature Hence the increase m thickness is 
well marked at the sulcus intermedius 
The internal layr fibers The internal lajer 
of oblique muscle fibers forms a tienia on either 
side of the lesser curvature The two lam® 
blend with each other round the left side of the 
cardiac orifice, to present a horseshoe shaped 
appearance, the arms of the horseshoe l>ing 
parallel to and above the lesser curvature as 
far as the incisura angulans The isni®, if fol 
lowed toward the pyloric part, are found to 
give ofl fibers which bend toward the greater 
curvature at an acute angle and mingle with 
the fibers of the circular coat At the level of 
the incisuia angulans the 1-001® have disap 
peared, the w hole of their fibers havnng merged 
with the circular fibers The internal layer is 
entirely limited to the cardiac part of the 
stomach 

The combination of these different layers 
results m the formation of a muscular sac 
which has its distal or pyloric portion formed 
of a strong and pow erful wall of w ell developed 
muscular fibers In the rest of the sac the wall 
IS thinner and the muscular development 
much less pronounced 

SUBMUCOSA 

The submucosa m the stomach consists of 
a lar connective tissue which unites the mus- 
cular coal with the mucosa The submucosa 
IS readily stripped off the muscular coat but 
IS quite adherent to the mucosa, walh whidi its 
tissue IS continuous The vessels and nerves 
run in the bed formed by the submucosa be 
fore they break up to enter the mucosa The 
laxity of the mucosa enables it to become 
rugous when the muscular coat contracts In 
the pyloric region the muscular fibers are 
bulkier and more separated from each other 
than m the cardiac portion of the stomach 
Hcncc the tissue of the submucosa penetrates 


farther between the fibers of the musculans in 
the pars pylonca than in the rest of the organ 
The submuams connective tissue cv en forms 
a barrier between the circular fibers of the py- 
loric and duodenal jnuscular coats The evi- 
dence seems to indicate that, along the gastric 
pathway, m the vestibule, and m the pyloric 
canal, the submucosa is firmer m texture and 
the musculans mucosx better developed than 
in the other parts of the stomach 

MUCOSA 

The mucous membrane of the stomach con- 
sists of an epithelium of cylindrical cells, a 
basement membrane, a cormm into which the 
glands extend, and double muscular mucos® 
The inner layer is circular and the outer is a 
longitudinal one which separates the mucous 
membrane from the submucous coat The 
tissues of the mucosa and submucosa are, how - 
ever, continuous The mucosa is thinnest m 
the region of the fundus, where it is only 5 
millimeters thick It becomes progressively 
thicket from cardia to pylorus, measuring o 5 
to t 5 millimeters in depth at former situation 
and j 2 millimeters at latter The pyloric mu- 
cosa is closely attached and relatively smooth 
Along the lesser curvature are found four 
well marked longitudinal mucosal folds, which 
extend through the zone of the isthmus, 
spreading out m fan like shape into the py- 
loric canal and forming the gastric pathway, 
which IS sparsely supplied with widely sep- 
arated folds The convolutions of the greater 
curvature are, on the contrary, very numer- 
ous, freely movable, and without definite ar 
rangement The line of demarcation between 
the mucous membrane of the gastric pathway 
and that of the corpus is indicated by the 
course of the oblique fibers, which, according 
to Dauer, act as a kind of sphincter between 
the corpus on the one side and the gastric 
‘ street” and pyloric canal on the other A 
further point of difference is that, during con 
traction of the stomach, the longitudinal 
mucosal folds of the street are stretched and 
under tension especially m the region of the 
isthmus, while the mucosa of the corpus be- 
comes redundant and convoluted (Fig i) 

Rug® are found m the mucous membrane 
of the contracted stomach The rug® arc, as 
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a rule, stellate in tlic cardiac portion and par- 
allel Hith the long axis m the pjloric pari 
Tlic upper portion of the stomach i!> nchl> 
supplied with mucosal folds, which m case of 
erosion o\crfold and ovcrjic the affected part 
with the result that rapid repair ensues But 
should anj lesion or erosion occur m a portion 
sparscU supplied, as is the gastric pathwaj, 
there Is no protection and there is active tran 
sit of food and infectious material over that 
area Under such circumstances healing be- 
comes espcciall} difTicult and ultimatvl) an 
ulcer will develop 


Gt-VSDS 

1 he mucous membrane of the stomach con 
tains two distinct varieties of glands These 
varieties differ chieff> in that one exhibits 
onl> a single tj-pe of cell m the lining of the 
ba'‘emcnt membrane, while in the other two 
distinct tj pes of cells are present On account 
of their distribution in the stomach these are 
generally known as p>loric and fundal glands 
Pjloric glands art deeper and Jargtrandare 
lined entircl> b> cells of the chief or central 
t>pe which secrete pepsinogen or the pro 
ferment of rennm Each of the<e cells consists 
of two or three short waw tubules opening 
into a common duct The tubes arc lined 
with finely granular cubical cells, while the 
ducts hav e more or less columnar cells Acid 
forming or ovvntic cells are absent 

Fundic glands are by far the mo<t numer 
ous They occur throughout the whole body 
of the stomach with the exception of the car 
diac and pyloric regions They consist ol 
tubes lined with two types of secreting cells 
Projecting from the basement membrane to 
ward the lumen of the duct there is a con 
tinuous lining of granular polyhedral cells 
known as central cells Between these cells 
and the basement membrane are large oval 
cells, opaque and granular m appearance 
known as parietal or oxvntic cells It is gen 
eralh believed that these secrete the hydro 
chloric acid of the gastric juice presumablv 
the central cells of all the glands <=wclc pep- 
istive ferments 
enslev and Harvey, the aad 
cells do not produce actual 
but secrete an alkaline fore 


sm and other digt 
According to B 
forming parietal ■ 
hydrochloric aad 


runner of it which is changed by reactionout 
side the cells 

Beginning at the cardio-irsophagcal junc 
tion there is a special form of gland, known as 
the cardiac type, and it has no pepsin secret 
tng function In that 2one tbeoiynticoraad 
cells arc few in number and of medium size 
but about 2 centimeters from the ONjphagea] 
onficc on the lesser curvature the cells in 
crease in number and are located mainly in 
the fundal portion of the glands The cells 
become fairly numerous toward the cardio 
pylonc junction, thev also increase somewhat 
in size and become more numerous m the 
necks of the glands At the cardiopylonc 
junction there is a fairlv sharp reduction in 
the number of oxy ntic cells and only a few 
scattered acid forming cells are «een beyond 
the junction The jvosition of the junction is 
6007 per cent of the distance from the car 
diac orifice 

Beginning at the urdio oesophageal jure 
tion the dorsal or greater curvature shows the 
cardiac glands numerous and the oxyntic cells 
fen in number Farther on, the acid forming 
cells arc at first few and scattered Thev are 
located mamlv in the necks of the glands 
From this region to the junction there are al 
tcrnating decreases and increases in the num 
ber of acid forming cells and a sudden cessa 
tion al the junction The junction is 8j 5? 
cent of the distance from the cardiac ontice 

VRTERIVL StTPLt 

Curluc irunl. 

I I^ft i^stnc (coronan) 

II Hepatic 

R4,lit gaslnc 
Gastroduodenal 

Right gastro-epiploa 
Superior pancreain. iduodenal 
III <:plen«: 

Left gastro epiploii. 

The arterial suppfv of the stomach comes 
from the emhae trunk 1 his short mde ves el 
lies behind the omental bursa and runs for 
ward for 12 millimeters between the condate 
lobe of the In er abov e and the upper border 
of the pancreas and the «plenic 'Cin below It 
terminates bv dividing into fi) the left gas 
tncarlerv (z) the hepitic arterv and (3) the 
splenic artery (Fig i) 
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The left gastric arterj (coronar>) runs up 
^vard and to the left behind the omental bursa 
and, passing forward m the left gastric pan- 
creatic fold reaches the lesser curvature ad- 
jacent to the cardia The artery then runs 
along the lesser curvature, close to the stom- 
ach wall, and anastomoses with the right gas- 
tric (pjlonc) branch of the hepatic arterj It 
gues oH branches to the lower guUet and to 
both surfaces of the stomach Many of these 
pierce the arcular musculature of the gastric 
pathwa> and form a plexus in the subraucosa 
The hepatic arterj runs along the upper 
border of the head of the pancreas between 
the lasers of the right gastropancreatic fold of 
the peritoneum to reach the first part of the 
duodenum From there the arter> passes up 
ward between the lajers of the hepatoduo 
dcnal ligament to reach the liver The arte 
rial branches to the stomach are the right 
gastric and the gastroduodenal vessels 
The light gaslnc aTter> arises from the 
hepatic trunk in the gastrohepatic ligament 
above the pjlorus to which it passes first, 
then, turning to the left, supplies both sides 
of the py lone part of the stomach and anasto 
moses with the left gastric arter> m the re- 
gion of the incisura angulans Like the left 
gastric vessel it is closcl> applied to the 
stomach wall 

The gastroduodenal arter> descends behind 
the first part of the duodenum, on the under 
aspect of w hich it div ides into the right gastro 
epiploic and the superior pancreaticoduodenal 
V cssels 

The right gastro epiploic artery passes to 
the left behind the fir&t part of the duodenum 
and above the head of the pancreas to reach 
the gastrocolic ligament (part of the great 
omentuml between the layers of which rt runs 
parallel to, but some distance from the greater 
curvature, to supply the pylonc canal and 
vestibule with braniAes It anastomoses with 
the left gastro epiploic vessel near the junc- 
tion of the gastric tube with the pjlonc 
vestibule 

The splenic artery, which is large and tor 
tuous, passes to the left behind the omental 
bursa along the upper spleen running be 
twten the lavers of the Iienorenal ligaments, 
and Its branches to the stomach pass onward 
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between the layers of the gastrosplenic liga- 
ment These are the vasa brevna, which sup- 
ply the fundus proper and adjacent parts of 
the cardiac sac and the left gastro epiploic, 
which gives oft branches to the gastric tube 
and adjacent parts of the cardiac sac 

There are two arterial circles, which form 
along the lesser and greater curvature of the 
stomach The smaller circle, along the lesser 
curvature, is formed by the right gastric, a 
branch of the hepatic artery, and the left gas 
tnc, a branch of the cceliac trunk, which 
anastomose in the region of the incisura an 
gularis The larger circle, along the greater 
cunature, is formed by the right gastro 
epiploic, a branch of the gastroduodenal 
artery , and the left gastro epiploic, a branch 
of the splenic artery, which anastomose near 
the junction of the gastric tube, with the py 
lone vestibule The branches of the arteries 
mentioned leave the greater curvature and 
quickly penetrate the stomach wall in the 
fundus region, where they ramify 

There are three important points to be not 
ed in considenng the arterial blood supply of 
the stomach 

1 The upper part of the stomach (fundus) 
receives its blood supply from three different 
brandies— namely, the left gastric, the left 
gastro epiploic, and the vasa brevia— whereas 
the lower part (pylorus) is supplied by two 
branches only— the right gastric and the right 
gastro epiploic 

2 The fundus receives its blood supply 
from the mam source through two different 
channels and, m case of a disturbance m one, 
the deficiency can be supplied by the other 
The pylorus, however, receives its blood sup 
ply from the same source but through only 
one channel (the hepatic), and consequently 
there is no other possible route by w-hich the 
reserve blood supply may be tapped m case of 
an emergency 

The fundus, through the left gastric artery 
receives a direct blood supply from the mam 
Murce, which is the cccliac trunk and there 
fore the amount of blood supplied to thi» re 
gion IS greater The blood which supplies the 
other regions of the fundus, through the left 
gastnc epiploic and the vasa brevia, must first 
pass the splenic before reaching these parts 
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and the distance to be transNcrscd from the on ligation in the regions of the left gastro- 
mam source IS therefore greater The pylorus, epiploic arteries, there ^vas no recognizable 
on the other hand, receives its blood supply influence on the fundic mucos®, because thej 
through the right gastric and the nght gas anastomosed vvith other sources, whereas liga 
trie epiploic Before reaching these arteries, tions in the right gastric or nght gastro 
the blood must pass the hepatic artery and epiploic or in both vessels led to localized 
branches of the gastroduodenal arteries, the nutritional disturbances 
distance, therefore, being greater and the 

blood flow per volume much less in this duodevuii 

r^fi'on As prevnously mentioned, most ulcers are 

Ihc arteries of the submucosa, m the py- located in the first portion of the duodenum 
lone region of the lower lesser curvature of (Fig i), the place of predilection for ulcers 
the stomach, are practically terminal vessels in the duodenum being, as m the ca«e of tie 
and are relatively sparsely distributed, giving stomach, close to or upon the lesser curvature 
a limited blood supply to this area They are The explanation of such a phenomenon can 
tortuous, anastomose infrequently , and are probably be found m the anatormcal and his 
subject to powerful and repeated forcible con tological features of the duodenum The first 
stnctions by numerous interlacing, inlncate, portion of the duodenum (bulbus duodem), 
and frequently contracting musde bundles from a structural point of 'aew, stands out as 
These constrictions tend to interfere with the an unique organ, and, histologically, stands 
circulation and, moreover, the terminal ves- between the stomach and the small intestine 
sels are subject to the same tendency to cir and possesses some of the characteristics of 
culatory interference by reason of easy block- both 

mg as are the terminal vessels m the brain or The muscular structure of the duodenum 
kidney and are especially liable to harbor the is somewhat similar to that of the stomach 
foci of anxmia The muscular coat of the duodenum consists 

In his recent study of the anatomical ar of two layers the esternal layer, made up of 
rangement of the arteries of the stomach, longitudinal muscles and the internal layer 
Berlet has proved that the arteries in this of arcular muscles The longitudinal muscu 
region are predisposed to circulatory disturb- lar coat completely envelops the duodenum 
ances and are deficient m their ability toestab and shows marked irregulanties m thickness 
bsh an adequate collateral circulation m its different portions Its greatest develop 

The arteries of the fundal wall are not ter ment and thickness is along the border of the 
minal, as m the pyloric region, and are less lesser curvature of the stomach, in contrast 
tortuous than the arteries there but, on the to other regions of the duodenum, where the 
contrary , anastomose more freely and on ac- muscle bundles are so thin that the circular 
count of the scaraty of interlacing muscle fibers can be seen through them The lonp 
bundles around the arteries, are less subject tudmal muscle fibers form a band, along the 
to constrictions and blocking The muscular lesser curvature border of the duodenum, 
wall of the fundus, which is much thinner which vanes m width from i to 2'4 centi 
than that of the pylorus, serves as a reservoir meters These fibers penetrate the 
for the food, rather than taking an important sphincter and intertwine with terminal fibers 
part m the mechanical action of the stomach of the longitudinal muscles of the stomach at 
Consequently , there is less muscular pressure the sphinctenc ring except on the greater cur 
on the arteries which supply the fundus than vature side of the duodenum Some also enter 
on the pyloric arteries and less danger of in- into the duodenohepatic ligament which is 
terference wnth the arculation of the former attached at the upper border of the duodenum 
than of the latter and forms the only suspension mechanism oi 

A number of experiments were undertaken the duodenal bulb 

♦ that there is a difference m the blood The arcular muscle fibers originate in the 

Spply to the pylonc and fundic regions and, lesser curvature border of the duodenum and 
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run in some'^hat arc like fashion to the longi 
tudmal fibers These arcular fibers start on 
a plane internal to that of the pyloric sphinc- 
ter According to Ochsner, the circular mus- 
cular coat has sphinctenc bands of \arying 
mdths and at varying sites m the organ 
Their most common po'^ition is 3 to 10 centi 
meters distal to the common bile duct 
The mucosa of the duodenum is thrown 
into large transverse raised folds, the \alvulx 
connivcntes of the intestinal tract These are 
not present in the first portion of the duo 
denum, where the mucosa is smooth, but begin 
about the junction of the first and second 
portions as small folds, increasing in size until 
approximately the full size and height of these 
folds is seen in the upper part of the small 
intestine (jejunum) The submucosa is similar 
to the submucosa of the stomach and needs 
no comment 

There are certain glands peculiar to the 
duodenum, known as Brunner s glands They 
are most numerous in the first part of the 
organ and in the second part as far as the com- 
mon bile duct Beyond this point they de 
crease m number and finally cease at or about 
the duodenojejunal junction Their final dis- 
tal limit forms, therefore, a very useful indi 
cation of the termination of the duodenum 
The artenal supply of the duodenum comes 
partly from the ccehac axis vessel via the 
superior pancreaticoduodenal branch of the 
gastroduodenal artery which itseU anscs from 
the hepatic trunk and partly from the supe 
nor mesenteric artery through the inferior 
pancreaticoduodenal branch These two ves- 
sels form a loop around the head of the pan 
creas Milkie believes that the first part of 
the duodenum does not get its blood supply 
direct from the mam trunk of the supenor 
pancreaticoduodenal v essel but through a 
branch which arises from the proximal part 
of the gastroduodenal artery This brandi 
was called by Wilkie the supraduodenal ves 
sel and it presents no anastomosis with neigh 
boring arteries The little communication it 
might have wath the pyloric or duodenal 
branch of the right gastro epiploic artery is 
never very free Mayo has drawn attention 
to the anemic spot which often appears on 
the ventral wall of the first part of the duo 


denum if the gut be stretched by traction on 
the pylorus It is therefore dearly seen that, 
as W'llkie believ es, the blood supply to the first 
portion of the duodenum is easily disturbed 

MECIIAMCAL ACTIVITV OF THE STOiLVCH 
The human stomach is divided into two 
parts, namely, the pylorus and the fundus 
The muscular pyloric part is burdened with 
the food, mixes it thoroughly with the acid 
gaslnc juice, and breaks it down by muscular 
action It bears the brunt of the trauma ad 
ministered to the gastric mucosa when the 
stomach IS emptied by mechanical contrac- 
tion The stomach impels digested material 
most directly along the lesser curvature to 
expel It through the pylorus, therefore the 
lines of force exerted by the contracting mus- 
culature always tend to converge along the 
lesser curvature The musdes m tbs part of 
the stomach arc always active and as a result 
they are bulkier and heavier than in the fun- 
dus Peristalsis, which usually starts m the 
middle of the stomach, is most active in this 
region and the blood vessels in the pylorus 
arc constantly subject to a arculatory dis 
turbance due to the muscular contractions 

The fundus, on the other hand, is less mus 
cular than the pylorus, has very little me- 
chanical activity , and acts merely as a reser- 
voir to contain the food The acid secretion 
is supplied by the oxyntic glands which are 
most numerous in thia region 

The food, after it is digested, is expelled by 
the muscular activity of the pylorus through 
the duodenum into the jejunum It impinges 
with full force upon the mucosa of the first 
part of the duodenum causing great tension 
there, which gradually passes into the other 
parts of the duodenum W'lth each expulsion 
of food from the pylorus, a certain amount 
of acid passes through the sphincter into the 
duodenum, thus affecting the mucosa of the 
first part, which is constantly imbedded m 
the alkaline secretion 

SUmuRY 

There are undoubtedly sufflaent anatomi 
cal masons to explain the existence of ulcers 
in the area wbch comprises the lesser curva- 
ture of the stomach, the py lorus, and the first 
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part of the duodenum I shall gi\ e a summarj 
of the peculiarities of this area, as it comparcb 
^\lth other parts of the stomach and duo 
denum 

1 The pjloric wall is firm, strong, and well 
de\ eloped, and is composed of thick longitu- 
dinal and circular muscles while m the fundus 
the walls are thinner The internal lajcr of 
oblique fibers is limited entirely to the cardiac 
part of the stomach 

2 The submucosa is firmer in texture, 
bulkier, and better dc\clopcd in the pxlonc 
region than in other parts of the stomach 
It IS adherent to the mucosa in this region 
but IS more lax in the fundus, where it enables 
the mucosa to become more conaoluted when 
the mu'Cular coat contracts 


j The mucosa in the pjlonc region is 
clo'clj attached, smooth and thick while in 
the fundus it is thin The pvlorus is sparscl> 
supplied with folds and the conaofutions are 
numerous, freel> moaablc and without dcli 
nite arrangement The longitudinal mucosal 
folds in the lesser cursaturc are stretched and 
under tension, wlule in the fundus the> be 
come redundant and conaoluted 

4 Ruga; are found in the mucous mem- 
brane of the contracted stomach The rug's 
are, as a rule, stellate in the cardiac portion 
and parallel to the long axis in the pxioric 
part 

3 The p^ lorub is pro^^ded w ith the pj tone 
glands onl) while the fundus possesses ox^ti- 
tic cells which secrete acid The central cells 


which form the pepsin and other digcstixc 
ferments, aho are m the fundus The acid 
forming cells extend for approximatelj 6o ^ 
per cent of the distance from the cardia to 
the pjlorus, along the lesser cunature, and 
S3 per cent oi the distance between the on 
fices along the greater cur> aturc 

6 (a) The fundus recen es its blood suppl> 
from the mam source through three different 
branches, while the p\ lores is supplied from 
the same source through two branches onl> 
(b) The fundus is supplied wath blood direct 
from the mam source and one primao branch, 
hence the amount of blood per xolume is 
greater there than in the 
Supplied onlj bj primarj and se«.iidai> 
branches, the distance which thej traxeise 


being longer, and the amount of blood per 
xolume much less (c) The artenes in tbe pi 
lores are practicall} terminaHes-el tparveh 
distributed and tortuous Thej ana-tomo^ 
infrequent!} and are subject to powerful con 
stnctions b} numerous interlaang frequentli 
contracting muscle bundles The artenes m 
the fundus are not terminal, are less tortuous 
anastomose more frccl} , and, on account of 
the scarcity of interlaang mu-eJe bundles are 
less subject to constnctions 

7 The mu'cles of the p\ lores are bulk\ 
and heaxw for it bears the burden of the 
food mtxes it wnih the acid gastnc juice, and 
breaks it down b\ muscular action The fun 
dus serxes merelx as a reserxoir to contain 
the food and does not take an important part 
in the mechanical actmt} of the stomach, 
hence its muscles are much thinner than tho'C 
of the pxlorus 

S Ihe mu«cJes are thicker and bulkiei'W 
the tirst part of the duodenum than in am 
other part, and the sphinctenc rings and nrn 
co^l folds which are lacking elsewhere, are 
located in this region Glands known as 
Brunners glands are most numerous in this 
part of the duodenum 

p The ttfst part of the duodenum is under 
a greater tension than the remainder of it 
because of the force exerted b\ the food which 
Is expelled from the pxlorus The 
this region which is constantix imbedded 
in the alkaline secretion is frequenll} d-m 
aged bx the mixed acid food which is expelled 
from the stomach 
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I N 1924, ^\hen I presented mj first paper' 
on pen arterials>mpathectomj before the 
Clinical Congress of the American College 
of Surgeons, it seemed that a new era had 
damned \\ith regard to the relief of those cir 
culatorj disorders of the extremities that tend 
to e\ entuate in gangrene Lerichc, sponsor of 
the procedure, had gi\cn glowing reports of 
his successes and other foreign surgeons had 
had their triumphs, so that it did not surprise 
me when certain of mj operative tnaU gave 
the much sought relief The report referred to 
comprised 9 cases and contained a detailed 
description of the operation together mih 
appropriate drawings 

I mention this httcr because certain of the 
surgeons who undertook to do the operation 
had little or no satisfaction with it and as a 
result the procedure in this countr> has found 
scant favor It ma> be that too much has 
been expected, but one cannot help but 
wonder whether the details of the operation 
hav e been followed out faithfullj and efficient 
1 > Blood vessel surgery, to be successful re 
quires a modicum at least of special training 
and the removal of the adventitial coat of a 
major artcrj that is pulsating cannot be re- 
garded as but another operation in the long 
list of a busy general surgeon’s morning work 
Then, too, the question naturallj anses as 
to the character of case in w hich the operation 
has been done For unless one has some special 
knowledge of vascular conditions that affect 
locomotion he is more prone to suggest 
sympathcctomj m a given case than is the 
surgeon who has such knowledge Patients 
quite naturallv do not relish the idea of losmg 
their limbs and, as has often been remarked 
amputation is but a confession of failure Even 
so It is better surgery to remove a member 
when trub indicated than to attempt a i^n- 
stcuctive operation which, b> ever> rule we 


have to guide us, is doomed to failure 
Furthermore, it throws no slight on a proce 
dure that under favorable circumstances ^till 
seems to hav e much to commend it 

M> own senes of cases m which svm. 
pathectomv has been done has now groTra 
from 9 to 2b It could have been much larger, 
but from the beginning I laid down certain 
indications for the operation and in «o far 
ns was pjossible adhered to them religiouJ) 
Dead tissue cannot be restored to life and 
morphine addicts practical!) never get relief 
from this operation or an) other save amputa 
lion Indeed, the most senous contra mdica 
tion of all is the morphine habit and unless I 
can get m\ patients cured of it I absolutel) 
refuse to do a s)mpatbectom) on them Cer 
tarn of my earl) non successes were directlv 
attributable to a failure to recognize clearlj 
the importance of opium as a contra mdica 
tion 

In one regard, howev er, I have changed tav 
mind completel) I forroerl) laid much stress 
on the state of the arterial circulation It is m 
importance, naturall) andgenerallv speaking, 
the better the arterial suppl) the better the 
chances of success Certain!) , the patient who 
still has pulsation m the popliteal arter) would 
seem to be better off than the one who has not 
So, too, the presence of pulsation in the femoral 
arterj is more heartening than i» absence of it 
But I no longer regard as hopeless tho e 
patients whose entire arterial s) stem — femord, 
popliteal and on down — laabsolutel) blocked 
Interesting too, is the wa) this change of 
opinion came about b pon sev eral occasions i 
did an exploration just to be absolutel) 
that the femoral arterj was blocked and m 
each instance when the pre-operativ c diagno is 
proved to be correct nothing further was done 
— except in I case In that case for some mex 
plicable reason I did the regular sjmpathec 
tom) an) how — and w as rew arded w ith tempo 
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rarj , if not permanent, relief of pain and im- 
pro\eraent in the general condition of the leg 
So much impro\ ement'was gamed that I ha%e 
since earned out the operation in e\ erj detail 
uponseveral similar patients and oneof them is 
all but the most brilliant success in the series 
Nor do I hold with those i\ho consider the 
operation applicable to Rajnaud's disease 
onI> Perhaps the most successful case I ba\e 
had was that of a man 6S years old who had a 
generalized arteriosclerosis and whose femoral 
artery was typical of that disease And m 3 
other highly satisfactory cases the patients had 
and still hav e the most typical thrombo angiitis 
one could wish to see, including superficial 
migrating phlebitis Each case must be con 
sidered as an entity and the decision to operate 
or not to operate had best depend solely on the 
physical findings, quite regardless of the 
clinical or pathological diagnosis It has been 
my feeling throughout the years that all 
\ascular diseases that affect the \essels of the 
extremities are so closely related as to be really 
indistinguishable except m their early stages 
However they may begin and however differ 
ent their incipient signs and symptoms are, 
they all tend to obstruction of mam blood 
channels by obliterative processes of one form 
or another, they all have pain they all tend 
to ulceration, they all point toward ultimate 
gangrene, and they reach the end unless a 
collateral arculation adequate to nourish the 
tissues IS established 

I lay great stress on the blood pressure and 
have made two contributions on the subject ‘ 
For some unknown reason a low pressure — 
oftentimes a very low pressure — is an almost 
constant finding m those who have serious dis 
turbance of their peripheral vascular system 
And the lower the pressure the worse the 
prognosis It is a simple matter of mechanics' 
and IS not difficult to understand If one has 
not a pressure of some force back of his blood 
stream, it is idle to hope for the development 
of those aremtous routes of blood Qow that 
go under the generalized term of collateral 
circulation Rarely does a real hypertension 
patient have a gangrene or even a threatened 


11 Blood tvcuura Dodinfi la arcol 
, amtmjviei J Am M Aa$. loaa, Ixzviii, 
^Dcaoco of bl^d « la oronUlory dimaam o( ^ v 

SogUi U J ,,,, ^ 


gangrene Such patients may have a gangrene 
after a cardiac break, and I have seen several 
such, but it is usually after a break But if 
compensation can be restored without too 
great delay, and maintained, gangrene will be 
averted Hit cannot, gangrene will supervene 
In other words, any arculatory derangement 
of the extremities in the presence of a low 
blood pressure is most dangerous This can- 
not be emphasized too much 

But this blood pressure feature is of particu 
lar importance to me because I look upon 
penartcnal sympathectomy more in the light 
of a “tidmg-over affair ” It is true that the 
procedure was conceived with the idea of re 
leasing artenes that have been spasmodically 
closed — the Raynaud type — and that may or 
may not be correct, depending on one’s 
anatomical viewpoint But, m practically all 
the cases I see, the arteries ate dosed not by 
spastic contractions of the blood vessel wall 
but by an obliterative process of one kind or 
another, most usually thrombus formation 
And nothing can dear them So that all I 
hope to do by a sympatbectomy is to relieve 
pain— by breaking the sympathetic nerve 
chain— to dilate any vessels that can be 
dilated thus, and to secure a bit better blood 
flow m this way to the parts that need it If 
that can be accomplished— if the patient can 
be tided over his acute stress— it gives one a 
chance to develop his collateral blood chan 
nels, provided he has a blood pressure 
suffiaently high to do it, or provided his low 
pressure can be raised a bit, as is occasionally 
possible 

A follow up of the 9 cases reported m 1935 
reveals the fact that one of the successes 
turned out later to be a failure m that the 
patient returned with ulcerations that could 
not be healed and pam that could not be con- 
trolled Amputation followed To counter- 
balance this though, 2 cases, the one that was 
considered as being only improv ed and the one 
that was regarded as doubtful, have turned 
out quite successfully m that both patients 
have had little or no trouble and are able to 
attend to their usual duties Analysis of these 
9 caMs, then, shows 4 failures and 5 (55 $ per 
«nt) successes There was i death among the 
failures This occurred 2 days after the 
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T\DLL I — \N \L\Sl'; OF I STIRF SI RIFS 
Operation^ C» 

1 ndarlcriUs obliterans 
Thrombo-anculis obliterans 
Ka\nau,i $ ji ca«c 
\rtenosclcrosis 

1 rj thromchlgia (arternsclerosis) 

Total operations on ’s patients 
Deaths 

Hcmipbjia 2 «li>s after second «)mpathettom> 
burjtical infection 
Cardiorenal after amputation 
Total deaths 


sidcrs that m certain cases the operation teas 
purely experimental and failure was almost a 
ibregonc conclusion, « Ju/e m practicallj all of 
them It was late in the course of their di ease 
processes, much \ aluable time had been lost, 
and sj mpathcctomj w as done as a last re^rt 


J ailiirfs 

Succcs es (3i per cent) 


patient's second sjTnpathcctom> and was oc 
casionctl bj a hemiplegia — an occurrence, b> 
the wa> that is not so infrequent in tbrorobo 
angiitis obliterans I had one patient whodied 
of it on the e\ c of his scheduled operation 
Stud\ of the :o additional cases shows that 
13 oper itions resulted in failure and 2 of these 
patients died One died ns a result of an 
accidental surgical infection, while the other 
died following the amputation that was done 
when s\ mpathectom\ failed to help matters 
There tiere 6 successes or 31 3 per cent — a 
ser> respectable percentage,’ when one con 


A complete analysis of the entue senes is 
shown in Table I 

In Mew of the fact that the operation is not 
espcaaH> dangerous, that it can be done under 
local anxsthesia as well as under general 
anxsthcsia, that hospitalization of hardlj 
more than t week is required, that there is 
little or no discomfort following it, that it is 
uauall) well borne even bj patients over 60 
\cars of age, and that m certain cases the 
result IS actuall) brilliant, it would seem fair 
to conclude that m selected case# of arculator> 
disorder# of the extremities pen arterial sjm 
pathectomj reall> has much to offer 
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THE SEDIMENTATION TEST IN PREGNANCY AND IN THE 
PUERPERIUM 

A Study of Fivt IIusdeed Forty Patievts 

V BROOKE BLY\D M D F \ C S LEOPOLD GOLDSTErV M D akd YRTIIUR FIRST D , 
rnilAOElPRIA 

From ihe D«partm«nl o( Obstttncs Jefftrson Mt<lic*l Co11»Re Uo piiil 


T he blood sed\n\entaLon test as a non- 
specific reaction in \arious infections 
and destructive diseases has been stud 
led bj many investigators during the past 10 
>ears Its clinical significance in acute and 
chronic infectious disease, and m malignant 
conditions, has been discussed at considerable 
length in numerous papers Its significance in 
pregnancy has, however, not been studied so 
intensnelj, although the fact that the sedi 
mentation rate is increased in the pregnant 
state was pointed out b> Fahraeus, in 1918 
The purpose of the present stud> is to eval 
uate the sedimentation of the er>throc>tcs m 
pregnmej, with special reference to its rela 
tion to anaemia The existence of a blood 
deficiency in pregnanc> was described b> us 
m a previous paper 

A true estimate of the value of the blood 
sedimentation test is rendered difficult b> the 
lack of standardization in the methods em 
plo>ed m the test A modification of cither 
of the two best known methods is usually em 
plojed in the determination of the sedimcn 
tation rate In one method (W estergren) the 
distance which the erjthrocjtes have settled 
in a given period of time is observed In the 
Lmzenmeier method, the lime required for 
the sedimenting cells to reach a certain dis 
tance m the tube is recorded 

In this studv the Cutlet graph method 
was employed because of its simple technique 
nd because of the ease with which the results 
could be graphical!) recorded 

The technique of this method, bnef 1 > is as 
follows a glass tube with a capacit) of 5 
cubic centimeters is emplojed Ihis tube is 
graduated in millimeters, each millimeter rep 
resenting o i cubic centimeter A sjnnge, 
which contains o 5 cubic centimeter of a 3 per 
cent solution of sodium citrate, 15 used to 
draw 4 5 cubic centimeters of blood from a 


\em The sjnnge is then emptied into the 
tube The position of the sedimenting column 
IS noted everj 5 minutes for 30 minutes, and 
again 15 and jO minutes later The observe 
tions are recorded on the sedimentation 
charts (Fig 1) on which the abscissaj represent 
the divisions on the sedimentation tube and 
the ordinates represent the time interv als 
We adhered to the rule followed b> Cutler 
in determining the sedimentation time The 
time at which the erjthrocjtes settle a dis- 
tance of less than i millimeter in 5 minutes is 
recorded on a chart This point is the sedi 
mentation time Thus, the sedimentation 
lime for the diagonal curve shown in Figure i 
is 45 minutes and for the vertical curve 30 
minutes If the sedimentation time is ov er 30 
minutes but less than 60 minutes, the graph 
IS a diagonal curve, if the time is 30 minutes 
or less, the curve is vertical Sedimentation 
is not complete at the end of i hour in cases 
giving horizontal or diagonal lines and, there 
fore the sedimentation time is not recorded in 
these cases 


REVIEW OF LITER.\TURE 0\ SEDIMENT VTION 
TEST IN PRECNANCY 

In 1918, Fihracus (ii) was accidcntallv 
attracted to the accelerated sedimentation of 
the crjthrocjtes m the citrated blood of preg- 
nant women He found the sedimentation 
rate often 50 to 100 times more rapid m the 
pregnant than in the non pregnant 
Inedlander also observed an increased 
sedimentation in pregnancy (Lmzenmeier 
method) Although he admitted that the test 
jields no practical results for the diagnosis of 
pregnancy, he believes that negative findings 
areof material aid in differentiating pregnanev 
after the fourth month from simple tumors 
Neumann and Doghotti noted a practicallv 
normal sedimentation rate m the first 3 
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Fis I Craph of the four types of cvr\M obtained by 
recoramg the sedimentation in millimetene^ery t minutes 
up to 30 minutes and again 15 and 30 minutes later 1 
The horuontal line —a straight line— sedimentation m 
dex falling nithia normal limits (below to) i) The diag 
onal line -~a straight line— sedimentation index beyond 
normallimits C The diagonalcurte — acur'eofgrad 
ual deKcnt — sedimentation time of 30 to 60 minutes D 
The \crtical cur\e — a eune with a sharp descent- 
sedimentation index beyond normal limits and sedunen 
tation time of 30 mmutes or less 

months of gestation and a steadilj increasing 
rate in the second half of pregnancy 

In a study of igo patients in all penods of 
pregnane), Falta ob«er\ed an increased rate 
after the hrst 3 months The most rapid sedi 
mentation occurred during the third stage of 
labor, and the xelocity of sedimentation in 
creased during labor e%en in cases in which 
high values were ahead) obtained during 
pregnane) 

Pratucevntsch studied the sedimentation 
test in 41 gravnd women Inacofthese preg 
nant 6 to 8 weeks, the sedimentation rate 
^a^ed from 4 to 20 millimeters m i hour 
(normal, 6 to 8 millimeters) The mtf 
more rapid m the fourth and fifth months of 


* pregnane) , v ar)Tng from 15 to 32 millimeters 
. in I hour 

Alexander, in a stud) of 42 grand Tvomen 
found an increased sedimentation rate m all 
patients after the third month of gestation 
He believed that, with a normal sedimentation 
lime, pregnane) of more than 3 months is 
vcfj unlikcl) /'cckwer and Goodell and 
Xo)es and Corvese have made sumlar 
obscrv ations 

RCSULTS or SEDISfEN TATION TEST DJ 
PRECNANCV 

The sedimentation tests performed upon 
540 women in different months of gestation 
were anal)zcd These women were free from 
infectious disease and complications of preg 
nancy at the time of examination 
Tabic I portra>s the general results of the 
test, whereas Table II subdivides the results 
according to the months of pregnane) It is 
observed from Tabic I that 536 patients (99 
per cent) had an increased sedimentation in 
dex m pregnane) The more rapid sedunen 
tation, as represented by a diagonal cune 
was noted in 250 patients (46 per cent), while 
TT2 patients (20 per cent) gave the most rapid 
acceleration, represented graphically b) a 
vertical curve (sedimentation index less than 

30) 

Table II shows that of the 6 women exam 
med as earlv as the second month of gestation 
only 3 showed an increased sedimentation in 
dex, the 3 others being normal It is to he 
especially noted that none of the patients had 
a normal rate after the third month Of the 
453 women examined in the sixth month of 
gestation or later practically 75percentshowea 
the marked acceleration represented bv a 
diagonal or vertical curve 

RELATION OF SEDIUENTVTION TO AN ElUA 
It has been pointed out by many authors 
that the concentration of the mthrocytes 
alters the sedimentation rate Rubin and 
Smith {30), Morns and Rubin (23) Groedel 
and Hubert Hubbard and Geiger and others 
have shown that the sedimentation is slow in 
poly cythmmia and rapid m anxmia 

Kubin and Smith found that the lower the 
hmmoglobin content of the blood, the more 
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TABLE I— RXStTLTS OF SEDIilEMATIOV TEST 
rV 540 PREGNANT OMEN 
No of Per Selimentstion indee (tnilbnirtCTi) 
Creph c»se» cent <io <I5 <»o <»5 Nl® <JJ 



<Le s than 


TABLE n — SEDIMENTATION RATES ACCORDING 
TO MONTH OF PREGNANCY 


Hontl) of sestation 


Graph and jrd 
IforuonUl line J i 

Ihacmal line s at 

Di^nalcurve o a 


51I1 or later Total 


frequently is increased sedimentation ob 
tamed They hold that this relationship also 
applies to the red cell count, so that with a 
decrease m the erythrocyte count there is a 
proportionate increase in sedimentation, and 
^^ce versa Since, clinically, a marked anxmia 
produces an increased rate of sedimentation, 
they believe that the volume of red cells (as 
determined by hxmocrit) exerts an important 
influence on the reaction under all conditions 
Hubbard and Geiger found that rather 
slight vanations of the normal red cell count 
apparently produce marked differences m the 
sedimentation rate 

Schumacher and Vogel and Clauscr hold 
that m anxmia there arc accompanying 
changes m the blood which will modify the 
sedimentation, and that these variations are 
not to be taken as evidence of inflammation 
Ordinarily, proper allowance has not been 
made for the fact that a definite anxmia co 
exists in many inflammatory and other condi 
tions usually associated with a rapid sedimen 
tation If this test is to be accurately eval 
uated m various clinical conditions, the eflect 
of blood deficiency pef sc in producing accel 
crated sedimentation must be distinguished 
from an increase produced by the existing dis 
case Although it has been found that the 
sedimentation rate is increased in pregnancy 
the fact that a moderate to a severe grade of 
anxmia is ‘ normally ’ associated with preg 
nancy has been more or less disregarded in 
sedimentation studies in the gravid state 
\Vc have therefore attempted a parallel 
study of sedimentation and ery throcy te count 
during pregnancy and after delivery m the 
same group of patients 
Table III analyzes the sedimentation rates 
iccording to the erythrocyte counts In ac 
cord v\ith our previous study, it is observed 
that 26S (496 per cent) of the women gave 
counts under 3,500000 Only 5 of the 461 


TABLE nr — SEDIVIENTATION R VTE IN RELATION 
TO ERVTIIROCYTE COUNT 




>9 30 

9] 49 139 ;o 

4« 3S 79 9> 


patients with counts below 4,000,000 showed 
normal sedimentation, whereas 459 had a 
sedimentation rate represented graphically 
by a diagonal line, diagonal curve, or vertical 
curve However, of the 79 patients with no 
anxmia (over 4,000000 cells), 77 gave an 
increased sedimentation rate, although in 53 
of these it was only slightly above normal 
(diagonal line) 

On superficial examination of these results 
It seems that the erythrocyte count does not 
materially influence the sedimentation rate 
If the patients with a rate equivalent to a 
diagonal or vertical curve are grouped accord- 
ing to their respective counts, quite different 
results are obtained (Table III) It is ob 
served that only 24 (30 per cent) of the 70 
patients with a normal red cell count had 
either a diagonal or a vertical curve, whereas 
the percentage of patients with a rapid sedi 
mentation (equiv alent to a diagonal or v ertical 
curve) became considerably higher as the 
anxmia became more marked Of the 86 
patients with a count below 3,000,000, 79 (gi 
percent) had a sedimentation velocity cquiva 
lent to either a diagonal or vertical curve 
Anxmia, therefore, probably is a factor in 
determining the rate of settling of the erythro 
cytes in pregnancy as in other pathological 
wmditions 


RELATION OF LEUCOCVTE COUNT TO 
SEDIMENTATION RATE 

To determine the relationship between the 
leucocyte count and the sedimentation rate in 
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pregnanes the \arioub curses obtuncrl hasc 
bt-cn arranged m lablc I\ according to the 
leucocjte counts at the time of examination 
This table shows that 24 (92 per cent) of the 
2t> patients ssith Icucocstosis (15000 leuco 
cytes per cubic millimeter) gase a \cr\ rapul 
sedimentation rate fequisalent to a ihagonal 
or scrtical curse) sshcreas the percentage of 
patients exhibiting this rapid seilimcntation 
decreased as the number of leucocytes diinm 
ishetf It may therefore be assumed that an 
increased number of Icucocstcs can aKo m 


N t* ihaf tSeS jfuwt«ipwtr«u»eififTilie6fili 
If hittirr Ilian r (o Ibr fifih m m 




a \crs rapid sedimentation during pregaana 
He attributes this to resorption proces es oc 
curringin the uterus This author ms estigated 
the further cour«c of the sedimentation rear 
tion in 75 patients dunng a penod oi 3 to 11 
sstcks after dchserj He found that m j4 
cases (72 per cent) the rate returned to normal 
within 5 to 7 weeks after delisen, and he 
beheses that a pronounced parallelism esist 
betsseen the sedimentation reaction and the 


fluence the sinking time of the crsthrocytes 


THE BLOOD SEDIMFST STION \ FLOCITS IN 
THE PLERPERIUSt WO LVTFR 


Fnedlander noted that a rapid «cdimen 
tation occurred m the puerpermm as well as 
during pregnancy The sedimentation rate 
hosscser diminished after the tenth day of 
the puerpcrium, returning to normal m about 
4 weeks presided the Ising m period is not 
complicated with infection 

According to Linzenmeier and Falla an in 
hibition m the selocity of sedimentation oc 
curs 10 days after labor This howescr, is 
subject to fluctuation due probably to the 
\ariation in the healing processes of the endo 
metrium These authors state that the sedi 
mentation reaction returns to the norma) of 
the non pregnant woman after the third week 
Talta emphasizes that puerperal infections 
Jocbiometra hemorrhage and penneal lacera 
tions cause a delas m return of the sedimenta 
tion rate to the s alue of the nonpregnant state 
The Studies of Neumann disclosed that the 


sedimentation s elocity starts to increase im 
mediateh after separation of the placenta and 
continues during the puerpenum reaching its 
maeimum onthcseienthdar He notreed a 
futther increase m the rate dunng the pu«- 
penum eaen m those patients nho had shorn. 


clinical processes of ms olution 
7Tic sinking (ime of the red Wood cells in 
the 540 patients examined during pregnanci, 
was again determined in the puerpenum 
This erammation reiealed that theincrea « 
\clocit\ persisted for 10 daxs after deh'e^ 
In order to ascertain how soon after hbo 
the sedimentation rate returned to normal 
too patients basing a sedimentation index 01 
between jO and 43 dunng pregnancx xrere te 
examined at \ arious interx als wnthin 6 months 
Eight patients examined 4 weeks after dem 
en ga\e a sedimentation rate equnaknl to 
a diagonal line whereas the o'* remaining 
after the first month, exhibited slow seditaen 
tation with an index of 6 to lO milbrnete’'^ 
Of the 100 patients studied 7S had an 
erythrocite count below 3 ^oocco On te 
examination within 6 months after deli'en 
all had gamed between 200 ooo and jooooo 
red cells 72 ha\ing reached the 40000M 
mark From these results it seems that the 
increased number of corpuscles had been an 
important factor m causing the delaxed “^di 
mentation dunng the posfpuerperal penod 

DlSCtbSION 

Various explanations haie been advanced 
as to the cause of the sedimenting property of 
the red blood cells 
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Cordua and Hartman observed that a by- 
pennosis, or an increased fibrin (fibrinogen) 
content of the plasma, existed in all conditions 
with acceleration of sedimentation Bruch 
saler found that the blood plasma, during the 
last weeks of gestation ^and immediately after 
delivery, showed a marked increase m the 
content of fibrinogen, as compared with that 
m women with normal sedimentation From 
this observation, he concluded that fibrinogen 
IS the chief bearer of the properties which 
hasten sedimentation 

Fahraeus (lo, ii) and Linzenmeier favor 
an clectrophysical explanation for the in 
creased sedimentation in infections 
Mikulicz Radecki, Risee, and Meeker be- 
lieve that the phenomenon of sedimentation 
is due to the instability m the ratio of the 
albumin and globulin fractions of the scrum 
1 hey found a decrease m the albumin fractions 
and an increase in the globulin and bbrinogen 
elements in cases wnth rapid sedimentation 

Gram analyzed the fibrin content of 54? 
plasmas and observed an increase of fibnn in 
all infectious diseases, cancer, nephritis, and 
pregnancy The mean value of the fibrin per 
centage per roo cubic centimeters of plasma m 
normal women was o -’9 per cent In simple 
anamia he found the fibrin percentage m the 
plasma to be normal In pregnancy he nearly 
always found a moderate to a severe grade of 
anemia and an increased percentage of fibnn 
ogen The average fibrinogen content in preg- 
nancy, as determined b> Gram, is listed in 
lablcY 

On the basis of these observations he con 
eluded that the sedimentation depends on two 
factors fi) cell volume percentage and (2) 
fibrin (librmogtn) percentage m the plasma 
The tendency to hypermosis begins early in 
pregnancy but does not always reach beyond 
the upper boundary of the normal before the 
fifth or sixth month Gram considcTcd the 
increased tibnnogen as being an expression of 
the introduction of foreign proteins in the 
blooil and believed that the fibrinogen brings 
about the accelerated sedimentation by caus 
ing an agglutination of the cry throcy tes which 
facilitates their sedimentation 
These ob'crvations are important in view 
of the fact that w e found a marked increase in 


the sedimentation rate of the blood m 362 
pregnant women The rapid sedimentation, 
we believe, depends on the fibrinogen content 
of the plasma, although the existence of 
an'cmia and leucocytosis may play a role in 
altering the degree of rapidity 
The question now arises as to the signif- 
icance of the phy siological acceleration of sedi- 
mentation in pregnancy It is generally recog 
nized that fibrinogen, existing in solution m 
the blood, is the essential factor m the coagu 
lation of the blood A slow sedimentation in 
pregnancy indicates that the fibrinogen con- 
tent, for some reason, has not changed from 
that of the non pregnant state, or else is 
diminished Ihe sedimentation value mav, 
therefore, be considered as an index of the 
coagulating property of the blood A pro 
longed or a delayed sedimentation forebodes 
a delay in coagulation at the time of expulsion 
of the fetus and placenta, with the likelihood 
of postpartum hxmorrhage Furthermore, a 
patient with a severe grade of an'cmia and a 
slow sedimentation m pregnancy would be ex- 
tremely likely to develop excessive bleeding 
during or after labor 

The fact that a rapid sedimentation is al 
most always associated with normal preg- 
nancy after the third month may aid m 
differentiating a myomatous uterus from a 
pregnant one, since an uncomplicated myoma 
docs not alter the sedimentation rale of the 
blood 

SUUilARV 

1 Ihe blood sedimentation test was per- 
formed upon 540 gravnd women m the different 
periods of pregnancy and in the puetperium 
In 536 patients, sedimentation occurred more 
rapidly than in the normal non pregnant 
patient 

2 Of the 453 women examined in the sixth 
month of pregnancy or later, 75 per cent 
showedamarked acceleration of sedimentation 
equal to either a diagonal or \ crtical curv e 

3 Of 79 patients with an cry throcy te count 
of 4,000.1^ or more, 24 (30 per cent) gave 
other a diagonal or vertical curve, whereas 
of the 86 patients with a severe anxmia 
(counts below 3,000 000), 79 (91 per cent) had 
a ^imentation veloaty equivalent to either 
a dia^nal or vertical curve 
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X* Idfm The suspen ion sUbJity of the blood \cti 
nied Scsnd igii Iv i zjS 
ij Idem Ueber die Ursachen dee \erTnundenen Su'peo 
xionsstabilitaet der Blulkoerpcrchen Raehrend der 
Schwangerscbaft Biochem Ztxhr 1918 IrmT 
3 SS J6-I 

ij ritTA II Leber die ^ erwtndung der Seniiii<^e 
sehwmdisleit der roten Elutkoerperchen m der 
Ceburtsbilfe und G>'naelologie ^ntnlbL f 
Cynaek IQI4 xfm idjS 14S3 
14 .rKlEBLASDEs B Blood sedirienUtion test js ID aid 
in diagno'14 of surgical affections •km J Ob«t. I 
C>nec 1914 vu 12^ 144 

ts Fbo ai H L Sedimentation test in obstetrics and 
Synecolojty Am J Surg 1926 xl 1 


4 Of the 26 patients having a high Icuco 
c> tc cxiunt (15,000 or over), 24 (92 per cent) 
showed a \er> rapid acceleration, whereas 64 
per cent of the 394 patients having a Icucocj tc 
count below 10,000 gave a sedimentation rate 
equivalent to a diagonal or vertical curve 

5 The same sedimentation rales as oc 
curred during pregnanej were maintained 
during the first 10 dajs after dehverj 

6 The sedimentation rescUon and the 

erjthrocjte counts returned to the normal of ^ ^ 

the non pregnant woman in practicillv all the >'5 c«a« if c Oa the causes of samiwns m th« sedi 

• . - . - . . ni«i4aljooo/ thecorpuseJesand tbe/oroialjoiio/tlf 

cnista pblogistica ( ire buffv coat ) on tit 
blood Arch Int Med 19 i kstu, 31J330 

17 GREtsucisrfK E M Blood sedimentation m normal 
men and women Am / Vf Sc 1927 cf™' 33 ^ 

18 GtOEDEL F M and llrsEST C Lie blutkoeiper 
ehensenkunssge^windigkeit bei inneren Erkian 
Liingen besonders bei Kreislaufstoemngen Ztachr 
/ ilin Mfd tQ3j ac» }t 45 

i<) IIvniitRp K S andCtJCEB H B Aoemuasafac 
tor m the sedimentation time of erythrocj-tes ] 
Lab 4 Om M 29 S aiu j 6 , , , 

20 LrsxtsurttR G Knu<ches Sammclreferat ueherM 
Blutleeroerchcn enl.uDg 5 ge<eh«nndieleit Deutsche 
med Wennsebr 19 ? ahui 1013 «e A , 

I VtcrkEF DO Theoretical enifaRatWM of eij'tiW' 

cjtesediirientauoa Clifton Vied Bull > 9 * 4 .° <* 
Miuiuci K.VIIECKI Roeatgenbestrahlung und BVu 
koetperehfnsinkungtgescbmftdigkeit \fcb f u)ii 
leV lOJt ext 1S7 io» ... 

i Morris W It and Rubin E II The sedimentation 
reaction of erythrocytes Clinical applications and a 
micromethod J Lab 4 Clin M 19*6 ° t®}* 
24 Neiuann II 0 Dk. SenkungtRescbvnndigkeit oer 
roten Blulkoerpcrchen unler der Geburl und im 
VVochenbett Zentnlbl f Cynaek i 9 »S 8 * , 
2 > No»-es L 11 and CORI-Est A lie si-mificanw o( 
bli>od sedimentabon time in gvorcology and OO" 
stetnvs Boston M 4 S J 19 6 cicv * 9189 ® 

6 rRATicnmcn M a Cbmeal ob'ersations on the 

rate of sedimentation of erythrocytes 10 gyaecolo'? 
K. wvwv. and obstetrics Bielor M^ Dumka 1927 lu 

Blutkoerperchensenkungsgeschwuidigkeil und dem 27 RiuSe Ueber emige Blutveraenderunwn waenrena 


women etamincci within 6 months nfler dchv 
erj Of the 100 women examined withm 6 
months after labor 93 exhibited a slow sedi 
mentation, with an index of 6 to 8 millimeters 

CONCLUSIONS 

i Sedimentation of the €rilhroc>tes m 
pregnanej is considerablj more rapid than m 
the non pregnant state 

3 This acceleration is probablj primarilj 
dependent upon the increased fibrinogen con 
tent of the plasma and secondarilv on the 
ansmia and leucoev tosis phj siologtcallj pres 
ent in pregnanej 
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(ESTRUAL CYCLE OF THE GUINEA PIG 
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I T has been definitely shown that the cor On the premise that during pregnancy there 
pus luteum hormone has an inhibitory is an CTcess of corpus luteum hormone over 
influence on the cestrous activities in cer* the oestrus producing hormone and on the 
tarn low er forms, notablj the guinea pig (3) basis of the knowledge that the corpus luteum 
and the rat (5) More recent investigations hormone inhibits ccstrus, «e undertook to 
have confirmed this work ascertain if injections of serum from women 

Papanicolaou (3) wntes of the antagonistic known to be pregnant would inhibit ccstrus m 
properties of the female sec hormone (oestrin) the guinea pig This animal has a very defi- 
and the corpus luteum hormone, and Parkes mte and clear cut cestrus cycle (8) and by 
has advanced the idea that these two endo means of vaginal smears the ewt stage of 
enne products of the ovary are antitheticallj heat can easily be ascertained 
opposed to each other and that during preg A group of animals was selected and their 
nancy the corpus luteum hormone is m the cycles determined over a period of several 
ascendancy until the time of parturition It weeks Only animals that were healthy and 
IS a well known fact that guinea pigs, nts, and regular were used They were divided into 
mice come into ccstrus immediately after par three groups, the first to be used as test ani- 
tuntion and will copulate at that time mals and the second and third as controls 

By injecting lemale sct hormone (ccatrm) Thesecond group received injectionsof serum 
into white mice, Parkes and Bellerby found from non pregnant women and the third 
they could prevent conception or terminate group injections of a i per cent peptone so'u- 
pregnancy at any stage Ihc addition of the tion 

astnis produang hormone upset the balance The blood was coUected in test tubes and 
oetween the two hormones and threw the the dots broken wnth a sterile glass rod After 
genital tract into a state incompatible with about 24 hours the serum was transferred to 
me normal continuance of pregnancy In sterile i ounce vaccine bottles with rubber 

stoppers and placed in the ice box It was 
hirm T of the corpus luteum drawn from the bottles in the usual aseotic 

comprehend how an as manner when injecUotis were made ^ 
TheStSirTN"” conception In all cases the injections were begun on the 

that the e^'en cTpenmental proof ninth day of the cyde. which averages be- 

mat the corpus luteum hormone CTcrts an tween 13 and 16 davs Thiswasm 
essential influence on the mucosa of the uleras mlh the observations of Papanicolaou W 

begun at this Cute” 

Margaret Smith tested the edects of similar ilc rnj^tons were gSndv fV” n ' 
.njections m white rats and found she could the tyaTq“ant7ty sfned ““ 

interrupt pregnancy up to the filth day but meters to’ no cuC cenwSr^ 

pig, in’Sc"!? “ ha';eVee'i‘’yic tS'pSsSt Sc'm ^ ot' iST “'^"“Peritoneally, while 
conception and, wnth ser, large doses” t^m- toU '"bculaneousl} rn the 

sur&l.S"nyy1f=5S 
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T\BLE I— VM\[ALS RFCn\lNG SERUM FROM TABLE III — AMMALS RECZI\1NG I PEK CE\T 
PREGNANT WOMEN PEPTON'E SOLUTIOV 



Narjing from 3 to 8 <ia\s, with an axcnge of 
6 daj s (Table I) 

According to Papanicolaou (j.) a corpus 
luteum unit is defined as that quaniitj neccs 
sar> to postpone ovulation in the nornial 
guinea pig for i da> On this basis the a\ erage 
quantity of serum used with this group of 
animals contained 6 units of free corpus lu 
teum hormone Bj free, we mean in erce^s of 
the amount required to neutralize the female 
seT hormone, assuming that these hormones 
can offset each other in such a manner 


SnimnJ 1! niber Cyclf <l2>s lajatioos can. ^vs 

too7 IS 4 JO 0 

lOJJ I, 4 JO 0 

1004 IS 4 M O 

ii$6 IS 4 0 0 

Totilammab 4 Averajedelay oda>5 

this IS due to the warmer climate, we cannot 
saj , but the cj des of our anunala were deter 
mined v cry carefull> over a number ofpenods 
bj the \aginal smear method and we believe 
them correct It is interesting also to note 
that, whereas the age at nbich female guinea 
pigs reach sexual matuntj is gi\ en as about 3 
months the majontv of ours have tbeir first 
oestrus somew hat earlier, some when less than 
3 months old 

Another point that should be noted is that 
we calculated our cjcles from onset to onset 
(that i' from first stage to first stage), whereas 
Papanicolaou in delining a corpus luteum 
unit calculated from ovulation to ovulation, 
w hich occurs at the junction of stages ^ and 3 
of cTstrus as sbowm bj the vaginal smear 
method This difference m method of calcula 
tion would not give an> discrepancj in dats 
houever since the same starting and ending 
points were used m each case 

In this work we have not as >et made any 
effort to ascertain whether the effects larv 
if the serum is obtained from women in eath 


In the second group of 5 animals serum middle or late pregnancy Our mam purpose 
from non pregnant women was injected each was to determine if serum from women known 
one receiving a total of from 12 cubic centi to be pregnant would cause a postponement 
meters to 20 cubic centimeters over a period of oestrus m the guinea pig Our next step 
of 4 days m increasing dosage In this group will be to have serums from unknown sources 
the onset of cc&trus was postponed from o to 2 submitted m a large senes of ca«es so that we 
days, the av erage being o b da> Since the can check the efticiency of the method m 
cycle of a given animal may vary 1 day from diagnosing pregnancv 

one period to the next this delay lacks sig If this method should prove dependable for 
nificance (Table II) this puipose it would require for its u'e a 

In the third group of 4 animals each one colony of female guinea pigs withan attendant 

receiv ed a total of 20 cubic centimeters of i to take smears daily from all animals with 
per cent peptone solution in 4 days In none open vaginas, so that each individual cvde 
of the members of this group was there any would be definitely known The orifice of the 
delav in the onset of cEstrus (Table III) guinea pig vagina cicatrizes between heat 

Itisworthy of note that the average length penods (and during pregnancy)^ and opens 
nf the cestrual cycle m days is shorter in our again at mstnis (for about 4 davs) Thisi^a 
” ic the averages of Stockard and time saving factor since it can be taken for 

S^mcoLouds !j^-dlcne(,s S,) TOetor . 
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granted that no animal with a closed \agma is 
in heat and no smear need be taken under 
such circumstances 

The time required for a report in anj case 
would \ar> from a week to lo or 12 da>s de 
pending upon w hether the result is negatn e or 
positive If negative, the vagina would open 
m a week or less from the beginning of injec 
tion (ninth daj of cjcle) If positive the re 
suit could be presumed on the tenth da> after 
beginning injections and should be certain b> 
the twelfth 

Some of our animals succumbed to the in 
jections of serum It would therefore be in 
order to determine if injection of smaller 
as well as the larger quantities of serum from 
pregnant women will postpone oestrus In 
practice, it might be advisable to use two 
animals for each test, in case one should die 
The quantity of blood required for the lest 
would average about so cubic centimeters 

\\e found that animals which had rccci'ed 
serum once could not be used again as they 
promptly died from anaphylaxis when the 
second series of injections was begun 

Of course, it cannot be taken for granted 
that the corpus luteum hormone m the scrum 
from pregnant women i& the only factor caus 
ing the postponement of oestrus there may be 
others Hormones from the fetus or the p!a 
centa must be considered However, this 


investigation shows there is a qualitative 
difference between the serums of pregnant and 
non pregnant women and that this difference 
can be detected by a method of biological 
assay that may be turned to a practical ad 
vantage, namely, the diagnosis of pregnancy 
in the human This paper is written m the 
nature of a preliminary report and the refine 
ment of the method lies in the future 
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T IIL initial paper of this senes (8) dealt 
A\ith the demonstration of a true in 
puinal sphincter, formed around the 
abdominal os of the inguinal canal b> circular 
fibers of the internal oblique and trans\crsa]i:> 
muscles The data submitted m the former 
article also indicated that this sphincter is \ol- 
untarj m character and normallj functions 
to protect the internal opening of the inguinal 
canal, first, bj i constant state of tonus and 
second, b) \oluntarj reflex contractions 
A\hencver the intrapentoneal pressure is, for 
anj reason, increased Further, exidcnce aas 
presented tonard the proof that the usual 
method of production of an indirect hernia is 
bj the extrusion of a peritoneal w edge into the 
inguinal canal through an increasmgl> insuffi 
cient internal inguinal sphincter, the prime 
mo\ang factor being the piston \ahc like 
action of the xacillating intrapentoneal pres- 
sure To sum up, anatomical, empirical, and 
experimental esidence A^as adduced to pr6\e 
that the primarj etiological factor in the 
causation of inguinal hernia is an msuffiaency 
or paresis of the internal inguinal sphincter 
and that any procedure directed at the opera 
tne cure of the hernia must ha\e as its basis 
the correction of this fundamental sphinctenc 
failure In the present article, the details of 
such an operatne procedure ivjJI begnen It 
may be well however, with the above con 
ception in mmd, first to revnew the imperfec 
tions inherent in the current hernia operations 
in order to cIan/> and emphasiee such de 
patlurcs in technique as w-ill later be ad\o 
cated Accordingly, the foUovnng brief ac- 
count of the procedures m current use for the 
operative cure of inguinal hernia may be 
found explanatory and convenient 
CUIlRENT OPERATIONS 


Among the most important •"‘i W'f>' 
these are the Bassmi, herguson andHabtiJ 
of nhich maj be modified or combmed 
noth the Andrews method of dosure 


Rassini onginally emphasized the high 
ligation of the sac, transplantation of tie 
cord, and adequate repair of the postenor 
wall of the inguinal canal In the modified 
Basstni, as now frequently employed (lo), an 
inasion through skin and fasaa is made 
parallel to, and one half inch abov e, Poupart’s 
ligament The aponeurosis of the external 
oblique is next divnded longitudinally, so 
that an adequate mfenor flap is left The 
hemial sac is than separated, emptied m 
cised, ligated proximally, severed, and re 
moved \\ ith the cord retracted laterally, the 
internal obbque and transversalis above, and 
the conjointed tendon below, are sutured to 
the shelving edge of Poupart’s, the region of 
the internal nng being made "snug” by a 
Coley suture above the entrance of the cord 
This structure is then transplanted and 
covered by imbricating the two flaps of ex 
temai oblique aponeurosis The sbn wound 
IS closed by a subcuticular stitch 
Ferguson attempts a more extensive repair 
of any deficiency of the internal nng R® 
employs a higher incision and separates the 
two flaps of the external oblique aponeuro 
up to the lev el of the anterior supenor spi°® 
He then sutures the separated hbers of the 
internal oblique and transversalis back to 
their defective origin from tie upper portion 
of Poupart’b ligament, and, if necessity arises 
may actually transplant a higher portion ot 
these muscles to the region around the cn 
trance of the cord In case of complicating 
direct hernia, he advocates transplantation 
even of the rectus and its suture to the lower 
portion of Poupart’s The cord is not di» 
turbed in the above technique 
Halsted (Johns Hopkins) employs a 
of cremaster to strengthen the posterior 
wall of the canal and to bndge any gap 
tenorly between the internal muscles and the 
inguinal hgament Mattress sutures are 
employed for the union of the cremaster 
fasaa and muscle with the posterior aspect ot 
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the transversahs and internal oblique In 
his operation also, as m the Ferguson, the 
cord IS not disturbed, nor is especial atten 
tion paid to the internal ring Closure is 
effected b> the overlapping of the aponeu 
rotic flaps 

Other modifications of technique have at 
vanous times been advocated Thus, Hal 
sled originally advanced an operation, 
nbch has been lately revived and m which 
the cord was transplanted external to the 
aponeurosis Again, Watson recommends 
lateral displacement of the cord out of the 
line of deep suture and enforces this by 
stitching the external oblique aponeurosis to 
the internal muacle immediately lateral to the 
new position of the cord Scott places the 
cord under the upper half of the aponeurotic 
sutures and over the lower half, thus permit- 
ting an adequate closure of the external nng 
hnally m the Andrews’ method of closure, 
sufficient lower aponeurotic flap is left so 
that a secure “double breasted” imbrication 
of the two flaps may be effected, the upper 
internal flap being sutured either anterior or 
posterior to the cord 

Every one of the above operations presents 
points of surgical excellence As has been 
indicated, however there are certain theoret 
ical and practical defects inherent m many 
of the procedures To summarize briefly 

1 Muscle tissue, when so transplanted as 
to act obliquely to the direction of its, fibcri, is 
not only ineffective but is soon lendeied 
practically functionless through fibrous de 
generation 

2 Adequate anatomical union as proved 
by Cavell, cannot occur unless lascia to 
fascia and muscle to muscle suture is em 
ployed Ultimately any other method of 
approximation will be found to result in 
unsatisfactory fusion 

3 Any attempts at the repair of the inter 
nal nng either by oblique muscle transplants 
or by pinching the fasaa and muscles about 
the internal os with sutures must remain 
inadequate, since for botli of the reasons 
mentioned, adequate functional restoration 
of the muscles cannot ensut Transplanta 
tion of the internal oblique, incidentally, 
must necessanly obvaate the valve like dos 
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mg action which this muscle exerts on the 
inguinal sphincter 

4 Fascial transplants, as frequently em 
ployed, can evidently not have any support- 
ive muscular action, and when once loosened 
must remain permanently so 

Most important of all, however, is the 
consideration that, since the basic etiological 
factor m the causation of inguinal hernia is an 
insuffiaency of the internal inguinal sphinc 
ter rational operative procedures must have as 
their pnme object the correction, in so far as 
possible, of that insufficiency and need only 
secondarily be concerned with the subsequent 
closure of the inguinal canal Accordingly, the 
irrationality of such procedures as the sutur- 
ing of the internal os to the peritoneum, or 
the deliberate division of the former, as em 
ployed by Davies, is obvious 

RESULTS OF THE PRESENT OPERATIONS 
The validity of the above objections may 
be appreciated by considering the results 
that have been and are being obtained by the 
use of the current operations A review of the 
literature reveals the fact that the percent- 
ages of hernial recurrence, as reported by 
capable operators, range from 6 5 to as high as 
17 s p«f hundred cases Thus, of 978 cases of 
inguinal hernia traced by Erdmann, hernia 
recurred m 74 In the French navy, the 
recurrence of inguinal hernia following opera- 
tion as reported by Oudard and Jean, 
reached lo per cent When the inguinal 
protrusion is associated with direct hernia, the 
percentage of recurrence, as estimated by 
Watson, IS from 10 to 20, even m the hands 
of the most experienced operators Even 
these comparatively high figures arc mis 
leading, in that, m many of them, the recur- 
rences represent only those patients who 
voluntarily return to the same clinic for re 
operation, or who have reported a recurrent 
hernia large enough to be diagnosed by the 
patient himself Obviously, therefore, if all 
cases were followed for a sufliaent length of 
time (5 to 10 years) the percentage of re 
^rracc would be found to be considerably 
higher than at present realized 

Significant also is the fact recorded by 
Watson “Oblique mguinal hernias most 



440 


SURGEIU, G\MC0I0G\ \\D OHSTETRICS 


frcqucntl\ recur through the opening left for 
the cord or 'i wcah spot in muscle or 
fasen ” This statement alone aaouM indi 
cate that the chic/ weahness of theoWeroper 
ations lb their utter dibrcgard of the pnmc 
functional importance of the muscular sphin 
cter about the internal os and their incfli 
cicnc> in the repair of this sphincter 

TIIF TECIIMQt.E 

\\ ith the above considerations m mind, the 
author has dev ibCiJ, and has practiced, certain 
moditications of technique that have been 
productive of cntircl) satisfactory rcbults In 
e/Tect his procedure is as follovvb 

After the usual IJassini incision a grooved 
director is inserted between the pillars of the 
external ring, and the aponeurosis of the 
external oblique split m the direction of the 
internal os If the operator intends subsc 
qucntlj to employ an Andrews closure it is 
best that this splitting be done above the 
line of the cord, so that a sufTicicnt inferior 
aponeurotic flap be left for imbrication Re 
traction now reveals the full extent of the 
canal 1 he sac is separated, emptied ligated, 
and excised in the orthodox manner — high 
ligation of the sac fsmee it removes the 
paraljzing peritoneal cone) being one of the 
most commendable features of the older 
operations The following important steps in 
the technique are characteristic of the pro 
cedure and now require careful attention 

The internal inguinal sphincter is idcnti 
lied and its relative insufficiency determined 
Any defect is then corrected by displaang the 
cord to the upper inner quadrant of the ting, 
and so shortening and suturing (No i 
chromic catgut) the lower outer fibers of the 
sphincter as best to restore the snugness and 
tonicity of the muscular nng It is essential 
to note that these sutures in no way m 
volve the shelving edge of Poupart s, but 
serv e only to bring together the deCaent lower 
outer portion of the inguinal sphincter It is 
also essential that, throughout all ol the ma 
nipulations no injurj be done to the ilio ingui 
nal or ihohjTXJgastnc uertes, since trauma 


tization of their motor fibers (8) mav defeat 
the purpose of the entire operation bv pro- 
duang degenerative paresis of the internal 
inguinal sphincter 

If this technique has been followed care 
fuliv, the manner of subsequent closure of 
the canal and of the incision mav be left 
to the choice of the operator— the vanalionh 
of procedure, in my opinion, being of com 
paratnely minor importance In most in 
stances, the anterior or posterior ^yllvs 
Andrews' closure, as emplov ed by the present 
author, will be found entirelv satisfactory 

CONCLlsIOSS 

If may be noted that all of the steps of the 
procedure here advocated are based upon 
sound anatomical and surgical principles 
I e the operation is physiologically rational 
ami proceed* m a definite manner to correct a 
definite etiological defect In effect, the 
time of operation is shortened, handbng of toe 
parts 1 * reduced to a minimum, excess catgut 
Is avoided and the procedure redisposes all 
of the involved structures into the best (le, 
their original) muscle and fascial plan* 
Finally, the relative simplicity of ds tech 
mque renders the operation capable of w^de 
applicability 
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S INCE urinarj stasis has been recognized 
I as the leading etiological factor m the 
pathogenesis of all pathological condi 
tions of the Udney and of the whole upper 
unnar) sjstem, the \alue of the ureteral 
catheter in relation to diagnosis and treatment 
lb beyond question Its use has been essential 
and indispensable, since it combines the pro 
cedures of cjstoscopy, urographj , and roent 
genography in routine examinations in dis 
eases of the genito urinary tract 
The mar\elous clinical experience of former 
da) s lb concentrated m this triple procedure of 
modem urologj, namel), catheterization of 
the uieters, direct observation of the bladder 
and urography Without accomplishing these 
three elemental procedures in a gi\ en case, we 
would remain m the dark 
Nitze, ID 1894, dexased the first practical 
c> stoscope Albarran, in 1 897 , introduced the 
ingenious modiEcation that made the cathe 
tcntation of the ureters possible and later m 
1906, Volker and Lichtenberg dexised the 
injection of an opaque medium into the Icidnej 
pehns, for the purpose of pjelography Each 
one of these procedures complements the 
other, thej constitute the three foremost steps 
of the most brilliant era in the dex elopment of 
accurate diagnosis in modern urolog) 

However, it ib my purpose to dibcuss only 
the value and the use of the ureteral catheter 
— particular!) of the indw elling ureteral cathe 
ter so called ureteral catheter in siln, sonde a 
dentetire — retentive or fixed in place in the kid 
nc) pelvib after catheterization of the ureter 
has been accomplished and after the remo 
xal of the c) stoscope 

I will endeavor in this prcbcntation, to 
bring to view m a practical wa), when and 
how a ureteral catheter should be used, report 
ingm) personalexpenencewithafew interest 
ing cases, m which I have had most stnking 
and satibfactory results, calling attention, at 
the same time, to the convenience aivd great 

R*»<1 b«(cr« tbf s<xtna ol Ceftilo-lniibry S«t( 


TABLE I — THE USE AMD V ALUE OT INDW ELLING 
URETERAL CATHETER BEFORE OPERATION 


I In all cases o{ ludney pathology 

i In lesions of the nreter 

3 To cTclude stone shadows and anomalies of the 

upper urinary tract 

4 For the purpose of p)e!ography and roentgeno 

gram studies 

5 To estimate renal function 
Treatment 

1 To secure drainage of kidne> pelsis in cases of 

infection and retention 
I Pyelitis 
» rVelonepbntis 

3 II>drooephtosi5 

4 Pyoh>drotiephrosi8 

2 To dilate the ureter 

I Stricture 
3 Links 
3 Stone 

3 Renal colic 

4 In so caUed idiopathic hsmatuna 

$ In cases of anuria or utcmia 

d In cases of infection of the kidney pelvis includ 
mg p>elitis of pregnancy and p>elonephroure 
tends of infanc> 

7 In cases of infected horseshoe kidney 

8 In pobc^stic Udney disease 

9 la ascending infection as in urinary reflux 

10 For the purpose of kidney pelvis lavage when 

ufectionand fever are present due to lack of 
drainage 

»i After pyelography if the pelvis does not empty 
In 10 minutes to relieve pain and secure 
drainage 

importance of this simple procedure in three 
essential groups, namely, before, during, and 
after operation I will attempt to illustrate 
bnefl) the striking results and the very great 
convenience of its use, not onl) to urologists 
who are well aware of its benefits, but for the 
purpose of popularizing this procedure among 
^nicians, surgeons, and general practitioners 
(Table I ) 

Before operation the fixed ureteral catheter 
IS used first of ail for the purpose of diagnosis 
and therapeutic treatment It serv es to collect 
specimens from each kidney pelvis for micro 
scopical and bacteriological examinations and 
to delennine renal function m regard to urea 
excretion and color dye elimination Also, it 

T N«wV«rkA«»deniy©IMrdicine M»y,j 
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frcqucntl} rtciir througli the opening left for 
the cord or a \\cik sjxit m muscle or 
fascia” Ihis statement alone would indi 
cate that the chief weakness of thcoWtroiwr 
alionb IS their utter disregard of the pnmc 
functional importance of the muscular sphin 
cter about the internal os, and their incfTi 
cicnej in the repair of this sphincter 

TIIL TFaiMOl-E 

\\ ith the abo\ c considerations in mind the 
author has deaiscd, and has practiced certain 
modifications of technique that haac been 
productnc of entirclj salisfactor> results In 
efTect his procedure IS as follows 

\fter the usual Ilassini incision a grooxcrl 
director is inserted between the pillars of the 
evtemal ring and the aponeurosis of the 
external oblique split in the direction of the 
internal os If the operator intends subse 
quentlj to emploj an Andrews’ closure it is 
best that this splitting be done abo\e the 
line of the cord, so that a sufficient inferior 
aponeurotic flap be left for imbrication Re 
traction now reveals the full extent of the 
canal The sac is separated, emptied, ligated 
and excised in the orthodox manner— high 
ligation of the sac (since it removes the 
paraljzing peritoneal cone) being one of the 
most commendable features of the older 
operations The following important steps in 
the technique are characteristic of the pro 
cedure and now require careful attention 

The internal inguinal sphincter is identi 
fled and its relative insuffiaenc> determined 
An> defect is then corrected by displaang the 
cord to the upper inner quadrant of the ting 
and so shortening and suturing (Ivo i 
chromic catgut) the low er outer fibers of the 
sphincter as best to restore the snugness and 
tonicity of the muscular ring It is essential 
to note that these sutures in no way in- 
aolve the shelving edge of Powparts but 
serve only to bring together the deficient lower 
outer portion of the inguinal sphincter It is 
also essential that, throughout all of the ma 
nipulations no injury be done to theiho ingui 
nd or lUohyTOgastnc nerves, smee trauma 


tizilion of their motor fibers (8) may defeat 
the jiurpose of the entire operation by pro- 
ducing degenerative paresis of the mtcmil 
inguinal sphincter 

If this technique has been follol^ed care 
fully, the manner of subsequent closure of 
the canal and of the incision may be left 
to the choice of the operator— the lanations 
of procedure, m my opinion being of com 
pirativdv minor importance In most in 
stances, the anterior or postenor )^ylly> 
\ndrcws' closure, as employed by the present 
author, wrll be found entirely satisfactory 

CONCLUSIONS 

It may be noted that all of the steps of the 
procedure here advocated are based upon 
sound anatomical and surgical pnnapies 
le the operation u physiologically rational 
and proceeds in a definite manner to correct a 
definite etiological defect In effect the 
time of operation is shortened, handbngot tae 
parts IS reduced to a minimum, excess catgu 
IS avoided and the procedure redisposes all 
of the involved structures into the best be, 
their original) muscle and fascial plans 
Tinally, the relative simplicity of 
nique renders the operation capable of 
applicability 
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TABLEII — THE USE AND VALUE OF INDWELLINC 
XmETERAL CATHETER DURING OPERATION 

1 To ^e^fy a diagnosis 

2 As the best guide to identify the ureter and its 

anomabes 

3 To pre\ent migration of ureteral calculi 

4 To empty a big bjdronephrotic sac vhich facilitates 

nephrectomy 

5 In pyelotomy and pyelonephratotny 

6 In infected stump ureter 

7 In ureteral fistula 

8 In any operation upon the ureter 

1 Ureterotomy 
J Ureterectomy 

3 Ureteral anastomosis 

4 Ureteroneocj stostomy 

5 Ureterostomy 

9 For the purpose of kidney pelvis irrigation and the 

maintenance of drainage 

10 In certain gynecological operations to avoid injury of 

the ureter 

TABLE III — THE USE AND VALUE OF INDWELL 
ISO URETERAL CATHETER AFTER OPERATION 
« To obviate renal or ureteral fistula in certain cases of 
P>«lotomy nephrotomy andureterotorayforcalculi 
i With the purpose of kidney pelvis lavage and mam 
tenance of drainage 

3 To secure heahng of wound primarily without leakage 

of unne 

4 For persistent renal bleeding 

5 In the occurrence of anuria or ur*rrua combined with 

daily infusion 

fusion of saline solution, and no doubt, many 
patients have been saved from fatal urxmia 
b) this Simple procedure 
Therefore it is my purpose, after a review 
of the literature and our own personal expen 
ences in routine work carried out m the 
Urological Department of the New York Hos 
pital, to present a resumfi of this subject We 
see in our daily practice that all patients who 
come for examination, either surgical or medi 
cal, justify the classification of the three 
groups already described 
The catheter which should be used for the 
purpose of diagnosis is a No 6 French X ray 
catheter, because of the shadow cast b> the 
roentgen ra>s and the belter contrast in the 
Pjelo ureterogram 

In routine treatment when the catheter is 
going to be left in place, any catheter will 
serve the purpose but when possible i larger 
sue. No 7 or No 8 would be better for main 
taming perfect drainage Two or three cathe 
ters m one ureter ha\ e definite v aluc Papm, 
volkcr, and Bumpus have shown the benefit 



Fig 3 DrawmgofCasei »bow)ng the horseshoe kidney 
with Its typical cbaractensties of kidney pelvis calyce 
pointing inward also showing the indwelling ureteral 
catheter fixed in position for the purpose of kidney peivu 
lavage and permanent drainage 


in abdominal pain, or renal colic, when it is 
caused b> stone in the ureter, because the 
catheter will serve to push the stone back into 
the kidney pelvis thereby securing a normal 
drainage and the cessation of pain, allowing 
at the same time a dilatation of the lumen of 
the ureter which will aid later m the passage 
of the unnary calculi into the bladder Some 
times when the stone is in the intramural 
ureter, the torsion of the catheters will serve 
as a net and m pulling out the catheters the 
stone may also come out Then the patient 
may W the stone at unnation, but if not it 
may be easily removed from the bladder bv 

cystoscopic manipulations ^ 

The surpnsing benefit resulting from the 

Sf f T outstanding achieve 

ments of modem urological surgery Besides 
ureteral stones it usually 
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Figs I and i Ca«e i Right and l«ft f>>elognin of infected bomshoe Lidoey treated succeisfull) witi indwUiUf 
ureteral catheter 


serves, Tt hen combined with roentgenograph), 
to detect the presence of unnary calculi or 
shadows within or without the urinarj tract 
and to disclose certain anomalies and patho- 
logical conditions of the upper urmar) s>stem 
that are more clearl) revealed in a p)clogr3m 
obtained after the injection of an opaque 
medium into the kidney pelvis 
This technical routine procedure in uro 
logical work IS well known and perfectl) 
standardized and is described in man) pub 
lications so there is no need to emphasize it 
at this time I wish to report only a fen iJIus 
trative cases to show the value of the ureteral 
catheter for correct diagnosis and its stnkmg 
results m therapeutic treatment (Table II ) 
During operation, the indwelling ureteral 
catheter has a definite place Albarran, m 


describing its use m certain operations upon 
the ureter and kidne> pelvis, calls attention 
to the facility and safety of the surgical pro 
cedure both to the surgeon and to the patient 
It afiords identification readil) with exposure 
of the cathetenzed ureter, eliminates errors 


and fears of cutting, damping, or t)uig a nor 
mal ureter, and makes the surgeon more sw 
and confident particular!) in thever> hazara 
ous and difficult cases or even m the rather 
common anomalous kidne>s and ureters en 
countered at operation This pre-operative 
C)Stoscopic procedure of cathetenzmg the 
ureter which should not take more than two 
or three minutes to accomplish, is the best 
help and guide m kidney surger) , its ments 
deserve a wide general application m safe 
urological surger) (Table III ) . 

Dunng the postoperative care of surgiM> 
diseases of the kidne) s the use of the indwell 
mg ureteral catheter should be a part of the 
treatment, mainl) to prevent fistula or un 
nar) stasis that mav lead to infection or to 
delay the healing of the wound It ab® 
secures perfect drainage b) kidney pelvnc 
lavage for the purpose of clearing up infection 
Many authors have reported sinking results 
m treating “renal colic or calculous anuna 
with a fixed ureteral catheter combined with 
the use of forced fluids and intravenous m 
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the> lia\e grown too large to pass through 
even with the aid of the indwelling ureteral 
catheter or bv cystoscopic manipulations 
The etiological stud> of the formation of 
unnarj calculi is as ancient as the historj of 
medicine and stiU remains much m the dark 
notwithstanding the manj theories advanced, 
plus the \ ast experimental w ork that has been 
done recentl> on animals But with the new 
methods of diagnosis at our disposal in modern 
urologj we have come to the conclusion that 
in the great majontj of cases infection plus 
lack of normal drainage due to pathological 
conditions of the excretory upper unnary s>s 
tern, has been the chief etiological factor not 
onl> of urinary stasis but in many instances of 
formation of a nucleus for veritable unnary 
calculi As a rule outside of the ^llent stone 
in the kidnej parenchjma infection is aUva>s 
present and plays a definite role Therefore 
the securing of drainage will lemam as the 
paramount and most essential of all treat 
mcnts, as it is to a sound prognosis 
Many of the so called cases of pyelitis and 
pyelonephritis, with obscure abdominal symp 
toms and gastto intestinal disturbances char 
actenzed perhaps by only microscopic hxma 
tuna or a few pu»cellsintheurine,haveproved 
to be the result of infection m the kidney 
pelvis, due mainly to retention of unne or 
faulty elimination , and it has been our expert 
ence to see a great number of these cases in 
our clinic m which the infection, diminution 
in function, and the positive culture for many 
micro-organisms hav e cleared up by means of 
routine treatment of dilatation of the ureters 
and kidney pelvic lavage, or the so called in 
dwelling or fixed ureteral catheter, which 
serves to obtain perfect drainage 
Indeed, the future in urological surgery 
rests definitely on the correction of infection 
and the maintenance of function 
In this hst decade the continued progress 
in modern urological diagnosis has secured a 
new method of examination, which has made 
It posMble to predict the prognosis in certain 
cases when controlled bv pjeloscopic studies 
The Necker school has emphasized its value in 
detecting through the fluoroscopic screen, the 
physiological contractions and movements m 
the filling and emptying of the kidney pelvis. 



Tis 6 This picture shows the combined use of roent 
nenography opaque \ ray ureteral catheter and pyelOR 
raphy in relaiion to diacnosis of anomalies in the upper 
unnary tract It illustrates beautifully a fused kidney 
which lies in the right side of the ower abdomen and 
which without this method of examination could easily 
be contused with an abdominal tumoc 

obtammg thus a vivid view of the elimination 
lime of the urine from the kidney , as it has 
been for y ears known in regard to the fluoro 
scopic study of the gastro intestinal tract 
The normal kidney pelvis injected through 
the cathetenzed ureter with the opaque mcdi 
um of sodium iodide, empties its contents, 
physiologically speaking in from 5 to 7 mi 
nutes, and whenever its contraction m empty 
ing IS slow or retarded, urinary stagnation 
with tendency to develop infection, or hydro 
nephrosis or pyohydronephrosis is consc 
quently in many instances, a common occur 
rence Lack of normal drainage or retention 
m the kidney pelvis may be detected by 
pyeloscopy , this condition can also be de 
tected by taking a third or fourth plate or 
roentgenograms m senes 10 minutes after the 
pyefogram and ureterogram are made This 
method will serve to reveal much unknown 
and overlooked kidney pathology and will 
demonstrate at the same time that the placing 
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Tiff 4 \ rav pictureshofling Jhe valu^of 
ms ureteral catheter as a meant of diagnosis demonstrat 
ing that the tno shadow sin the ureter correspond with the 
shadow of the catheter 


Pig 5 \ ra> picture of the same ca<e sbowtoj bej'l' 
cial results of the lodwelling ureteral catheter whiw 
seraed to dilate the ureter and facilitated the paasaje ol 
the Slone 


The catheter should be left in place for one 
hour or one daj , indefinitelj but the average 
time IS from 3 to 7 dajs if required It is 
essential that irrigation be done at least three 
times dail> vMth a mild antiseptic solution in 
order to prevent the blockage of the catheter 
with blood or pus to reduce the kidnej infec 
tion and to maintain a perfect drainage 
Albarran dev ised a special kind of ureteral 
catheter, tunnel tjpe m form with an open 
end to be used as an indwelling catheter, so 
that later, when it becomes soft and does not 
serv e the purpose of securing drainage, a long 
thin catheter attached to a bougie (as an ure 
thral filiform is attached to the tip of a sound) 
could be passed through it and left in its place 
removing the first one without submitting the 
patient to further cjstoscopj But, in these 
da>s, it IS not commonlj used due perhaps to 
the diversified improved cjstoscopes which 
facilitate painless procedure 
The contra indications to an indwelling ure 
feral catheter are the same as those to Qsto 
scopv The urethra must be permeable and 
^Mthout actual acute or chronic mfwtion or 
^entable discharge The catheter should be 
remov ed or replaced in certain instances when 


necessar) but it should be definitelj taken 
out when It causes discomfort or pain to tbe 
patient and in cases of chill or high tempera 
ture 

It is well to remark that there is no deMite 
rule governing the principle of the indwelling 
ureteral catheter because each case is a law 
unto Itself and clmicallj or surgicallj snould 
be treated according to its ow n requirements 
Not long since ureterotom> for stone wa< a 
common operation in unnarj surgerj , but m 
these da>s it has become rather rare in 
of the fact that go per cent of all small and 
medium sized stones of the ureter and kidne> 
pelvis diagnosed are passed bj means of an 
indwelling ureteral catheter or b> dilatation 
with bougies of ureteral c> stoscopic manipula 
tions 

It IS wise at this time to emphasize the 
pnnaples relating to the formation and re 
formation of stone m the unnarj tract be 
cause the laitj behev ed for a time that unnarj 
calculi are dissolved b> internal medication 
and passed out This theorj should bj no 
means be considered because stones m tM 

unnarj tract whenever found, are eliminated 

onlj bj spontaneous passage at mictuntion 
when thej do not encounter anj mechanical 
obstruction, or bj removal at operation when 



Fie 8 ThacaseiUuitratesthevalueoftheufeterofcram 
for Steciini? paibological anomalies of the ureter «ith 
the patient m the erect posture the tatheter is withdi^n 
aotfat the same time the sodium iodide is injected This 
case shows a double kidney pehis and a double ureter 
with the ureters united before teaching the bUMet and 
therefore shovong cysWsco^ally a normal bladder with 
iKitiQit ucetera .1 ounces This condiiioa could not be 
detected without this routine esamination 

obtaining satisfactoij results m the treatment 
of such cases when there is an infection and 
lack of proper drainage 

Case h Use of the indnellmg ureteral catheter 
duniiR nephtectomi for cakulous pyohjdTone 
phrosu 

Miss L D i8 years oW born in Scotland cansc 
to the female clinic of the Ufoloi,ical Department of 
the \ev. \oiW Hospital on December J4 1918 cwn 
pJaiaing of pain m the right kidney region of over 
I year s duration bh<* suPEered {torn ftequenev of 
urination and noctuna four to five times andpyuna 
and disuria Ifer previous history was irrelevant 
trenstrualion started at the age of i rand was always 
Tegular The symptoms and unnarv complaint net« 
getting worse and produced fatigue and constant 
pain m the right lumbar region radiating a)oo$ the 
ureter down to the right ipiadrant The patient was 
cjstoscopcd and the bladder mucosa throughout 
was found to be slightly congested but otherwise of 


Fig 9 Case* Pyelo ureterogtamsbriv-mg a istUnsu 
far calcufus blocking the injection of the opaque medium 
at the urtttraipeUic junction OfttbeU(t «de thrcedis 
(met ettra unnary shadows due to calcified lymph nodes 

normal appearance On catheruation Pf the ureters 
specimens w ere co1i\ecle<i from iheWt side Mid none 
was obtained from the right The functional tests 
showed that the left kidney was within normal 
limits There was secreted urea t5 grains per liter 
and the lime of appearance of the dye after the 
phenohulphonephthalein injection was 3 minutes 
with 10 per cent concentration The culture was 
regatne hut the culture of the urine from the 
bladdet show cd bacillus cob comrii.iiis The patient 
returned a week later when another cystoscopy was 
performed and a spttiinen w as sent to the laboratory 
for a guinea pig inoculation Also plain pictures and 
a nghlpyelognim were taken revealing a rectangular 
shaefow, apparently in the pelvis of the right kidney 
at the point of the ureteropelvic junction therefore 
blocking the normal drainage of the organ The left 
kidney shadow was notmaf in sue and in good posi 
tion and there could be seen three small round 
•badowsapparetitfy in the contour of the left kidney 
but eatra unnarv and therefore probably calcified 
lymph nodes Thenghlpyelogram show eel almost a 
complete blockage of the right pelvis by the stone 
so that ttoue of the sodium iodide entet^ the pelvis 
but ran down the right ureter which is apparently 
withm normal IiniiU The impression gamed was 
that of a rectangular stone in the right kidney peh is 
and tt was suggested that the stone be removed 
under regional anesthesia The patient entered 
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fig j lilUccrjl (iouMt and doubfc ureter 

dissnoscd c>stoscor>icall> roentcenographieall) and 
p>e!oftraphJcal|) showine lint> in the ureter and unitary 
ttisis plui infection which was successful^ treated snih 
indHelJmg ureteraJ catheter (Kirirm s case ) 

of the fixed catheter is of great practical xalue, 
bt cause It serves to secure drainage from the 
f^itfney peivis of the retained sodium iodide 
and will prevent the reactions after pvelog 
raph> such as kidnej pain and more or less 
discomfort until the medium is absorbed or 
eliminated 

The indwelling catheter after p>eIogriphv 
IS therefore highl> desirable because it mil 
serve to permit the suction of the opaque 
medium aUo lavage of the kidnej pel^^i. 
therebj relievung pam and maintaining perfect 
drainage 

I shall describe a few cases w hicb I hav e had 
the good fortune to encounter in m> omi prac 
tice and which will serve to illustrate the 
routine procedure used m the three groups 
de«cnbcd in the three accompanying tables 
wherein is briefly explained the incidence o» 
Iht value and use of the indwelling ureteral 
catheter 


pressure of 10^60 lie had been sicl, m bed for tbe 
last 3 months before he was brought into The Nes 
hork JlospiIaJ He ronsufled me on October 
iOJ8 complainingof painacrossthelowerbrfck with 
dvsuria marked pyuria nausea vomiting head 
ache and high temperature The famih histot) 
md the past personal history are irrelevant eicept 
that he had an attack of malaria oyearsprevnouslv 
and had been suflenng with chronic constipation aU 
hi$ life al 0 for many y ears he had pam in the back 
pvrtinibrh radiating to both lumbar regions 
Slight frequency of urination both during tie dav 
and at night had persisted for mans years and was 
more ttoubfesome whenever he caught cold On 
arrival at the hospital cystoscopv was done witha 
functronal renal lest and a pveJogram of Ihe nghl 
side revealing the presence of a horseshoe kidnev 
with pvelitis and pvelonephntic infection The 
ureteral catheters were inserted into the kidnev pel 
VIS in order to secure dramace and for the purpo-e 
of imgaiton The patient was put on forced fluids 
having as medication methvlene blue and qumme 
sulphate three times dailv internallv 4Uo 1 coo 
cubic centimeters of saline intravenous infusion was 
adminislereti dailv and high teJonic imptwn 
also instituted The patient s temperature ran trom 
loi to 103 degrees for 7 davs although his general 
condition was much improved and be was able to 
take food and to eJiminate Jarffe quantities of urine 
Ills blood chemistrv was higher than normal and 
the Uassermann ie»t was negative On lie eioMr 
day another cvstoscopy was performed when s 
pyelopram 0/ the left side was made showing the 
cafyees of the kidnev pelvis aI»o pomling inwsr&v 
and therefore proving the presence of a fused 
horseshoe kidnev \ slight degree of hv dronephrosi* 
with lack of drainage and infection w as also deteclec 
The catheters were reinserted and left flTcd in place 
The sodium iodide was suctioned and the kmut 
peivu irrigated with plain distilled water This was 
followed with an irrigation of the kidnev pelves with 
a solution of aerillavine i 10000 The patient 

graduaffv improved the temperature came down ti? 
normal and he left the hospital on November j i9» 

with the diagnosis of infected horseshoe kidnev lo 
which he was advised to return for further treat 
ment consisting of dilatation ol the ureters ana 
Lidoev pefvic lavage This treatment has been 
earned out at mtervalsof 2 weeks on sev eral occasions 
and this patient al the present time is free iroir 
svmptoms and his urine is clear He genera^ 
improved has gained in weight and has resumed 
his occupation ffowever the patient has heen 
•advised that if this pathological condition of the 
kidnev persists in troubling him it will be necessarv 
to consider a svmpbvsiotomv operation m orQ« to 
separate the fusion of the Kidnev parenchvma from 


Tase I \ alue of mdw elimg ureteral catheter m its isthmus 
iVe diagnosis and treatment ot infected horses oc shows the value of an indwelling 

„ 1= ,8 vears old poorlv nounshed ureteral catheter both in regard to cliagoosi, 

^ °d aTutely ill verv pale feeble with a blood when combined with pyelography and in 
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FiS It Case j Bilateral renal lilhtasis showiDc tbe 
opnque ureteral catheter in contact «ith the renal calculi 


examination was again made Tbe specimen ob 
tamed from right ureter was clear and showed lo 
grams of urea pet liter while specimen obtained from 
the left side was cloud> and showed 4 j crams of 
urea per liter One cubic centimeter of phenoUul 
phonephthalein injected intraNenously appeared on 
right side in 4 minutes and on left side in 4 $ minutes 
The phenoliulphonephthalein test show^ secretion 
on the riRhl side 8 per cent in 10 minutes and 2 per 
cent on the left side Microscopical examination of 
the urine from the left kidnex show ed it to be loaded 
with pus cells Howexer her general condition was 
much improved the patient had gained 22 pounds 
in weight and as her kidney function and blood 
chemislr> were better it was suggested that the 
stone that occupied the complete left pelvis be re 
moied b\ nephrolom\ 

The patient was readmitted to the hospital on 
^Ia^ch 18 igio and under paraxertebral anxsthesia 
neptiTOtomx was performed and the large stone 
from the left kidney was removed succrssfuUv 
Dunng the operation the kidney was found to be 
(jmte large it contained pus but the parenchyma 
still appeared to be in good condition and therefore 
sufliaent lo maintain satufactorv function The 
patient had an uneventful recovery and left the 
hospital 16 davs after operation with a small lumbar 
sinus butinverv good condition 

It IS of interest to remark in this case how, 
b> simple cv sto-copic treatments with cathe 



f-lg 12 Cases Actual size of the two ludney stones 
removed at operation 


tenzation of the ureters and kidnej pelvic 
lavage, and the method of the indwelling 
catheter, this patient steadily improved, and 
notwithstanding the unnary complaints and 
infection caused hy the stones in the kidney 
peKis her general health improved with this 
treatment and thus we could perform sue 
cessfull) the tw 0 operations for the remov al of 
the offending stones The first operation was 
done bv me March 23, 1928, and the second 
one was done b> Dr Low slej, one > ear later 
in March 1929 The two operations p>elot 
om> and nephrotomy were earned out in 
order to remove the bilateral kidney stone, 
paravertebral anaesthesia being used under 
which the patient did etceedinglv well She 
made a complete recovery 
Casf 4 Xalue of fixed ureteral catheter after 
nephrectomv for renal tuberculosis in an attempt to 
aid the heaLng of the lumbar wound 
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Fig to Cate t Drawing el epecmen remoied at 
operation showing the rectangular calculus «bi(h had 
blocked the normal drainage of the kidney and produced 
the distortion of the whole organ ending m the formation 
of p)oh}dronephrosis 


the hospital on Februar> 17 igrg In this case the 
patient was c>stoscopcd before the operation the 
right ureter being catheterized mth a No 6 Fieocb 
catheter which was left fiwd »k stia during the 
operation with thepurposeoffaciliUting thesurpcal 
procedure and readil) erposing the ureter \i the 
operation when the kidne) was exposed it was 
found to be a shell or a definite pt ohj dronephro 
s)> with complete distortion of the whole Lid 
ne> parenchtma and was functionless Therefore 
nephreclomt was performed ^fier a most satis 
factors surgical exposure the catheter was pulled 
out bj an assistant and then the ureter was clamped 
cut and tied in the usual manner The kidnes was 
removed the pedicle was tied and the wound was 
closed with small cigarette drainage Patient made 
an uneventful recot er\ and returned home in 
weeks "^th the rep*'rectomued wound closed and 
praclicall) free from urmar> stmptoms 

Casf 1 Rihleral renal Jilhiasis Right pteloto 

ms and one tear later nephrotomj for removal of 

Scuh Uneventful recover) The value of the 


indwelling catheters in this case is correcting lafec 
tion and securing drainage 
S A an Italian woman 50 ) ears of age came info 
the female clinic of the Department of Urologv of tbe 
New \ork Hospital March 23 1928 complaining 
of pain in the right upper quadrant for the past th 
sears with slight frequenct 0/ urinatwn and marked 
nocturia Unnaltsis showed considerable pus The 
patient was submitted to complete urological 
examination On ctstoscopv examination the 
bladder was found to be terj much congested 
throughout both ureters were catheterued andlhe 
functional test was quite diminished on both sides 
\ii V ra> picture was taken with the catheters and 
the instrument fixed in position and showed two 
enormous shadows in the area of both kidnet 
regions Therefore a diagnosis of bilateral nephro- 
lithiasis was made The right kidoet hating much 
better function than the left the patient was 
admitted to the hospital and ptelotom> for removal 
of the stone on the right side was done The patient 
had an uneventful convalescence and the lumbar 
wound was firmly healed But on the seventh dav 
of the operation she developed pain on the side of 
the operation and it was easv to palpate a fairlv hie 
distended right lidnev She was runmnsa teopfra 
ture from normal up to le: degrees The patient 
was then cvsloscoped and on catheruatioo of the 
right ureter a considerable amount of thick green 
pus was obtained The catheter was left in place 
and the kidnev pelvis was irrigated with aenaiiwe 
I I eoo several times The catheter was removed 
in 48 hours and the patient was submitted to an 
other cystoscopy 3 days later when much purulent 
unne was still suctioned from the kidnev pelvu 
The catheter was left m place for several houn m 
order to secure drainage and to irrigate the kidnev 
pelvis The patients temperature came down to 
normal and she left the hospital on April 13 J9 * 
when I advised her to return to the clinic where she 
received weeklv cv sloscopic treatments wiin ticrne' 
pelvic lavage for several months The infection sub 
sided and she was sent to the counto order to 
build up resistance for the second operation 
months later upon her return her general cond ion 
was greatU improved but she was still suffering 

with a dull pain in both kidnev regions and frequenev 
of urination Cvstoscopv and renal tests were made 

a) am showing that functional tests in regard to urea 
secretion and time of appearance of the phenol 
sulphonephthalein were verv much improved A 
summarv of the past historv of the case i» of mtere't 
and shows that on October 31 igzS the phenol 
sulphonephthalein test show^ secretion 003 pet 
tent in 10 minutes on the right side and 3 perce i 
on the left side Lultures from right and left ureters 
showed bacillus coli lommunis \n \ rav of the 
gemto urinan tract taken on I ebruary is 1929 
showed the left kidnev shadow to be large in size 
and in fair position and the entire pelvis was filled 
with calculi On March 6 1929 the kidnev func 
tion was still markedly diminished A cvsloscopic 
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hj IS Cii«s riam\ rsypbiesf’OMftg tbevatueof 
the ureteral catheter m diaijcwais when the ahadow of the 
ttone in the ureter correrponds Mlh the shadow of the 
catheter 

P T an Italian woman aged ss> ears married 
was admitted to the medical ward td the Sew \otV 
Hospital on June 13 ipaS The diagnosis was 
acute p) elitis nephrolithiasis and diabetes mellUus 
The patient was submitted to numerous ostoscopje 
examinations that apparently relieved her condition 
and she was readmitted to the medical ward a few 
da%s later complaining of pain in the right lower 
quadrant accompatued with chilU and bladder 
simptoms with marked piuria and frequmn of 
urination The inteiestiwg feature »n this case » that 
w hilc she had the first ci stoscopic esamination and 
pv eloRTam made the diagnosis ol stone at the tire 
teropel'ic junction was made and this patient was 
submitted to further cy stoscopic treatments for 
dilatations of the ureter and kidnev pelvis lavage for 
the purpose of allowing the passage of the stone and 
to corrcit infection In subsequent examinations 
the shadow of the stone in the \ ray plates was 
found to be at the ureieropclvic junction apparcntlv 
impacted in that portion of the ureter and being the 
cause of the ittentiow which produceil the prestnee 
of acute infection in the right kidnev A plain X ray 
picture with the catheter in position and with the 
kretschmer double exposure showed a definite 
shadow of urinarv calculi m the upper portion ol the 
right ureter just abov c the transv erse process of the 


r 



Fig id Cases Picture shows the Kretschmer double 

X sure to determine that the shadow of the unnary cal 
i corresponds with the shadow of the catheter 


third lumbar vertebra This point was beautifully 
corroborated by the fillmg defect at that point in the 
pyelogram As the patient was submitted to numer 
ous c\ stoscopic treatments and kidney pelvic lavage 
in the genitourinary dime of the P.eiv \ork Hos 
pital and did not pass the stone but developed high 
fever tender kidney and acute renal condition 
operation for the removal of the stone was advised 
1 he patient entered the hospital and ureterotomv 
lor the removal of an impacted stone of the right 
ureter was performed on December 14 s^aS under 
paravertebral anesthesia Before the operation the 
patient was put in the lithotomy position on the 
table and evstosroped without difiiculty A large 
'to 7 ureteral catheter was passed up to the pelvis 
of the right kidnev and allowed to remain The 
cjsioscope was then withdrawn and the patient was 
put on the table in the usual Twsition for a kidnev 
operation It was striking to find during the opera 
twn that the catbeterued ureter was readilv es 
posed and that there was not any unnary calculus 
found in this catheterized ureter Then search for an 
extra anomalous ureter was made and a super 
numerary ureter containing an impacted stone was 
found This anomalous ureter ran from the upper 
portion of the pelvis of the kidnev down a^ut one 
half the way to the bladder umimg with the ureter 






Fig 13 Case 4 Right pyelogram of a tuberculous kid 
ne> showing a cocnpictefy distorted and funcimnless organ 


S L History No 137480 an Italian uoman 45 
years of age, married came to the female dime of 
the UTotogical department of the New ^ ork Hospital 
on August 3 igaS, complaining of pain m the right 
lumbar region intermittent hxmatunafor th \ear$ 
She suffered from marked pyurra njth pam and 
burning at urination also frequence during the dav 
and at night as often as e>ery half hour dunng the 
day and several times at night Patient was >ub 
Rutted to rompJelc urological esannoation On 
cystoscopi a definite ulcer maoUmg the mouth of 
the tight ureteral orifice w as detected As the patient 
had a very poor bladder capacity and complained of 
pain catheterization of the ureters was not made 
She was submitted to bladder la\age and metbslene 
blu^ WAS given Two weeks later another cysto 
scopy was done with catheterization of both ureters 
This ejamination showed that the left kidney had 
good function and that from the right side no spea 
men of urine could be obtained Ey en after injecting 
a few cubic centimeters of water no dye was elimi 
naled Pyelogram of the right side was taken show 
ingagrealK excavated kidney giving the impression 
of a tuberculous py onephrosis The p^ieni w« sub 
nutted to the hospital for operation Septem^r 13 

f ,!8 andat.gl>tneplmctom> aasparfoimrfaBfc 

naravettebral anaislhesu The patieot left the hos 
t?i nrtobet 23 1028 with a small lumbar sinus 
1 hTcSfrerfpO™lapta ne (oi alnch .be .as 

IcMtedT » ll>' «"•' '‘'“C .ith ana 


Fig 14 Case 4 Fielogram taken of the kidney 
men remoieil at operation showing complete aistortwaoi 
ibeotganwithyery little parecichynia remaining yeraywf 
(he diagnosis of kidney tuberculosis 

tuberculin and light treaiment She a\aO h-i * 
cy stoscopic treatments w ith irrigations of the stump 
ureter with a solution of rivanol dextrose 1 ®oo 
and on several occasions the ureltral catheter was 
left fixed in place to secure drainage and to allow the 
lumbar wound to heal Also the ulcer eetiat lie 
mouth of the ureteral orifice was fulgurated with an 
electrodeoa tno different oicasions The patients 
wound healed up eniireK as well as the tibercinous 
uker of the bladder and she made a complete re- 
coyery Six months after the operation the 
had gamed oyer 60 pounds in weight and her 
general condition was excellent and she was entirely 
free from urinary symptoms 

In this case the /LteeJ catheter aided m the 
healing of the wound securing drainage, 
relieving infection and hastening the com 
pletc closure of the wound thus effecting a 
permanent cure 

Case s I reterotomv for impacted stone 10 an 
anomalous ureter Value of the indwelling ureteral 
catheter during operation to corroborate diagnosis 
to discover anomalies encountered at operation and 
to facihtate safe surgical procedure Case of double 
ureter containing stone where urography did not 
reveal the condition found at operation 
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results, formstance Watson and Cunningham, 
m an anal> sis of 20 s cases of calculous anuna, 
in which a group of no such cases were 
treated expectantly, reported deaths m 80 
cases, a mortality of 72 7 per cent, and in an 
other group of 95 cases, treated operatixely, 
reported deaths m only 44 cases, a mortality 
rate of 46 3 per cent Therefore, while many 
of these cases could have been treated sat 
isfactonly with the method of the indwelling 
catheter as recently emphasized by hlanon 
and Heitz Boyer, Papin, Beer, Eisendralh, 
and other writers, at the same time one 
should not wait too long because if relief from 
syTTiptoms IS not obtained m a reasonable 
length of time, surgical intervention is the 
operation of choice In other words, the in 
dwelling ureteral catheter is not a panacea for 
all pathological conditions 0! the upper 
urinary tract Nor should operative inter 
vcntion, when required, be delayed More 
over, It IS obvious that the diagnosis must be 
accurate and dehnitely clear, ^causc besides 
a few contra indications this method should 
not be used m cases of extrarenal or mtratenal 
conditions of the kidney when the pathological 
process has become well advanced or does not 
communicate with the excretory apparatus of 
the organ, as in the case of pennephntic 
abscess, cortical abscess of the kidney, or well 
advanced renal tubcrculosisorhypcrnephroma 
of the kidney , when surgical relief must remain 
as the most imperative hope of cure 

CONCLUSIONS 

I The indwelling ureteral catheter is of 
value in urinary surgery , not only in regard to 
diagnosis and treatment but as a convenience 
during and after operation 

•’ The empiric classification of the three 
groups in the three accompanying tables is 
made only for the purpose of popularizing a 
practical procedure, which deserves a wide 
application 

3 The catheter to be used is preferably a 
No 6 No 7, or No 8 It should be an X ray 
catheter because this type is more durable, 
more flexible and produces less discomfort 

4 It is essential that the catheter must 
serve its purpose, that is secure drainage, le 
Iievepain and correct infection 
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5 The fixed catheter should be irrigated 
at least three times dailv , w ith a mild antisep 
tic solution as boric acid or acnflavine 
1 10,000 Also, in certain cases, when pos 
sible, two catheters m the same ureter and 
continuous irrigation may be definitely in 
dicated 

6 The catheter should be left fixed in place 
for a penod of day s or even weeks, until symp 
toms are relieved or as long as necessary 

7 Inleavmgtbeindwellingureleral calhe 
ter itf situ, in certain cases in which there is 
marked infection of the bladder or in which 
the bladder does not empty properly, it will 
be advnsable to use a retentiv e urethral rubber 
catheter with the double purpose of securing 
drainage of the infected unne, indefinitely, 
both from the kidney pelvis and from the 
bladder When this double drainage is re 
quired, the urethral catheter should be easily 
passed, it being inserted through the inlying 
ureteral catheter 

8 During operation, the fixed ureteral 
catheter is the best guide to the surgeon It 
affords ready exposure of the ureter and faah 
tales any surgical procedure upon the kidney 
pedicle 

9 The most sinking results are obtained 
with thismethodof treatment m " renal colic,” 
ureteral calculi, pyelitis and pyelonephritis, 
the so called idiopathic hsemaluna, urinary 
stasis with or without infection, and in calcu 
lous atiucia Also in certain instances when 
clinimation of unne is insufficient, forced fluid 
and daily intravenous infusion are highlv de 
sirable 

10 After operation, it will serve to secure 
drainage and prompt healing of the wound, 
without leakage of unne or the formation of 
permanent fistula 

11 Also, after operation, it will serve, too, 
to div'ert the urine from the bladder, particu 
larly in operations on vesicovaginal fistula:, 
thus pennilting the bladder to heal without 
infection from the urine 

la The techmque of the indwelling ure 
teral catheter is merely that of cy stoscopy and 
calhelerization of the ureters and to accom 
push It, It does not require more than a work 
mg knowledge of these methods by the 
urologist 
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Fis 17 Case 5 r>el4gram shomng a CiI!ing<I«reci at 
the ureteronelvie junction or upper portion of the ureter 
Khere the thadowof the calculus was seen in the plain pic 
lure In this case the ureterogram was not taken thus 
failing to reveal the anomaly of an estra ureter containing 
the calculus which was discovered at operation while 
having the ureteral catheter tued in place 

which was previously catheterized about the middle 
of the iliac vessels The indvielling ureteral catheter 
during operation proved to be of great assistance in 
detecting this anomalous condition of the ureter not 
revealed bv the pvelo ureterogram and it facilitates 
the surgical procedure m a most satisfactory manner 
The ureter was incised and the stone was removed 
in the usual manner the lumbar wound being dosed 
in layers The patient had an uneventful recovery 
The wound healed by primary intention and the 
patient left the hospital in 14 days in cgcellent 
condition 

SU1IUAR\ 



value of the rndwelling ureteral catheter during epersMn 
The calbeteneed ureter is readily identified but no stone 
was found m lie ureter and on furrher d»«ection an ettn 
ureter was discov ered containing the impacted stone 
wassuccessfullyremoved by ureterotomy Thet^P 
ureters united before they reached the bladder and 
urography did not reseal the condition Thispre-operau^ 
procedure of fieing ibe ureteral caiheler»«ri/ii haspro\ea 
to be most helpful and satisfactory 


ter fails to relieve the alarming s)nip(oin’ 
surgical intervention should not be del3)ea 
(Case 5) The life of our patients could be 
saved by anj opwrativc procedure upon the 
Lidney or ureter in an attempt to remove the 


The indwelling ureteral catheter is the most 
valuable adjunct in urological surgery Its 
clinical results obtained m selected cases are 
most gratify mg, but alw ay s of paramount im 
portance is correct diagnosis before establish 
ing the proper treatment because it is obvious 
that no treatment will ever be adequate if the 
clinical entity has not been recognized 

In acute clinical conditions, likewise in ral 
culous anuria, it the indivelling ureteral cathe 


obstructing calculus and to secure urinarv 
drainage 

One of the most common incidents in the 
pathology of nephrolithiasisorureterolithiasis 
is the calculous anuria or suppression of urine 
toward the formation of uronephrosis and 
fatal uremia and the statistics have shown 
evidence of the gravity of this condition U 
has been proved also by many authors that 
the early operative intervention gives better 
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ADEQUATE exposure is the great secret of 
success in the performance of aUdominal 
operations It should be such that the sur 
geon IS able to dissect or carrj out any manipula 
tions m the particular operation field under per 
feet sight that he is undisturbed and unhampered 
by the neighboring viscera, and that the organ or 
organs on which he is operating are, as far as pos- 
sible under normal physiological conditions 
It IS, of course, a common and traditional prac 
tice during the progress of an operation on an 
organ, to drag it out of the abdotninal cavity 
such a procedure does not constitute a truly scien 
tific exposure The proper way is to isolate, ex 
pose, and operate on the organ while it is tn sUu, 
that IS, while it is m the abdominal cavity where 
It 13 naturally kept warm and moist In these 
circumstances there is no necessity to handle 
bowel or to drag on mesenteries both of which ate 
richly supplied with shock susceptible splanchnic 
nerves It » perhaps not sufficiently lealiacd what 
a big factor unnecessary interference with physio 
logical conditions during an operation is m pro 
ducing shock and inducing inhibition of the move 
ments of the alimentary canal This has often 
been signallv apparent to us when operating on 
the abdomen under local anesthesia It has been 
remarkable to see the distinct change in the pa 
tienl s general condition if much visceral dragging 
or handling becomes necessary although no pain 
IS produced On the other hand, while manipula 
tions on a poorly anaisthetizcd abdominal wall 
give rise to pain they have almost a good cflect on 
the patient s general condition 
Manv years ago having these basic considera 
Uons in mmd we evolved a system of abdominal 
technique the exordium of which was woven 
round a rather crude mechanical retractor, de 
signed so that these and other desired pnnciples 
in abdominal technique might be earned out It 
w-as originally an expedient to render possible cer 
tarn extremely difficult practically impossible. 


secondary gastric and gall bladder operations 
This clean, definite, standaidized method of oper- 
ating graduallv forced itself by its very poten 
tiality and usefulness into our technique in other 
abdominal fields We soon found that it made 
abdominal operating easier and quicker, so that 
if It did nothing else it mmimired ansslhesia and 
lessenedsbock to thepatient Also itsavedstram 
and conserved the energy of the operator 
The keystone of the technique is a gentle, 
evenly distnbuted, unvarying protecting mstru 
mental retraction and control of the abdominal 
wound and wall Principles concerned m this 
technique and attained by and embodied in the 
use of this retractor are 

1 Effective wound protection from trauma 
and infection 

2 Control of the anterior abdominal wall, so 
that it can be lifted away from the viscera, thus 
creating a space for (a) operative manipulation 
(b) exploration, (c) the easy replacement of m 
(estmes and (d) the toilet of the peritoneum of 
the anterior abdominal wall 

3 Isolauon of the organ to be operated on by 
complete instrumental exclusion of the intestines 
from the area of operation 

4 Systematic ‘guy rope” anchoring of hoi 
low viscera to the frame enabling gastric or 
intestinal suturing to be earned out against con 
stant tension vnth great precision, exactitude, and 
neatness 

5 A ratchet ‘‘spreader’’ action enabling the 
retractor to be used for the surgical approach to 
the kidney, lung bladder, etc 

We soon found that an extraordinanly light 
Misthesia was possible because the anterior 
abdominal paneles were not constantly being 
handled, and because once the retractor and its 
mechanical hands’ were "set,” great relaxation 
was not a consideration 
Difliculues in suturing the abdotmnal wound 
also disappeared probably because the light but 
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1 lb a Retractor set (of a pelvic operali"'' Tlie incision is in the low er part of Ihe 
aWommal wall 1 heedtesof the wound are covered with rouch glove rubber Me 
chanical hands 5 and 6 with a soU scari aclinR as a butler Veep the inieslines 
well out of Ihe wound and well op into the abdominal canty The mKis is empli 
eveept for the rectum uteres and its adneva / ^tion of a single hook to sliow 
how It jams and hves the michaiiKal hands 


inches (Fig ) are laid over the vvoumJ so that 
lhe\ overlap its edges well The frame is laid on 
ihcsc and if the wound is m the upper part of the 
alxiominal wall (hig 3) the left forcfinRCf is 
plated on the towels at the lower angle of the in 
cision where thej are tucket! well under the cut 
edge of the ahtlominal wall Retractor / is now 
substnuted for the finger and is held op bj the 
left hand of the assistant so as to elevate the ab- 
dominal wall until It 15 clear of the viscera and 
thus enable the operator with his left hand at C 
to tuck the towel at this point well under the 
peritoneum and unhampered bv intestines to 
insert retractor , and lock it on the frame The 
assi lant using his right hand pulls the fraine 


toward him and keeps it on tension at the point C 
so that omentum or mtesimes cannot get under 
retractor ’ He still retains the upward tension on 
retractor i This facilitates the insertion and the 
locking of retractor j Retractor / is now locked 
The assistant vvith his hands at £!and G now lifts 
the frame enabling the towels to be easiK turned 
under the peritoneum in the upper wound angle 
and permitting the insertion and locking of rt 
tractor 4 

The wound now should l>c open to ns fullest 
extent under slight tension ociK and the wound 
ctlges, including peritoneum should be ncallv 
coveref! so that there should lie no fear of <li- 
atTan>,eTnent damage, or infection (Fig 5) 
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Fir I Four b'adf'l aWommd retractor / and tao 
Slotted L pieces vihieh doseuit into each other » sltdine 
bar which nioveson/ani}.rb3’r3(ci)et3clK>n / S and 7 
double hooks for retractors I C // / A and O sincle 
hooks for atUehini; mechanical hands \ll these loci 
the retracton and mechanical hands by a lamminc 
action on the frame because they work on a series of m 
dined planes 


continuous pressure of the retraclor fatigued the 
abdominal muscles 

The results, both immediate and remote were 
eTCeedjng)> good for this method of opemtng 
demanded and developed a special ty-pe of de 
sirable operative skill, that is, accurate detailed 
dr> dissections under good vision w ith fong verj 
sharp instruments— reall> an ideal technique 

That this meticulous and precise method was 
justified was demonstrated by observ’ationsinany 
secondary operations after ths technique These 
revealed a remarkable absence of adh^ions and 
some abdomens looked as if they had never been 
opened before Since the adoption of this lech 
nique, wound infection has been almost unknown 
to us Perhaps the most noticeable thing cer 
tamly from the patient s point of view is the 
placid postoperative course, the absence of any 
definite “after treatment” period Indeed, the 
sistershav eof ten volunteered the information that 
the patients operated on in this way may bedis 
tinguished by the remarkably little after Ueat 
ment they need We have often demonstrated 
that, intelligently used, the retractor never in the 
least degree traumatues the wound 

In the li'^ht of the foregoing it is difficult for us 
to understand rth> some surgeons still base a 
nreiudice against the use of proper inslnimental 
"etractron, why they peter to draw the ™cera 


out of (he abdominal cavitv where thej are iept 
warm and moist and whv the\ should reaD\ 
make difficulties as for instance, bj operaUng 
in an area which is inadequately lighted because 
their own and their assistant s hands are in the 
light, and because the crow ding in of theinies- 
tincs and of the wound edges prevents the access 
of natural light to the part 

TIIL RETJUCrOR 

The retractor has been redesigned in the light 
of ten V ears ctpcnence, and is here illustrated for 
the first time, Figure i It consists of two slotted 
1 pieces / and a which dovetail intoeachother 
a sliding bar, J which moves on i and » b\ a 
ratchet action, four retractors (/, 2, 3 and 4 
I ig 2) for clasping the abdominal wound a sys- 
tem of mechanical hands Cf d and g 
Figs 2 and 3 w ith detachable blades of different 
shapes and angles Fig 4) 

The instrument is so designed that there are no 
screws vet the retractors and ‘ mechaniw! 
hands by a jamming action remain firmly on we 
frame m whatever position they are placed This 
IS accomplished by a system of inclined dsnes 
incorporated in the frame and in the single hoots 
(//, K,l ,0 L) and double hooks {B, P ^ |)“ 
Figure 3 and in the retractor and handles of the 
mechanical hands ’ 

When the ‘ mechanical hands’’ are inserted it 
j> particularly nectsaty to note that they are 
alwavs at first loosely fixed on the single hook at 
^ (Fig 5) or a point corresponding to it, that !> 
with the handle at right angles and near th“ «ntef 
of the bar \ firm lateral movement loir (^*0 5 ' 
will now tighten and jam the ‘ hand as the side 
L1-C2 IS longer than the side Ct-Cj 

Except for the frame and mechanical hands, 
the retractors used belong as a rule to the arma 
mentanum of any surgeon 

‘ SETTING THE OPER-VTION HELD 
The field of operation should be set deliberately 
as a stage of the operation It is better to ® 
somewhat smaller incision than usual in order to 
get the spnng like action of the muscle It is this 
that really retains the retractor firmly m posiUon 
and gives the frame its lifting purchase on the 
abdominal wall if this lifting purchase is intelli 
gently cultivated and used it becomes evtraordi 
nanly useful in abdominal operating . 

If there are no adhesions to the abdominal wall 
as a first step the retractor should be introduced 
and fixed as follow s 

Two very thick towels or two specially made 
sheets of rough glove rubber 15 inches by it 
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111 , 2 Retractor $et for a pelvic operation The mcisionism (he lonerpart of the 
abdominal Mall The e(l|,es of the nouiul are covered with touch slove rubier Me 
chanical hands j and 0 with a soft scarf actmc as a buffer Leep the mtrstmes 
well out of the wound and well up into the abdominal cavit> The pelvis is emptv 
escept for tlie rectum uterus and its adneva / Section of a sm"Ie hook to show 
how It jams and flses the mechanical hands 


inches (tig j) are laid over the wound so that 
the> overlap its edges well The frame is laid on 
these and if the wound is in the upper part of the 
abdominal wall (Fig 3) the left forefinger is 
placed on the towels at the lower angle of the in 
cision where ihej are tucked well under the cut 
fdj,!. of the abdominal wall Retractor 1 is now 
substituted for the finger and is held up bs the 
ictt hand of the assistant vo as to elevate the ab 
' orninai wall until it i» clear of the viscera and 
Inus enable the operator with his left hand at C 
” '(‘tk the towel at this point well under the 
peritoneum and unhamfiered bv intestines to 
nsert retractor a and lock it on the frame Fhe 
distant using his right hand pulls the frame 


toward him and keeps it on tension at the point C 
so that omentum or intestines cannot get und'^r 
retractor w He still retains the upward tension on 
retractor / This facilitates the insertion and the 
locking of retractor j Retractor / is now locked 
The assistant with his hands at £ and G now lifts 
the frame, enabling the towels to be casiK turned 
umkr the peritoneum in the upper woun<l angle 
and permitting the insertion and locking of re 
tractor ^ 

The wound now should Ijc open to its fullest 
ectenl under slight tension onlv and the wounil 
edges including peritoneum should l,e neativ 
covereel so that there should be no fear of dis 
arrangement damage or infection (I ig 3k 
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•ve to the sutunng of an> wound made in the pen 
loneum of the anfenor abdomma] wall b tie 
severance of adhesions Lifung the abdominal 
wall a«a) from the viscera enables this to be done 
with ease and accurac), even though the woimt 
are far out under the wall— an essential precau 
tion to prevent the recurrence of the pernicioiis 
parietal peritoneal adhesion 

r\CLrsio\ OF tiie ctiestjxis 
The next step is to clear awav the intestine? 
stomach, and anv other viscera from the opera 
lion field and to incarcerate them under the ab- 
dominal w all Here the> will be free from injur) 
and «iff be kept warm This exclusion of intes- 
tines from the operation field bv the use of me 
chanical hand* is a ven speaal feature m lie 
technique, and is of great value when the organ is 
I ^ for sn operation upon the Rail deeph Situated and access is difficult, as for m 

Man’ll mthee^su,co/acone»c.rf..dM. 
angle of the wound Mechanical hand ’ p ha* the i^t sduated gall bladder or of the pancreas m a tat 
impomnt function It draw* the duodenum (covered with person, or of a kidnev from the abdommal cant) 
KuJS "This maneuver is earned out b> means of l«ge 

the gall bladder toward the midline Mechanical hand j-r. . .,i, _f . i,, .» nf gauze (a vard bv i 

SkMpa the hepatic flexure out of the way and mecham ® t ^ ® 1% ' a ;„d me 

cal hand y adeepone(t Tig 4) 15 u»ed to keep the ^ard and a haJ/) puckered at one end. ana me 
itomach out of the way chamcal hands ’ with blades «et at an acute angle 

T^e roelhod vanes according to the parucular 
^\hen the incision is in the lower part of the operation field but follows to a certain extent 
abdominal wall retractor / is inserted first m the some general rules 

upper angle of the nound and the others m order TTte veil is laidon the intestines and the frame 
01 their numbers (Fig 2) (not the retractor) is lifted so that theveiUanglefl 

^Vhen there are adhesions to the anterior al>- up with the intestines is drawn into the abdomen 

dommal wall, as in secondarj abdominal opera Add several extra lajers of the veil and wiu 
tions, a second step will be necessarj Here it is hand draw the intestines far out under the ab- 
better at the outset to choose or make on each side dommal wall Substitute a ' mechanical ha““ 
of the wound a space clear of adhesions Into for the hand and fi.x it to the frame The enm 
these spaces insert retractors 2 and j (Fig 6), pled up * veil acts as a buffer between w 
lock them on the frame and with this Jift the mechanical hand and the intestines Do tJus 
abdominal wall The viscera will hang and it on the sides of the frame where it is necessar) 
IS an eas> matter to put tension on the now well until the operation field is quite free from the in 

lighted adhesions thus facilitating what is usually teatinesfrig 2 5 and d Fig 3 7 5 , and ?) ^s 
a \er> difiicult task — the neat disconnection of the acute angled blades of the 
adhesions Irom the amenor abdomma} wall es hands are so made that the^ fit well undw the 

peciall) those far out from the incision abdominal wall there should therefore be no 

When these adhesions have been divided, pref infnngernent b> these on the operation area 

erablv with a long scissors and the operation 

Sd IS ‘ set.” then the abdominal wall « lifted operative exposures 

awa) from the intestines b> the gentle elevation Gall bladder The precision exactitude, an 
of the frame In this waj a space is created value of this technique i» best seen m a difficult 

throu'^h which the operator can explore the abdo cholec^’stectom) Indeed no cholec>’Stectomv 

men 'as a matter of fact, much of the abdominal can be difficult with it at least that has been our 
cavitv can in this wa> even be inspected under expenence There will be no accidents, such as 
iTood'^vnsion certainl> it can be explored com injury to the common duct 
tnTtaWv because the exploring hand is not ham In the planning of the incision the c>-suc ouci 
nnd harassed bv the intestines and the must be regarded as the point of greatest im^r 
SngmromeS It is also wise at this stage to tance-the keystone of the operation and the 
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fifi 4 DeUchable blades for mechanical hands i Long deep blade for special 

purposes B narrow shallow liSade for diff.cuh appendicejit operatvons and other put 

TOses C blade used for gall bladder peKic and other work D small bl^e for use 
!V .j lor acute appendicms etc and £ Wade for the utmacy 


main objective ol the operative exposure For 
this reason a paramedian incision must be used 
and made as high as possible The retractor is notv 
inserted and the w ound set in the usual w a j The 
nett object is to stretch the gastrohepatic omen 
turn ana thus to unravel and straighten out the 
biliary vessels and ducts Todothis threeorlour 
folds of a veil arc laid looselj on the second part 
of the duodenum and b\ means of a ‘ mechanical 
hand the spine and the surroundinr intestines 
are drawn well over to the left under the abdomi 
nal wound With other mechanical hands and 
scarves the stomach (use a deep ‘ hand for this 
asm Fig 4 and Fig j 7) and the colon (Fig j 5) 
are diawn out of the waj 
11 the patient is now put in the reverse Tren 
dtlenburg position, the operation area will be 
flooded with light and dissection of the c>slic 
duct and the gall bladder will be possible under 
good vision Ihe exposure' is so perfect that it is 
quite unnecessarj to touch or drag on the liver 
and this means much less postoperative disturb 
ance and nausea 

(.ommon duct While a good eiposufc of the 
common duct is necessarj for the removal of gall 
stones espcciallj m fat people it is of inestimable 
value in injuries to the common duct which as a 
rule are due to some accident during a cholecvst 
ectomj and occur near the hepatic ducts — a silua 
lion verv diflicull for opcralue mampulation 
The gall bladder and common duct are dissected 
{fee from an> adhesions and the operation wound 

*Tbst«ckD4u bssb^r^r^vrs n muefa peattf clewil Iq Svrf CneC. 
kOlnl ■« 7 iliv Ss-S? 


IS ‘ set’' as usual It is wise in exposing the duct 
to stretch the duodenum downward, not over the 
spine and to push up the liver To do this it is 
necessary to use four ' mechanical hands 
Serves and “mechanical hands should, there 
fore be used to lettaci out of the operation area 
(a) the stomach, (b) the hepatic flexure of the 
colon, (c) the duodenum and small intestines (d) 
the liver edge upward The important retraction 
1$ the lifting of the liver, thus stretching, opening 
up, and evposing the upper part of the common 
duct for dissection So as not to injure the liver 
It is necessary to use a small blade, with extra 
lasers of the soft gauze, and light pressure 
The exposure obtained is surprisingly good the 
operation area is set ’ and does not require the 
annoying constant readjustment necessary m the 
usual methods Certainly patience and deliberation 
atctequired buttheseaie amply repaid by thewell 
lighted operation field and by the precision which 
IS possible in the difficult manipulations of the 
suturing of the hepatic duct into the duodenum 
or the suturing of a wound m the upper part of 
the common duct Here as in all operations on 
the gall bladder if a dilated stomach is m the way , 
It IS wise to deflate it with a trocar attached bv 

rubber tubing to a sucuon pump (Fig 7) 

With this exposure it is also quite easy to dis 
locate the duodenum to probe the common duct 
and to examine the ampulla of Vater or to carrv 
out any precise dissections or manipulations nec 
essaiy in this region 

Slomceh The cesophageal end of the lesser cur 
vature of the stomach is the point of greatest 
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lt)05fl> ai riRht ancles to bar of frame on ti* the $inc>e hook 
at C / \ lateral mo\ ement in the direction of the arron to 

t mil non jim the hin>i mihoul let line the intestine out 


dinicult\ tn gastric ojicrations it is the most in 
accessililc it is important from the point of mcu 
of 1\ mphatic infection in carcinoma H is the start 
mg point for the mobilization of the lesser cursa 
lure m contracted and carlihgmous old ulcer 
Consequent!}, we think the mam object of ana 
exposure must be this point 

When a left paramedun Bevans met ion has 
been made 

1 The retractor should be locked in the wa> 
described (Fig S) 

2 The stomach should be deflated b\ means 
of a trocar connected to a suction pump (Fig 7) 
In the •\ustrala5ian Alcdical Congress of igro we 
first drew attention to the great aatue of this ma 
neuver m diflitult operations on gastric condi 
tions 

3 The left lobe of the li\er should be coaered 
wath some la)ers of \eil which should be 
hooked over to the right with a mechanical 
hand (Fig 8 10) This exposes the upper part 


of the lesser curvature ^ ^ . 

4 The patient is put in the reverse Trendelen 
burg position so as to throw light into the depths 
of the wound 

The importance of adequate exposure of this 
narticular region is also stressed because we think 
that an operation on a carcinomaof ihepv lone end 
S the stimach should not be started in the usi»l 
‘ *bif IS at the pvlorus In our opimon the 
4 cut across between Pa>r 

meTshould be allowed to hang over to the nght 



so that verv accurate dissection of the sulpwloric 
glands and of the adjacent pancreas ms] 
fled out Bruising of these i*.' ,v. 

occur when the dissection is started 

^^\en gieat expertness and speed 
tunng can be attained if the frame is u 
pend the bowel segments m Pf 


,steinanc catgut retraction 

f ih!s in making the gasiroint«u^ 


be taken of ih'is in making the . ,.,.5 

anastomosis The segments of 
une should be lived together and to th^ 
frame bv guv ropes (Fig 0 fXstlnU 

gives a definite tension and a fi-xed . 

gainst which sutunng mav be earned out an<l 

this makes for great accuraev and neatres- 

Once the retravtor is fixed in the ,1,^ 

bght anaesthesia suffices for an operation 
insensitive stomaLh , 

Post nor vlqU of the stoma h — gastric me P 
lratt„-lhe pameeos In an operalion on Ihe^ 
nor wall of the stomach for a gastric ulcer pe 
iratinf' the nantreas the following steps are 


' I ^The wound IS set m the wav indicated 

2 The stomach is aspirated of air 

3 Large openings are made m the 
hepatic and gastrocolic omenta 
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Its , This ho«s a stomsch Vihich 1$ snd filled 

with air beins punctured by a trocaf attached to a suction 


f>R S Eaposurt ol the stomach Retractor 4 1$ placed 
the upper ansfe of the wound and the left lobe of the 


with air oeinst punctured py a trocar atiacnea to asucixm * ^ - -y - ^ - 

K The inKt t shows the stomach collapsed In this Uvcr protected by ">3^ 'a>e» 

condition it is much easier to operate upon and il out of the way of the lesser curve by mechanical hand 


4 With a mechanical hand and scarf the 
transterse colon is held out of the Mat 

5 The ulcer vs cxpoised and vsvth an aspirating 
lube a line of cleavage which will be foun<I be 
tween the edge of iht ulcer and the pancreas is 
boliUt penetrated The stomach is dried and with 
ihe gloved finger the ulcer 1$ shelled ofT the pan 
creas A scarf is drawn through the openings «n 
the gastiohepatK and gastrocolic omenta and 
drawing on it the posterior wall of the stomach 
1$ rotated so that it assumes an anterior post 
lion It IS now jiossible to suture the ulcer in com 
fort and with precision 

Paitctras In the ordinary wav the exposure of 
the pancreatic region is most difficult, as the pan 
creas IS so deep dow n in the abdomen Manipula 
lions are hampered bv the crowding in of the 
stomach colon and the small intestines With 
ordinarv method it is difficult to light the opera 
tion area 

I 1 he retrictor is inserted 

\ SIX inch incision is made m the gastro 
colic omentum 

3 \ crumpled up veil is placed oxer the trans 

verse colon and another oxer the stomach (which 
has Iwen pievioualx deflated^ and perlraps 
another oxer the duodenum With as inanx 

mechanical hands as nccessarx these organs 
are pushed umUr the abdominal xpcatl out of 
the opcriting area 


4 The area may now be illuminated eitlier bx 
dajligbt frexersc Trendelenburg position) or bx 
artificial light 

The surgeon will be surprised to find what an 
enormous difference this exposure makes in opera 
lions on the pancreas Excision of a very large 
old suppurating pancreatic cyst wall in the head 
of the pancreas and incision of the capsule in 
acute pancreatitis, have been easily andsatisfac 
tonlx dealt with by this method 

Tht ktdne\ Jrom the Jroiit A right upper para 
meilian incision is made, and the abilommal 
woundis set m the wax that has been indicated 
(Tig 2) Large folded soil veils are placed oxer 
the stomach, ascending colon and the hepatic 
flexure With two ‘mechanical hands these 
structures are drawn toward the midline and the 
hands are fixed to the meilian side of the frame 
If necessary a low lying Incr max be held out of 
the way with laxers of a scarf and a me 
chanical hand (I ig to 7) The peritoneum is 
incised lateral to the hepatic flexure and the upper 
part of the a-scenthng colon The mechanical 
hands are now unlocked on the medial side of 
the frame and the colon is stripped from the poster 
lot abdominal wall the mechanical hands re 
inserted and this loosened segment of the colon 
incarcerated still farther into the left part of the 
abdomen It may be neccssarx to use a third 
‘mill mechanical hand on the lower side of the 
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f ig 9 This p' es vjme idea bow segments ol stomach and mtntme can be fixed to 
the frame b> means of guy rope retraction so that exact sutunng and accurate 
adaptation can be obtaioM and $o that sutunng can be earned out against constant 
tension 

frame in order to keep an> small intestines out of gangrenous and undelivenble the appends that 
the operating area It will now be found that the is bound down b> the fibrosis re ulUng from m 
front of the kidne> IS well exposed and, if tlie pa fiammation In all these conditions adequate 
tient IS placed in an exaggerated reverse Trendel operaUteexposure so as to allow dissection undet 
enburg position the operation area is flooded with sight will avoid intestinal soiling shock and 
light It IS now a \ er> easy matter to isolate the bleeding and make for a neat, expediUous opera 
kirtnev and displa> its pedicle which may be de tion 

liveied more naturalh forward than backward TTie following is the method of exposure ot a 
A stab wound in the loin will prov^de the usual retrocsecalh placed acutely inflamed appendi-x 
drainage The ordinary muscle «plitting incision is 

This is also the exposure for a chronic sub- made but the incision is continued in the aponeu 
hepatic appendicitis rosis of the internal obhque and transver^iis 

4 ppetidiceal region The average appendi muscles into the sheath of the rectus (after Pro- 
cectomy gives no trouble, but a good exposure of fessor Watson and Davis) (Fig ii) If the ap- 
the appendiceal region IS essential and ble saving pendix is very inaccessible and more room 

in what one might call the meanappendix that required the incision is connected with a verucal 

IS the acutely inflamed appendix that from a masion B m the sheath The edges of the wound 
HpvploDmental error is anomalously situated as are covered with towelhng or rough glove rubwr 
ctance in the pelvis or in a retrocsecal posi sheeting fspeciallv made) or with both Uiththe 
t *''the appendux w^ch IS intenselv inflamed and refractor the abdominal wound i« ‘ set nie 
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chanical hands” with small blades being used 
where necessar> (Fig 4. U) 

No attempt is made to find the appendix, but 
by the tracing 0! the terminal ileum to the cecum, 
the ileocacal junction is located The base of the 
appendix nearly alwajs bears a definite relation 
to thia and is isolated and dixnded by means of 
a cauterj between clamps The butt is tied and 
in\aginated into the cscum (Fig 12, A) A 
crumpled up %eil is placed over the caecum, which, 
with the hand, is now pushed well under the ab 
dominalwallandsooutof the operation area Itis 
fixed there with a “mechanical hand (Fig 12, 
//) Now by the clamping and snipping of what 
there is of the appendiceal mesentery, C, the 
appendix itself can gradually be drawn out from 
under the CECum without the least tension being 
put upon it or the slightest force being used This 
lifting ’ out of the appendix is important, be 
cause \ery often it is the surgeon who manually 
enucleating the appendix, ruptures the inflamed, 
friable appendiceal tip, and distributes infection 
through the cods of the very susceptible small m 
testine ^Vhen the appendix lies lateral to the 
cscum and ascending colon and is very long ex 
tending up toward the liver, it is possible, by 
means of the hfung action of the retractor, to 
elevate theabdotmnal wall away from the intes 
tines and to create a space previously only po 
teniial Then whenthepatientisplacedinthere 
verse Trendelenburg {msicion and the wound 
becomes sufficiently well hghted, it is possible to 
dissect out with long instruments one of these 
long appendices and to clamp its arterial supply 
Acute pelvte appendtcttis In acute pelvic ap- 
pendicitis the same wound setting” is used as 
for the retropientoneal type of appendix (Fig 12) 
The base of the appendix is found m the same way 
(Fig 12 A) Nowwith“veils”and'*mcchanical 
hands the CEcum is pushed up into the abdomen 
and the small intestines are cleared from the 
appendix as it descends into the pelvis (Fig 13, 
B) If the patient is now placed in the Trendclen 
burg position, the appendix can be seen the whole 
way into the pelvis so that unhampered by inles 
tines and under good vision, the appendices 
mesentery (Fig 13 C) can be damped and 
snipped with long handled instruments and the 
appendix itself can be lifted out of the pelvis with 
out the slightest injury In this way the terminal 
part of an acutely inflamed pelvic appendix often 
gangrenous or thm and full of pus, is never nip 
tured 

It frequently happens that an appendiceal pel 
vie abscess causes an obstrucUon of both the small 
intestine and the sigmoid ileus duplicis (Hand 



Fig 10 The expeiure of a ngbt kidney by the abdomi 
Dal route The ascending colon and befatic flexure cov 
cr^ with byers of gauze are held in the abdominal cavity 
by roechaatcal baMs yandd The liver also well pro- 
tected with many layers of gauze is held up by the gentle 
tensMO of mechanical hand 7 

ley) Here the czeum and the small intes- 
tines adjacent to the appendix will be so much 
dilated that it would be very difficult to give ade 
quale exposure even to a normally situated 
appendix and certainly next to impossible to re 
move the deeply situated acutely inflamed, 
abscessed pelvic appendix In such circum- 
stances the operation can be made almost easy 
by the insertion of a hypodermic needle of a 
slightly larger caliber than usual, connected to an 
air pump obliquely through the coats of the 
caecum (Fig 14, £) and with this withdrawing 
intestinal gases This procedure causes the cxcum 
and the adjacent foot or so of small intestine to 
collapse (Fig 14, D) The aspiration through 
such a fine needle is slow, but the content is 
mosdy gas, and it is remarkable how this ma 
neuver simplifies what appears to be an almost 
impossible appendiccctomy 

In difficult appendiccctomy in acute cases, we 
deprecate the use of the paramedian incision and 
xre claim for our technique, that is, the modified 
spht muscle” incision combined with the use of 
this s^ial reUactor and its “hands ” the follow 
ing advantages 

X The incision is made directly over the base 
of the appendix— the best point of attack 
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II \ 7no«li(K>(i MflJuwfv in« «m I TTk shetth 
of nctus li inci ion in the con»mc»l leiwlon con(inue<j 
into the »hcath of the rictus nnd if nec<N«f> iertica)l> 
«l issn the sheath of the rectus (after l)a\i ami I rofc<>or 
\\a(«on b> courtdt Jnurnil f the C,IU(r ./ Siif(e nt,/ 
liisiritjuiil 


2 The small mtotine with larger an<l more 
absorbable k mphatics is not disturlicci and soiled 
as It must be in the mani(iulaiion$ through or m 
suturing of & midJine incision 
j The peUis and kidnev fossx— most ini|>or 
taut regions — arc accessible b\ an aspirating anri 
drainage tube with the least disturbance of small 
intestines 

4 \ atsular drainage mas be established and 
loose suturing ma\ be adopted Ihisatoidsin 
fcctne necrosis of mu cle and subsequent hernia 
7 he huerenJ of the iirtltr In operations on the 
lower end of the ureter m the male when the s-as 
deferens must be conseraed a large paramedian 
incision IS not of much ada-antage An incision 
eaactla similar to that used for the pelaic appen 
dix maa be used except that it should be made an 
inch aboae the inguinal canal The mechanical 
hands are used in exactla the same wav as in the 
removal of the pelvic appendix except that thea 
are placed outside the peritoneum and the deep 
mechanical hand (Fig 4 1 ) is used in the 

loKcrangle This lower angle of the wound should 
be at a point an inch aboae the insertion of the 
rectus muscle into the pubis At this point the 
lower end of the ureter is nearest the surface The 
mechanical hands must therefore U utilized to 
create the biggest caaita in this region 

T he ureter is found at the junction of the inter 
nal and the external iliac arteries and traced down 
to the bladder 


The art of the exposure is the creation of a gnod 
tijicrating caaita adequatela lighted (a good 
Trendelenburg position will probabl) do ihisl 
right over the lower uterer that is, in the low 
angle of the wounil 

in a female where the round ligament an he 
sacrificed without ana hurl to the patient a big 
p-iramedinn incision will give a more comfortable 
(Xjiosure In the female m order to create an 
ojieraling catift it will be nece«san topusbthe 
jicriloneum toward the middle line with veils and 
two mechanical hands 

The pehis This technique is realh ideal in 
ofierations m the jiclans and makes operations on 
the rectum and sigmoid a era much easier Re 
tractor^ fits ncntla over the os pubis (Fig ) 

The wound is «et in the usual waa The 
iipiwr end of the retractor frame is lifted, the pa 
tient Is placed in the Trendelenburg position 
when It will be found that the intestines faU easJ' 
out of the pelvis into the main abdominal 
caaita Mechanical hands (Fig ’) 
uscti to incarcerate them m this situation The 
acme angles o! the mechanical bands pre 
vent them from encroaching on the operauoa 

area If ihe rectum orsigmoid is theobjecloftre 
o|>eration the latter is left King in the perns ft 
a fibroid is too big to rielia er through the retractor 
It Is delivered first and the refractor JS inserlrd 
aficrwani 

L rntar\ bluilJtr The ratchet action me 
chanical hands and four blade principles of the 
retractor can be most successfulla applied to 
o|ierations on the unnara bladder such as thov 
for the prostate papilloma or diaerUculum 

Prostale For operations on the prostate the 
moveable bar ( is adjusted to a position on the 
frame about the points f and B Mechanica 
hands (Fig 15) with blades £ (Fig 4!^^ 
inserted into the opening in the bladder IW 
bladder wound is non opened with the ratebe 
which maa even tear it a little until there is a 
sufFicientla large opening through which to work 
Into the upper angle of the wound is inserted a 
mechanical han<l (Fig 15 >) with a a era acute 
angled blade w hich is made somew hat like a 
spoon This IS u«ed to push the fundus of the 
bladder up into the abdomen so as to draw upati' 
retroproslatic pouch and flatten the base of Ih^ 
bladder and also to bring it nearer to the surface 
It isoureaperienit that in a fat person the weight 
of the mieslines makes the fundus of the bladder 
bul^ downward and renders a salisfactora ex 
posure of the prostate ditfituli It maa be nec 
essara to use a small blade (Fig 4 Z^) m the lowet 
angle of the bladder wound in order to give a bet 
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np u Frposare for retrocxcal appendix I ba<* of 

apj^rndw diMtlrd ajid bull in%aginatf<l «o ihal ca'eum B 
covered with a Kaif can be pushed into the abifomen with 
a mechanical hand C arterial twisj heme sntppcd and 
lied P appendix Iretrocaeal) and F the abdomntal »aH 
IS lifted up with the retractor so that the terminal part of 
the a;wndix (dotted in) may be removed under goo<l vi 
Sion (By courtesy ej Ihf CeWrse »} 5«rj<x»nj of 

{usIralasKi } 

ter view of the anterior margin of the prostatic 
orifice and to act as counter pressure to the me 
chanical hand in the fundus 

\ small lamp niav be screwed into a socket m 
the rmdtlle of ine highl) silvered spoon mecham 
cal hand (Iig 15 7 inset) From the shelter of 
the fundus this lamp reflects light directly on the 
prostate and trigone or wherever necessary 

The patient should be placed m the Tremlelen 
burg piisiiion 

Papilloma In operations on papilloma of the 
bladder the exposure w ill need to be w idcr and to 
be contrived so as to suit the situation of ihe Ic 
Sion It may be necessary to insert the blades m a 
radiate fashion At any rate ihcv should be so 
adjusted that the papilloma area is free to be dis 
sccted 

Malii^naiit tumor In malignant lomor of the 
bladder where It mat be necessary to resect a large 
portion ol the bladder wall alow medranmosion 
IS made between the recti and pvTamidales and 
the peritoneum is ojicncd The retractor is m 
serted in the u^ual way and with it the abdominal 
wall Is lifted The intestines arc removed from 
the pelvis and incarcerated in the mam atxlomi 
nal caviiv b\ mians of a veil and two mecham 
val hands dig i s and ft) 

The patient is place vl in the 1 ttntklcnbtng 
|io ition W ith a trocar and pump the bladder is 
aspirated Ihe bladder is opened and dn«I out 



r»K »} exposure for pclvK appendix I a« of appen 
dix divided between clamps and invagmatccl t Denaled 
c^cum covered with gauae and held out of operation area 
with mechanical hand (blade flexed at an acute angle) 
B small intestines covered first with omentum and then 
with a scarf and evciu led from operation area with me 
chanical hand C arienal twigs in mesentery clamped 
cut and dried so as to make the appendix come up to the 
operator D aspirator for perforating the abscess and 
rapidly and completely removing the pus and/* pelvic 
af^ndix (By courlesv of Journal of tht Colltit of Suritons 
of (uifrcfuria ) 

carefully with an aspirator tube The bladrier js 
isolated and the tumor is resected As the rescc 
tion of the tumor proceeds, corresponding or par 
ticular parts of the bladder w all should be flxed to 
the frame by catgut “guy ropes” in order to keep 
the proper rchtions for reconstitution of the 
remnants of the bladder 1 his allows replanning 
and easy and exact suture of the much muttlaled 
bladder 

DixtrlKulum of Ihe bladder ‘ Guy rope’ catgut 
retraction is particularly valuable in the remov al 
of a very large and adherent diverticulum throuch 
the bladder 

The edges of the div erticular opening are freely 
incised and the neck of the diverticulum sepa 
rated from the bladder wall The diverticulum is 
now fceelv exposed by the drawnng of the bladder 
wallawav from It b\ a numberof guy rope cat 
gut ntractions placed svmmelncalK round the 
frame It may even be |>ossibIe to expose the 
diverticulum further b\ the insertion of a couple 
ol narrow deep mechanical hands By these 
means the opening in the base of the bladder is set 
widely open and brought nearer the surface This 


Fig tj RtUactorwtm the bladder for exposure of tie 
prostate ^Iechamea] haads rand are used to retract 
opening in bbdder (see Fig 4 e) Retractor 4 la >eeii u 
higuree d and retractor j 19 a spoon shaped nKbasieu 
hand with a light is the midcue of the highly siliered 


Fig 14 Exposure of peUic appendicitis mih ileus 
dupLcto A fleeted appendue (dotted in) B abscess 
(shadowed m) C paralyzed segment of small intestine D 
obstructed small mtesUne E dilated ccecum and F hypo- 
dermic needles attached to air pump deflating cecum 

renders it possible, with long scissors and forceps, 
to dissect out the diverticulum under good vision 
so that It keeps on coming up to the operator as 
be snips around the walls 
This system of retraction is also most useful in 
the extrapentoneal removal of a diverticulum 


We have found that this technique has great 
potentiality in enabling the surgeon to get out of 
serious operative difficulties To every surgeon 
there must come a time when unexpecterllj an 
almost msurmountable operative problem occurs 
at an operation or the unexpected happens For 
instance, a patient has been operated on for ,^all 
stones Ivo disease of the gall bladder has been 
found, but examination reveals that the kidney 
has a dilated pelvis It is a matter of a few nun 
utes to rearrange the retractors deliver the kidney 
into the wound, and explore or deal with the kid 
ney condition without making a fresh masion Or 
if a gastric lesion u found, the incision can be 


made to expose the whole of the stomach b> just 
rearranging the retractor so that the inasion la 
made wider at the expense of its length The re 
verse happens During an operation for a gastnc 
lesion a pathological condition of the gall bladder 
IS found the gall bladder can be removed without 
enlarging the incision 

Let us suppose that in operating from the ab- 
domen a hydatid cyst or an abscess of the upper 
surface of the bver IS found then it is possible to 
elevate the costal arch to press the liver dowu, 
and to create a space that enables the surgeon to 
attack the upper surface of the bver It is quite 
iinnece-sarv to go through the pleura Once th® 
abscess is opened counter drainage at its lowest 
point can be easily established In a similar way, 
access can be obtained to the left side of the dia 
phragm so that adhesions from a spleen can be 
Severed with a scissors rather than be tom bj the 
hand 

The patient has disease of the gall bladder but 
needs the removal of the appendix as well An m 
cision IS made as high as possible in the abdomen 
just sufficiently big to enable the gall bladder to 
be removed The abdominal wall is elevated a 
swab on a holder is pushed against the anterior 
abdoimnal wall at McBumej s point from inside 
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the abdomen A stab incision is made on to this 
With the left hand in the abdomen the appendix 
IS deli\ered through this stab incision and re 
moied One stitch closes it This means that 
there is an incision \erj high up m the abdomen 
and a tini incision in the lower part of the ahdo 
men—a much better arrangement from the pa 
tient s standpoint so far as the strength of hii 
abdominal wall is concerned than the neccssanl> 
big incision in the middle of the rectus, made to 
gi\e access to a high gall bladder and a low 
appendix, at a point where there is the greatest 
postural tone 

An appendix is being removed it is found that 
the patient has a utenne fibroid It is an eas> 
matter h> the incision of the sheath of the rectus 
and the re arrangement of the retractor to elon 


gate the incision so that the fibroid tumor can be 
removed without a fresh incision being made A 
henua is found it is possible to close the opening 
from the inside Indeed, additional uses are 
constantly being found in w-hich this method of 
operating is a distinct advantage 
This technique has to be seen in order that its 
potentiality and its rationality may be appre 
ciated but even we who have employed it for 
years, could not adequately tell our readers what 
it has meant to the great number of patients on 
whom we have operated, to the surgeons whom we 
haveimtiatedintoitsmany uses and to the assist 
ants and nursing sisters Any surgeon who would 
assimilate this method, must cultivate it before 
he can regard it as part and parcel of his general 
technique 
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A K niRODI SIS nf ihc shoulder is in opera range of motion m the joint Consequent]) , I 

^lion which IS ilcfinilcK indinlcd in certain recommend arthrodesis as soon as the diagnosis 
conditionsandonc\\hichma\ cffcclihccure is definite and patient is reads for operation 
ol disease and rc-^uU in an upper extremilv which The paraKses of the deltoid are usuaUs the 
IS \cr) useful as well as free from pain and obvious result of poliomvelitis and in these ca'es there u 
dcformitv However i firm bonv inkvlosii of ohen extensive paral)sis of the entire upper ev 
the shoulder is dilTicult to ohiiin hcciuse when trcmitv It is almost useless to operate on ca«es 
the «halIow glenoiil is dcnudcti the irci of raw m which immobilization of the shoulder inagood 
hone obtained is di«proportionitclv small mcom functional position will not materiallv beneht the 
parison to the head of the humerus to which patient For this reason one should operate onl' 
It must be opposed A further difiicuUv i» that upon the patient who has sufficient muscle jio^ef 
the scapula is movable on the thorax and cannot m the arm ind the forearm to give him a hind 
be completeU immobilized b) anv form of ap which would be useful if it could beproperU con 

paratus Consequenth theusuallvpeofirthrod 

esis oneration often results in a complete failure 
or onlv a fibrous ank) losis of the shoulder is ob 
lamed The difiicuUv is pariU overcome bv 

collapsing the denuded or «plit acromion on the - 

upper end of the humerus but e\ en this ijpe of which warrant such a serious procedure Ss st 
operation is often unsuccessful throdesis are usuillv the re^ult of an old fracture 

In this paper an operation is described which involving either the head of the humerus or the 
ofiers a better chance of success than anv other glenoid in which the fragmenlsare healedinma! 
with which I am familiar It is similar to a pro position and the mechanics of the joint are dis- 
cedure which I described m tp 6 for the treat organized In these caves the operator can feel 
ment of tuberculosis of the hip ' The advantages that he is not liable to do am harm as there u 

of the operation are that it gives a complete rarclv enough motion left in the loint to be of use 
exposure of the shoulder joint thus enabling the to the patient but just enough to cau e frequent 
surgeon to perform a thorough operation and it attacks of pam which mav or maj not radiate 
supplies extra bone at the points where needed down the extremitv Before reporting to arthrod 
. «sis in these caves of so<alled traumatic arthn 

l\DICVTIONb FOR THE 0PER.VT10N •. ^ u u j ..bIiaxa the 

tiv the surgeon should endeavor to relieve me 
The chief indications for arthrodesis arc tuber patient b> immobilization in a good functional 

culosis of the shoulder joint complete and perma position and b> phvsiotherapv (local heat and 

nent paral>sis of the deloid and certain chronic also massage) '\s a rule conservative treatment 
painful conditions of the shoulder which cannot should be continued from 6 months to i ■'* ''■* 

. 1 .. > t. 1— — .i-.j. a 1 t ... t- arthrodesis IS performed 11 ' 


trolled It is also necessarv that the patient have 
sufficient power in the shoulder girdle muscles 
especiallv the trapezius and verratus magnus to 
control the movements of the scapula 
The painful arthritic conditions of the shoulder 


be relieved b\ less radical methods A bnef ex 
planation of these indications follows 

Manv competent orthopedic surgeons believe 
that tuberculosis of large joints is most sausfac 
tonh treated b\ conservativemelhods especial!} 
heliotherap} These men will, of course not con 


a case of trau 


fore a 

matic arthritis of the shoulder 

The object of the operation is to fix the humerus 
to the scapula in such a position that the arm can 
be elevated to the lev el of the shoulder or be proxi 
mated to the side This amount of motion is 


sider ihis or anv other extensive operation in accomplished b> the movements of the scapula 
tuberculosis of the shoulder Personal!} J have on the Uunk There is also a certain amount of 

er seen a case of proved tuberculosis of a large rotation of the arm and backward and forward 

an adolescent or adult cured with a useful motion which is obtained in the same manner 

f R, I iih«hi J "1 1 In the case of infantile paralv SIS with toUlparai 

10 '' } SIS of the deltoid the abiluction and elevation of 


joint II 
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Fig i Spill plaster jacket with spica trough lor arm 
prepared before the operation 

the a.tm obtained b> the patient are practicalK 
ail due to the operation 

rRFPtHATJON TORTUF OPERtTXON 

If the shoulder is ino\ able and can be abducted 
to the desired functional position it is nise to 
appl) before the operation a plaster spica jacket 
which tits well around the iliac crest and includes 
the shoulder and arm down to the elbow This 
will shorten the length of time which the patient 
must spend under the anxsthetic and the jacket 
can be applied while he is able to sit or stand It 
IS applied w iih the arm abducted 70 to 90 degrees 
and brought forward about 30 degrees from the 
frontal plane so that the hand can reach the face 
The top of the plaster covering the arm andshoul 
der IS then removed and the plaster jacket is 
split on the opposite side and removed The ton 
IS discarded but the plaster jacket wuh the trough 
for the arm is sav ed m order that it ma> be applieil 
after the operation (Fig 1) It is useless to in 
dude the elbow and forearm in the preliminarj 
jilaster because the operation shortens the upper 
arm slightly and the fleveil elbow and forearm 
will therefore nol tit in the trough which has 
lieen prepared for them 

\fler the cast is made the operative fveWs are 
Riv en a 48 hour preparation On the first daj the 
entire arm and shoulder region including the 
axilla IS sha\c<l and scrubbed with snap and 
water then it is washed with alcohol and ether 
an<l a sterile dressing is applied \s it is conven 
lent to procure the Iwne grafts from the tibia of 
the leg on the opjxisite side this leg is then pre 
pared iw a «tnwhr manner The scrubbing with 
soap and water followed b\ alcohol and ether 
and the application of a sterile dressing are re 
jicateil on the second clav 


TLCHMQUi: or THE OPERVTIOV 
The patient is placed on the table, ansslhetized 
with ether and turned on the opposite side with 
the shoulder facing directly upward, large sand 
bags are placed next to the back and chest to 
maintain the position (Fig 2) The arm is draped 
in such a manner that it maj be moved freely 
Sterile stockinette has been found convenient for 
this purpose The leg and foot also may be cov 
ete<l with stockinette Since the operation mas 
be rather long and dilTicull and since it is always 
well to be ready to proceed to the conclusion of a 
major surgical procedure should the patient show 
symptoms of shock it is preferable to remove 
the grafts from the tibia before the operation on 
the shoulder is started 

A long straight incision is made over the middle 
of the subcutaneous surface of the tibia extending 
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1 1;; 4 Ctposure by Ciximan s incision i Methods of 
remc^mg grafts from the tibia B ef^noid prepared 
for the reception of the head of the humerus i acromica) 
end of cfavicfe base of acrooiioo cut l>> Mv and } 
detached acromion C Relation of grafts to humerus 


from the Ie%el of the tuberUe tlonn to the loner 
fourth of the leg This is carried down to the pen 
o^feerm sad che s£.in and subcutaneous (issue are 
dissected back on either side Then with a knife 
four parallel incisions are made in the periosteum 
These are about inch apart and include pracU 
callj all of the subcutaneous surface of the bone 
Transverse incisions m the periosteum are made 
at either end of the vertical incisions With a 
small curved chisel, the osteoperiosteal grafts 
are tlven reoioved in such a manner that a thin 


laver of cortical bone is raised with the strip of 
periosteum Three such strips are cut and placed 
m a bovri which is covered and kept sterile (I 
do not wrap these grafts in sponges saturated with 
salt solution as I believe that this maj injure the 
cells but simply use a gauze soaked with blood 
from the wound awi stnoo the >>“»■ M coeetrf, 
the eiatla '!■“= >” o raout chumber) ^ 
amsnmt closes the wound m the leg ninie the 
curator devotes his attention to the shoulder 


In order that the operation may be perfonnsd 
thoroughly , it is necessary that an adequate ei 
posure of the shoulder pint be obtained For das 
purpose I prefer the saber cut, densed by Codmas' 
originally for suture of the supraspmatus tendon 
hut ideal for arthrodesis of the shoulder as it 
Rives a complete exposure of thejomt The saber 
cut incivion for arthrodesis provides an mciaona 
little more extensive than that described by Cod 
man but tht lines and pnnciples are identical 
The skin incision begins m front opposite the 
lower border of the glenoid and extends straight 
acros:> the shoulder from before backward directly 
over the acromioclayicular joint to a similar level 
lichind (Figs 2 and 3) The incision is earned 
don n to the bone and muscle, and after the super 
ficial bleeding points hase been clamped slin 
towels are applieil The anterior and postenor 
portions of (he cleltoid are split rather thande 
lached from the clay icle and spine of the staptua 
The acromion is separated from the clavicle 
at the acromioclayicular joint by diyidiag tie 
capsule of that joint and i» then sawed through 
at Its base in the line of the incision, thus deuch 
mg the acromion with the flap or epaulet consist 
ing of the lateral portions of the deltoid, together 
yyith the skin and subcutaneous tissues 
retracted outyvanl to expose the subacromial bursa 
and the superior portion of the capsule 01 the 
shoulder joint 1 he upper portion of the cai«ule 
and the loose subacromial tissue ate 
mass, tbus exposing the joint The tendons of the 
supraspinatus and the infraspinatus are retracted 
backyyard while that of the long head m to 
biceps IS detached from the upper border to 
glenoid and sutured to its sheath in the depth 01 
the wound The s\no\ialbningof the joint 'ston 
excivcd b\ sharp dissection , 

Alter the synovial membrane and 
tissues have been removed the heacl of the bu 
merusand the glenoid are completely denu edo 
cartilage and diseased bone with a curved chiKi 
or gouge, and the periosteum is raided from to 
upper end of the shaft ol the humerus and ft'’® 
the scapula around the margins of the glenoi^ 
If the glenoid u much eroded the base of the 
acromion is also denuded and the nerve to tre 
infraspinatus is ruthlessly disregarded as to 
muscle will be useless anvwav if the operation i» 
successful The same i;, true of the tendon of to 
supnspinatus if it interferes with bone to-bone 
opposition between the upper end of the huroe us 
and the lower surface of the acromion As a rule 
jt is loosened from its insertion and pushed back 
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ward dsmostaU which were placed on bleedirtR 
points during the operation are now removed, and 
usually It will not be necessary to tie anv vessels 
The periosteum is now removed from the deep 
surface of the detached tip of the acromion m 
order that it may be approvmated to the denuded 
upper surface of the humerus With a small drill 
a hole IS made through this fragment and through 
the base of the acromion at a point opposite (or 
the placing of the suture to hold the fragment in 
place 

The osteoperiosteal grafts, cut in lengths of 
about 1 inches are now inserted as lhickl> as 
possible around the borders of the glenoid beneath 
the elevated periosteum of the scapula with their 
free ends sticking out like the fingers of a half 
closed hand to receive the denuded head of the 
humerus (Fig 4^ The deep or bone surface of 
the grafts faces inward to make contact with the 
denuded upper end of the humerus All of the 
grafts available are used and several more than 
are shown in the drawing are placed around the 
glenoid spanning the space between its margins 
and the head of the humerus 
The humerus is then placed against the glenoid 
and in tuberculous patients a small stab incision 
IS made m the skm of the outer surface of the 
upper arm at apoint about 3 inches below the up- 
per end of the humerus ^\ ith the humerus held 
against the denuded glenoid and m llie desired 
functional position, a Urge nail is introduced 
through the stab incision and dnven through the 


upper end of the humerus in such a manner that 
Its point enters the glenoid as near its center as 
possible The arm meanwhile is held in a position 
of abduction of about po degrees and anterior 
flerion of about 25 degrees In non tuberculous 
patients the nail will not be necessary, and [in 
tuberculous patients in whom the entire head of 
the bone is destroyed it will not be practical, as 
It cannot be driven through thick cortical bone 
It IS important from this time on to move the 
arm as little as possible The acromion is now 
sutured to the clavicle b> means of chromic cat 
gut, and another piece of chromic catgut is passed 
through the holes m its tip and m the base of the 
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-icromion nn<I tied thu«. |>rrniiitiiiR the 

ncromion In collapse upon the (knuilrtl hlcnl 
surface of the upjx.r end of the humerus Inter 
rupted subcutaneous sutures of plain catRUl are 
u«ed to clos: the wound an<l continuous silk 
suture to close the skin No ciraimRc is uscil 
\ snugU filiin;; dr\ <Irc«sinfi is applied One or 
two s Mrd Rauze rolls arc use'! to make a firm 
figurc-of eight banilagc to compress the tissues 
around the shoulder This Icsccns postoptralise 
oozing anil hastens healing in addition to sc 
curing more adequate immobilization m theplas 
ter I he sjilit plaster jacket is now slipped 
upon the patient care licing taken not to <iis 
lufb the position of the «houl<ler an\ more than 
necessara and the arm is placed m the plaster 
trough The forearm and hanit are co\ere<l with 
sheet cotton and plaster banilagcs are placeil 
around the trough and o\er the arm and shoulder 
m order to immobilize the part The elliow is 
llesed to 90 degrees the forearm is supinateil and 
the plaster is extended to the base of the fingers 
(Fig 5) Plaster bandages arc placcil around the 
jacket to strengthen it The head of the nail 1$ 
left protruding through the skin and through the 
plaster If the plaster jacket with the shell for 
the arm has not been prepareil lieforehand it i» 
of course necessars to appl) the entire plaster 
while the patient is under the an\sthetic If this 
ift to he done on the ordinar\ Ilawlea table the 
operation should be performed with the patient 
resersed on the table (hat is with the patient » 
head at the foot uf the table so that when the 


ojicralion is finished, the sand bags caa be re 
moveil and the patient turned on his back with the 
pels ic rest betw een the shoulders It is of course 
nccessars for someone to support his head when 
the table is low ered and jacket is being applied 
The position of optimum function for anh\lo'is 
of the shoulder is usuall> gi%en as 7^ degrees of 
alHluction for children and jO degrees for adulb 
with the arm slij,htl> foraard from the fronUl 
plane I use the 00-degree abduction for the hrst 
plaster liecau'c it enables one to push the humerus 
tirmU against the glenoid while the plaster is 

lieingapplicil and because someabducUonisaluajs 

lost during the period of consolidation 

VfTFR TREKTUESI 

The jsatient mas be permitted to sit up m boi 
on the das after the operation and maj be am 
bulant as soon as his strength permits \t the 
end of I j or 14 das s the plaster jacket is remosed 

and the wound is dresw The sbtehes we re 
mose<l ant) a new plaster jacket is applied ine 
nail IS remos ed about a w eek later and the «cona 
piaster IS left on about 3 months the end of tms 

time It IS remos ed and an \ ras picture is taken 
If there vems lo be Urn bods union (Fig 6) an 

abduction splint or remosible plaster isttted an 
thepatieni ispcrmitted toexercisethearm in 

case of a tuberculous joint it is better to wntinu 
the solid plaster for at least 6 months after w 
operation before attempting motion The mo 
able support should be worn for at least 3 mon 
after remoxal of the plaster 
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Report ot Foer Cases* 

WALTMW WALTFRS MD FACS Rochester Minnesota 

Division oi Sutgcrr Hu M«o Clinic 


I DFAL cases for hemmephrcctomv would seem 
to be those m which there is complete duplica 
tion of the renal pelvis and meter and in 
which Ills necessary toremoieonlj the portion of 
the kidnev in\ohed bj the lesion Large soliiar\ 
cjsts of the kidnej form a second group of cases 
m w hich the portion of the kidnej containing the 
c\st should be resected whenever possible, m 
stead of the entire kidnej bemgremoved AfcKim 
and Smith icpoited from the literature 
resections of the kidney for sohtarj C)st with 
recov erj m vt cases This should indicate without 
further emphasis the value of conservative opera 
tion w henever possible in such cases 
1 shall report 3 cases in which successful rescc 
tion of the aiseased portion of a duplicated kidne> 
was earned out, and al« i resection of the lower 
pole of a kidnc) containing a large so!itar> c>st 
The technique used in the resections will be 
described Success depends on the avoidance of 
opening into the adjacent caljt of the remaining 
portion of the kidney, and on the assurance of 
complete hsmostasis at the site of the resection 
To avoid the former, I have found it an advan 


Studies were made pTe-operati\el> and post 
operatively of the function of each kidney sepa 
catety and pyelograms were made of the dupli 
cateil kidnev Since details of such procedures 
have been reported elsewhere, I shall merely say 
that resection of the diseased portion of the kidney 
did not interfere with the function of the remain 
ing portion and that resection has been followed m 
each instance bv excellent results (Fig 2, Case 2) 

Case ( \ «oman aced vS years had bad attacks oi 

pain in the right side of the abdomen nilK chills and fever 
aod pyuiia since August 19 S \\ hen she was examined 
November 19 1928 marked secondary anxmia was found 
and the urine contained pus graded 3 Cystosccpic and 
pvelograpbicexamination on November J2 rcvealcdcom 
plete dupbcatiofl of the left renal pelvis and ureter Dila 
laDonofthe loner pelvis nas graded 3 it contained infec 
led urine graded 4 The upper pelvis apparently wai 


... „ , - . . ..as 

Donnal the rtiurs of indiLocarmme wasgraded 3 There 
was no return from the lower pelvis hxcretion of in 
digocatnuoe from ihe nght kidney n as graded 4 
OnDecemberrS 102S thelowerinfectedhvdronepluotic 
Segment of the left kidney and its pelvis were removed 
Nephropexy of the rcmainuig segment was done Tbu* 
postoperative course was uneventful Cystoscopic exam 
■nation January is 1029 showed a return of uidigocar 
nune from the tiRhi kidney graded 4 and from the remain 


tage after bcRinning the resection, to place a ingponionoftheleftkidney gTadcd 3 Apyelogramofthe 
finger in the dilated calyx and pelvis of the por segment of the left kidney was similar to that 

.®.. .. before onerition it was not erowlv ahrwMtnal At .Tivn 


tion to be resected so as to assist m determining 
Us outer limits It has not seemed necessary 
ducinR the tescction even temporarily to intetfcrc 
with the blood supply to the remaimng portion of 
the kidney Immediate bleeding from the cut renal 


ination on May 3 the patient was found to be in excellent 
condilmn she was gaming in weight and felt weil Urine 
from the bladder contiined pus graded 1 Onjuly 22 1929 
the bxtnoglobin bad increased from 60 to 73 per cent 
(Dare) and the erythrocytes had riven to 4 150000 She 
had been free ot pain had gained in weight and was in 


parenchyma ceases quickly with the placing and excellent onditKin 
tying ot mattrcsssuturcsover small bitsof muscle Cvsi kman aged43yean compbined of periodic 
tissue and approximation ot the cut edges of the dysum wuh gross pyuna and hamatuna that bad been 
kidney One may be assisted in this maneuver by ■ 1°^ Theunneccatamedpus graded4 

maUnV a V sh^d ,e.c.,o„ ,f ^blc P.cccl 

of muscle arc used to prevent the mattress suture for each loo cubic cenlimeters Cystoseopic and pydo 
from tearing through the parenchyma it is graphicexammationonjanuaryj 1929 revealed complete 
surprising how much pressure can be used in the righv renal peKis and ureter The loner 

bnug.nsthcedtcsodhek.dncj togetherd ,g , 0 KbSS. 

Inyof ihccavcssuchcxcellentapproximauonwas eontamedpus gradedi ftomthelDwerpelvisit wwemdid 
obtained that after the mattress sutures were ' TheWriiHu^v .nr,iv,r,~<„... — jA . ® 

placed 1 was able to approximate the edges of the 
librous capsule w ith a running suture (hig i, d) 


In one instance m which this was not possible the 
denuded area of the kidney was coveted with a 
portion of the perirenal fat m the form of a patch 

(Fig 1, 0 


SutttiitcJ lac puUiuiaia jis) 


vMuwticupuv gratjeoi itomthtlDwcrpeb 
3 ^^eleftkidney LonUiiw^pus graded2 
The loner jiclvix of the duplicated right kidney was 
on January u The pehis w« saccular and 
When not distended measured s cetilimelcrs in diameter 
(l-ig I 6) Its ureter was three times normal .ize Lre 
teropelvu: obstruction was not dcmonslraUe Postoper 
aUvecoursewasureventful Onkebniary 12 urine from 
coQlamed pus graded « 
inaswu had bralcd and pauent s condiuon was excellent 
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Fir I 1 and A lirminipbrt«.Iom> or rc ection of the lo«fr infected hjdrone- 
phrotic portion of the rishl Lidae\ approTireiatton of cut edge of remaining Lidney 
b) mattress sutures tied os rr bundles of mu ile d closure of renal capsule bs suture 
and f the use of a patch of perirenal fat when the cut end of lidnes can be closed 


Cs E j \ noman aged rg jears had complained of 
abdominal distress for a number of lears I vunabad been 
disCO\ ered on eTaminalion C> stoscopic and p>ek>gTaphic 
etamination on Apnl ij lo 9 repealed complete duplica 
tionof the right renal pel' is and ureter the loieerof the tno 
portions appeared normal Dilatation of the upper portion 
was graded i and the cahccs were obliterated Dilatation 
of the corresponding ureter was graded to 4 throughout 
itscourse Moderate infection waspre enl Indi^nnine 
was not eccreted from the upper pels i« of the right Lidne> 
but from the lower pels is excretion was graded 4 Eicre 

tionfromtheleftUdnej wasal-;Ograded4 

0n\prilJ5 the atrophic infected upper porton of the 
n^ht luSney and part of the ureter were remoxed tFig 3) 


\n anomalous renal arlerx and x em crossed both ureters 
The> were Hot do ided because ihej appeared to con tituie 
the entire blood supplx of the lower portion of thekidnt' 
which seemed norma! and was pre'erxed (Fig 4) 
operatise conxalescence was normal Cj'sto'ccpic sM 
P}eIo„raphicexaminatiun about 6 weeks later showed tM 
outhne of the remaining segment of the right kidney to w 
the same as before operation with slight clubbing of IM 
cahees The function of the remaining segment of the 
right Lidnex was reported lo be normal excretion 01 
indigocannine was graded 4 tnnarj infection was not 

CaSF 4 This case 1 included in the senes since the 
type of resection performed was similar to that used ui 
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Hemln'=phrectomy - Ri jbt 




Fig t Case * Temperalure «hi« 


heminephrcclomy and because pre-operative (I ic s> and 
nostopcralne (Fir 6)pyelograms with a lapse of 8 months 
between have been made 

In October 1026 a woman aged so vears noticed a 
lump in the left side of the abdomen w hico was more pain 
(u! when she mov ed The mass had increased in sue stead 
tly In \ptil the feet and ankles had begun to swell 
In the last 3 or 4 months before erammation at the clinic 
the abdomen had increa ed in sue and she bad been (old by 
hei physician that this was due to ascites 

In the left side of the abdomen a mass viaspalpated which 
ettended for 5 centimeters below the lev el ot the umbilicus 
It wastrecly mov able and approximately 10 centimeters in 
diameter The iirinecontained pus graded 1 The blood 
count was nirmal The \\a««ermann reaction of the blood 





fiR 3 Ca«c 3 Kemoval of the upper infected h\ 
drotiephrolic portion of theduplicaleil Lidoc) on the right 




Fig 5 Case 4 P>elogram before rescclion of a large 
solitary cyst in the lower poIl of the left Lidney 


bladder showed a circumscribed shadow in tbe region of the 
lower pole of the left Sidney opposite the second and third 
lumbar \ ertebrre Cjstoseopic examination was performed 






T- r»mn\ed on eighth day because of he 
Fig 7 the lower pole had been done and 

matuna “L“'\{?enuoa » 

a solitary cyst removed luHnev at the site of the re 
'"'“VlS'ilSKticoU ooutirf bl»d.=»l.„tl,e 


Fir 6 r> elogram 8 months after resection of the cfl 
and the lower pole of the bdne> 

onOctober ta 'IT>«P>flo8f®®°W^«4H1on^ted sad 
tnal save for the lower calyx which wws elon-^tM 
flattened on a spherical shadow ‘I**, f?f*ysjgy* sot 

of both kidneys was normal The left Udney wa» 

"'’^^^tober i6 operation 

lumbar incision with resection of the lower p . ,as 
kidney and removal of a sol'lary serous e>s ^ 
distended to u centimeters in diameter 

approttmately ^oo cubic centimeters or 

fluid The remainder of tie kidney was “O™® Io„r 
consisteno It seemed adv-mble to "““'^.vj^nstnic 
portioncontaininglbecyst whichwasdone , 
tion of the lower pole b> mattress ‘ m toge'b" 

bundles of muscle The cut edges 

completely and thecapsulewassu^tured T ^ jfnus'ed 

convalescence was uneventful The paUent was di 
from the ho piUl October g ig dav s ®'" Pfnjtion 
On June 0 19 9 ‘^e patient returned for etamm® 
Tie urme was normal 

ureters and bladder were negative Cysto^p , 

tion showed a bibd type of P® ,al connaL 
the pelvis was otherwise normal The ureter »a 
The patient s general condition was excellent 

Since this article was handed m for 
tion two additional resections of the kidne> 
been performed in one case of j m 

the lower segment of a duplicated kidne> a 
cme of solitary cyst of the kidney 

The patient with hydronephrosiswasa worn 

aged 30 v ears The mfected hy dronephrotic seg 
ment Qoxyer) of the left kidney was removea 
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In the second case the patient ^as a woman aged 
64 \ears A large solitarj c\st of the loner pole 
of the left kidney was resected Eight da\s after 
ward nephrectomy was performed because of 
continuous hfematuna Etamination of the re 
moved kidney showed that the bleeding was due 
to sclerotic open mouthed branches of the renal 
artery (Fig 7) The patient rccov ered, but the 
corollary seems to be that plastic procedures on 
the kidneys of elderly patients with artenos^e 
tosis may be a radical rather than a conserva 
live procedure 

Successful hemmephrectomy or resection of a 
part of a kidney has been reported by Albarran, 

\\ J Mayo \oung and Davis, and Rumple 
Albarran s patient was operated on in 1903 
Gayetjinigia.reportedheminephrectomy inacasc 
of duplicated kidney from which the patient 
recovered in 3 months At that time, 17 cases had 
been reported in the literature Acconling to 5 
\ oung and Dav is the 3 resections of the kidney , - 

performed by \V J Mayo and reported by 
Braasch in 1912, were probably the first success 
f ul operations of the kind repotted in this country 
\oung and Davns reported successful heroine- ^ 
phrectomy (remov al of the portion of a duplicated 
kidney containing a calculus) in 1917 At that 


time, they were able to find only 26 cases in the 
literature m which operation had been done for 
complete duplication of the renal pelvis and for 
different grades of ureteral duplication In 20 of 
these nephrectomy had been performed They 
stated that in 16 of these double kidney s, half of 
the kidney was normal and that partial nephrec 
tomy could have been performed They gave a 
detailed description of the embry ological dev clop- 
ment of this abnormality 
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USL or ULTRWIOILl LIGHT I\ THF PREPARATION OF INFECTED 
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W 1 ) r\T(II Ml) 1 \C*v ASD If TRL^^LIR MD Ivdmn\pous Is-DL«.t 

>r m iktHn^rlmtntof « n ry Ini lu Initmity ■Whr I o( Med cine 


T in grafting of skin on infectcil granulation 
tissue has alwa\s been attenileil b\ a great 
number of failures ^\ hen the areas imoKctl 
are large it has often rcquirc<l man\ months to 
co\cr them Iolloi\ing rciwatctl failures, the 
persistent infection and increasing cicatrization 
of the wound render the surface progrcssnelj 
less fa\orable for the growth of epithelium \\c 
bclieac that the method of skin grafting wc arc 
about to describe is a distinct impro\ement o%er 
those commonU in use In our hands it has been 
almost uniforml) successful and has brought 
about a great impro\ement in our results 
Granulating surfaces resulting from third <lc 
gree burns or injuries w hich destro\ large areas of 
skin are alw a^ s infected If healing has been de 
la\ed b\ the great size of the wound or bv ec 
cessise sloughing the granulations are cedematous 
and poorh supplied w ith blood In cases of \cr\ 
long stanaing, the wound presents the appearance 
of a callous ulcer with a thick base of poori> 
%ascularized «car ti»»ue underKmg c>anotic 
indolent granulations over which epithelium 
grows poorh or not at all It is evident Uiat under 
these conditions skin grafts will not grow The 
blood supply must be revived and the infection 
must be overcome 


PBEPVKVTIOV OF CR.VVI. L VTION TISSUE 
The steps in preparation of the surface to be 
grafted will varj according to existing con 
ditiOES If the patient is anxmic or debilitated 
blood transfusion may be necessarv to raise his 
general resistance For an infected or sloughing 
wound we first emploj intermittent soaljng in 
normal or hj'pertomc salt solution with con 
tmuous wet dressings of per cent chlorazene 
solution The dressings are changed daily II 
during the stage of sloughing the granulations 
become cedematous and indolent they mav be 
scraped away and given a fresh start Often 
however, we have found that such granulauons 
mav be ’rendered firm and vascular by means of 
a nressure dressing of dry gauze compressed 
against the wound with elastic bandage or ad 

'“'men the «ound is of too long standiiig mth 
a resulting thick fibrous base, rt is necesoaij to 


cici«c this tissue corapleteU and allow a thin 
laver of granulations to develop on healthv 
tissue The same procedures are essential in the 
correction of extensive scar contractures where 
wide cvcisions are necessary to relieve deformit) 
\\ hen m any case these measures have m-ured 
an adequate blood supplv to the granulations, 
the problem of infection is suU to be dealt with 
In the presence of purulent evudates, the grafts 
arc floated loose and destroyed bv proteoljlic 
ferments Even with lesser degrees of infection 
such that the granulations are covered bv a thin 
whitish scum of coagulum grafting is liable to 
fail The tissue must be firm beefv red and 
clean 


THE rSE OF VLTR-VVIOLET LIGHT 
It occurred to us 3 vears ago that supecficul 
infection in granulation tissue might be el 
fcctivch reduced by exposure to mtraviole 
light This idea was suggested bv the use or 
ultraviolet bght to sterilize water 
servalions lead us to believe that granmaton 
tissue should not be subjected to heavy ev^sure 
Accurate judgment as to the duration and hub 
her of treatments is acquired onlv bv eTpetien« 
Each case is an individual problem and Ueai 
inent will vary accordingh \\e have used s 
cooled lamps of standard make average volta 
70 at dose range (10 inch distance) The h®® ° 
an\ one exposure may be as great as 3 nnnii 
where the granulations are m a bad state 
ments are given dailv and the tune is reduced 
I or . minutes as the surface improves It mav 
also be desirable to secure a milder action b\ re 
moving the lamp to a greater distance d 
normal reaction is one which renders the gran 
ulatiORS red vascular and surprisingly ire 
from exudates 

ADV VNTVOES OF THE THIERSCH GR.VFT 
ttlien by the procedures just described, a thin 
but firm bed of beelv red non infected granu 
lation tissue has been built up and when a uun 
blue line of grow mg epithelium ran be seen at tee 
edges of the raw area conditions are right for 
skm grafting The question of w hat tvp® 
to employ must now be considered The ordinary 
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lliiersch graft has been fa\ore<l b> most authors 
for the coNcnng of areas on the bo<ls which will 
not be subjected to trauma The whole thick 
ness graft or the peihcte graft has alwajs been 
favored for regions in which a good cosmetic 
effect w vlesirable or m which the graft will have 
to withstand constant trauma 
Our experience has show n us that a \ er\ thick 
Thiersch graft placed on granuhtions preparcil 
as advnsed w dl give under anj conditions as good 
cosmetic and functional results as a whole thick 
ness free transplant The thick Thiersch graft 
obviouslv cannot entircU replace pedicle grafts 
m cases in which it is necessary to transplant 
whole skin with subcutaneous fat The indi 
cations for and the limitations of this tj'pc of 
plastic surgerv arc not included in the scope of 
this paper Whole <kin free transplant grafts 
however espcciaUv if the size is large ««m to us 
lo be biologicalK unsound Thev arc \crv dis 
ligunng to the area from which the skin is cut 
and arc furthermore prone to fail bccau'< of poor 
vnabibiv 

For ihc'C reasons the Thiersch graft is b\ far 
the more useful tv pc of free skm transplant 
Thiersch grafung both takes and leaves epithe 
hum The ordinar> Thiersch graft should be cut 


so that the napillarv lajer of the skin is bisected 
The cut surface heals spontaneoush b> generating 
epithelium which appetrs ouK sUghtl> dilTctent 
from normal 11> this technique large areas of 
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GRVNUIAIION TISSUI I OR SKIN GRArTIXG, THE V\LUE 
01 VI R\ IIIICK mil RSCH GRAFTS 

\\ I) r \TC n ^l I> T \ C S Asn II AI Tkl^I IK I) Ivehnatous 1viiun\ 

Ir m ll>e l>rt«ttnK 1«{S ttny Inij aim mity^lw IcIMpicine 


grafting of skin nn infccled granulation 
tissue Ins al«a\s been atlendcil In a great 
number of failures \\ hen the areas m\ol\cd 
arc large, il has often required mans months to 
co\cr them Following rejieatcd failures, the 
persistent infection and increasing cicatrization 
of the wouml render the surface progressnelv 
less fa\orablc for the growth of epithelium \\c 
bebe\e that the method of skin gracing we arc 
about to describe is a distinct improaemcnt oxer 
those common!) muse In our hind:;, it has been 
almost uniformh successful anil has brought 
about a great improxemcnt in our results 
Granulating surfaces resulting from third de 
gree burns or injuries which dcsiro) large areas of 
skm are alwa)S infected If healing has bwn ile 
la)ed b> the great size of the wound or b) ex 
cessiv e sloughing the granulations areoedematous 
and poorl) supplied with blood In cases of xer> 
long standing, the wound presents the appearance 
of a callous ulcer with a thick base of poorh 
\ascular12ed scar tissue underl>ing c>anoiic 
indolent granulations oxer which epithelium 
grow s poor!) or not at all It is ex ident that under 
these conditions, skin grafts will not grow The 
blood suppl) must be revixed and the infection 
must be oxercome 


PKEPARXTION OF GRXNX;LAII0>1 TISSUE 
The steps in preparation of the surface to be 
grafted will xar) according to existing con 
ditions If the patient is anarmic or debilitated 
blood transfusion ma> be necessarj to raise his 
general resistance For an infected or sloughing 
wound, we first emplo) intermittent soaking m 
normal or hypertonic salt solution with con 
tinuous wet dressings of per cent chlorazene 
solution The dressings are changed dail) If 
during the stage of sloughing the granulaUons 
become cedematous and indolent, the) ma) be 
scraped awa\ and given a fresh start Olten 
however, we have found that such granulations 
mav be rendered firm and vascular bx means of 
a pressure dressing of diy gauze compressed 
airainst the wound with elastic bandage or ad 

^^Whe?the wound is of too long standing, with 
a resulting thick fibrous base, it is to 


excise this tissue completeU and allow a tbn 
laxcr of granulations to develop on healthi 
tissue The same procedures are essential in llie 
correction of extensive scar contractures where 
XI life excisions arc nece<sar) to relieve defonnilj 
hen in an\ case these measures have insured 
an adequate blood suppl) to the granulations 
the problem of infection is still to be dealt with 
In the presence of purulent exudates the grafts 
are floated loose and destro)ed bv proteoljtic 
ferments Even with lesser degrees of infection 
such that the granulations are covered b\ a thin 
whitish scum of coaguJum grafting i» liable W 
fail The tissue must be firm, beef) red, and 
clean 

THE USE OF U1TR.\\10LEI UGHT 
It occurred to us 3 )earb ago that supe^rficia! 
infection in granulation tissue might be et 
fectixe!) reduced bx exposure to ultraxaolet 
light This idea was suggested b) Ibe useo 
ultraxaolet light to stermae water O'*! 
serx-ations lead us to believe that granulatio 
tissue should not be subjected to heax’) 
Accurate judgment as to the duration and num 
ber of treatments is acquired onl\ bv experieK 
Each case is an individual problem, and ueai 
mentwiUxar) accordingl) ''^baxeu^ed * 
cooled lamps of standard make average 
70 at close range (10 inch distance) The time 
an> one exposure ma) be as great as 5 
w here the granulations are in a bad state i re 
meats are given dail) and the time is reduce 
I or . minutes as the surface improves It m 
also be desirable to secure a milder action b' 
moxnng the lamp to a greater distance 
normal reaction is one which renders the gra 
ulations red vascular and surprising!) n 
from exudates 

ADV OUTAGES OF THE TIIIERsCU GR-Xfl 

WTien bv the procedures just described a thin 
but farm bed ol beefv red non infected gran 
lation tissue has been huilt up and when a tn^ 
blue line of growing epithelium can be «een at t 
edges of the raw area, conditions are right lo 
skingrafting The question of what t)peofgr 3 
to emplo) must now be considered The ordinar) 
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and elleclivel} discourages the eaudates nhich This grated skm acquires a soft veKet like con- 
olhenvise tend to Idt the grails Eeudates tthlch tour and a Iletibilitj ti hich closeli approximates 
escape around tliem are absorbed into ibe super the normal Hairs arc absent and there mav be 
imposed lavers of gauze Because of this ad\ an- a slight increase in pigmentation As time 
tage, ne do not fa%or the use of sheet rubber, elapses the disfigurement becomes progressive!) 
oiled silk, or an> other non absorbent material less noticeable Fspcciallj is this true of children 
as an initial dressing There need be no fear that m w.liom repair processes are most activ e We 
the gauze v\ ill stick and pull loose the grafts At hav e carried out these procedures in a large scries 
the end of s to 7 da>s, when the dressing is of cases nilh most gratifjing results Approxi 
changed all viable grafts have grown firmlv m match roo patients have had skin grafting 
place The outer dressings are removed and the operations after radical mastectom> without a 
gauze soaked loose with phjsiological salt so failure In a number of extensive third degree 
luUon burns we have produced healing with a minimal 

Subsequent!) we emplo) ordinar) dressings amount of scar and a minimum loss of time, the 
wet with salt solution and changed dail), until interval ordinani) not exceeding 2 months Some 
the wound is again dean and growing epithelium of the possibilities of this technique are exempli- 
13 seen A thin outer la)er of the graft will peel fied m the three cases reported herewith 
of! m the same manner that cornificd epithelium Case i is a man who was saved from death or 
normall) sheds Itself All the growing la)eTs re permanent disabilit) by missive skin grafting 
mam intact and piobletation hom the tdgei* va operauona The chief problem was to combat 
prompt At this stage va^lme gauze may be infection and prepare large granulating surfaces 
emplo)ed as the dressing until healing is com for grafting Massive failure would have meant 
plete \ aselme gauze also makes an excellent a loss impossible to restore Homografting, that 
dccismg for the surface from which grafts have is, (tom one individual to another has never been 
been cut Grease dressings arc never advisable successful to our knowledge It is not within the 
on granulations which are being prepared for scope of this paper to enter further into this sub 
grafting In general the treatment best suited ject except to regard homoi’rafting as a biological 
for the preparation of granulation tissue is more problem as jet unsolved W ilh a successful tech 
or less discouraging to the grow ih of new epithe mque of Thiersch grafting, the ncccssit) of se 
hum I or this reason, an entire area should be curing a skm donor should be rare indeed 
prepared carefull) to insure success If there is Case 2 is a man disabled for 4 ) cars because of 
doubt and the surface is great, test grafting of a unsuccessful skin grafting Following the proper 
small part is advisable Otherwise the entire removal of ihe accumulated scar tissue, a vvell 
area should be grafted at one operation managed Thiersch graft gave a splendid result 

When the skm grafts have been placed upon wherca pediclcdgraftand whole skin transplants 
areas of the bod) not suited to pressure dressings had failed 

we employ with good success an open method of Case 3 shows the extent of deformitv which 
treatment, protecting the grafts b) a cage of may arise from a burn scar contracture cm 
screen wire for 3 or 4 da)s until the) adhere phasucs the urgenc) of miinlaining extension 
firml) Whenever possible, we prefer the pressure and demonstrates further the indications for 
dressing for reasons ahead) given ItisespccuH) Thiersch grafting 
applicable for extremities It should be noted r < r> 

furtherlhat whenever thegraftedwoundinvolves 5 '***^ t, *"*d 35jcars was ad 

Iho flexure surface of a jomt, full cxlmsion should a jure el ekrrme * 

be maintained until healing IS complete If there cteebunisot 4 months duniion As the result of an ex 
vsaw) tcndencs to contracture the splint should pl‘>'>^yv*paint»tidlacq\jtishop both his kes had been 
be continued until all tendenc) to cicatrization ™ 'Vl ‘“ i The areas of first and 

has ceased Cluldreu are es^ecallv prone .o 

C indi>pcnsablc If con- “ vurfaces In^cAc reEmriher? 


contracture Splints n 
tracture is permitted, dcformii) is inevitable 


V successful Thiersch graft, such as we have 
utuforml) ootaincd b) this technique results la 
xn epithelial coscnng far superior to the cicatnx 
whtdi must result from prolonged granulation 


e covered with purulent 

prostrated with septic temper 
^ infection The cran 

fifsTf--. j expesure to ultraviclet light and 

»« chlonzene «oluticn Due 

wpidlj improved C> the techniouc we have devnbe! 
the grannht»ns were covered with Th.erihy f fs o1 S 
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growing epithelium are placed in clo<ie contact 
with a rich capillar\ bed of healihv granulation 
tissue Smceepithelmmisa tissuewhichnorma!l> 
grows upon granuhtions and normalU is nour 
ished bv osmosis permanent Mabilitj should be 
possible It occurs to us that m the free trans 
planting of w hole skin this principle 1$ lost \\ hen 
the deeper non epithelial laj ers of (he skin are 
included in the graft a much more complex proc 
ess of nutrition is required More or less necrosis 
IS to be expected The end result ma> be total 
sloughing or, with better success a graft largely 
replaced by scar tissue and covered with an 
epithelium not as good as that obtained in a 
successful Thiersch graft 
The verj heavy Thiersch grafts to which we 
have referred are cut about twice as thick as the 
ordinar) Thiersch graft The> are of lealhery 
texture, and comparable m thickness to the deep 
small grafis of Davis, but ma> be cut to large 
size as recentlj described b> Blair and Brown 
The area from which they are taken regenerates 
epithelium from the lowermost points of the 
papillx, from sweat glands and from hair 
follicles The resulting scar IS slighllj less satis 
factory than that of an ordinary Thiersch cutting 
We emplov these thick grafts to cover flexor sur 
faces, especiallj the popliteal space and other 
areas where trauma must be expected A success- 


ful graft of this tvTie re«ults in a surpnsm|l' 
good qualitv of skin 

DKESSINCS 

Dressings of everj description have betn 
advised for skin grafts ‘'ince the chief fact« 
m anv case is the preparation of the surface to be 
grafted « is not surprising that fair succe s bss 
been reported with the use of various dre« ins'- 
Tor 2 vears we have been obtaining umfonnh 
good results with 90 to 100 per cent take w 
the grafts bj means of a pressure dressing Ibe 
essentia] details of w hich w ere devi^d b} Dr » 
D Little of this clinic 

\ single laver of sterile gauze moistened with 
salt solution 15 laid directlv on the grafted surface 
in good contact with the grafts and the small 
areas of granulation tissue which mas remain un 
covered between them On top of this are placea 
numerous lav ers of loose drj gauze sufficient to 
absorb anv exudates which work out around the 
grafts iih this dressing secured the pre««ure 
dressing is applied bv means of large bunches of 
ordmarv hospital wool held firmlv under a finol 
wrapping of all cotton elastic bandage The en 
tire dressing is left undisturbed for 5 to 7 davs. 

We believe this dressing to be correct in prm 
ciple The pressure holds the grafts in firm con 
tact throughout the penod required for union, 
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CHRONIC RECURRING TEMPOROMANILLARY SUBLUXATION 

SURCICM- CQNSIDERATIOV OF* SnAPPIVG JAFV” WIIU REPORT OF A SoCCESSFOL OpER\TI\E RfSULT' 


nlVisiti gSufjeon Foui 


JOn\ II AIORKIS MD New \osk 
B ellwu* HospiUl AttRUnt tt Sufgtfy Nfw A orl Po>t Gr»dui 

^ssulaat in iiafcal Rw*a«b ConieU i!edic»l CoU g« 


T he appropriate term of “snapping jaw” 
has been applied to a certain group of 
functional derangements of the temporo- 
ma\illar> joint which exhibits a peculiar suscep 
tibility to minor disturbances of its mechaiusin 
This disturbance of function is usually attributed 
to an abnormal pen articular relaxation which 
permits an undue mobility of the condylar head 
within Its glenoid cavity The simplest form of 
the condition is encountered w ith great frequency 
and \nctims of it, although suffering no actual 
pain or discomiort, are nevertheless subjected to 
a constant annojance as a result of the more or 
less conspicuous snapping noise emitted by the 
joint as the head of the vnfenor maxiUa glides 
through Its arc m response to such physiological 
demands as talking, yawning or the mastication 
of food 

Confined within these limits and manifested 
by such unobtrusive clinical sjTnptoms, snapping 
jaw scarcely assumes the digmty of a surgici^ 
problem Indeed m discussing surgical diseases 
of this joint standard surgical texts limit opera 
tive indications to such conditions as ankylosis, 
arthritis irreducible dislocations, and a few un 
usual fractures Subluxation of the joint as a 
surgical consideration is cither dismissed as of tio 
importance or its existence is completely ignored 
However, ample evidence is at hand to support 
the contention that this minor derangement of 
the tcmporomaxvllary joint may give rise to 
cbnical manifestations which demand urgent and 
radical interveniion An appreciable number of 
cases IS on record among them the one herein tc 
ported in which the commonly observed picture 
is complicated bv attacks of acute severe joint 
pam by locking of the joint in various posi 
lions or bv actual fixation of the inferior maxilla 
with the mouth in the wide open position Rc 
lievcd for the moment spontaneously or by some 
manipulation these attacks invariably display 
a disposition to recur with increasing frequency 
and sev entv thus becoming not only a constantly 
menav.mg 'ovirvc of embanassment but even 
tually threatening the integrity of the very h^hly 
imporlanl function delegated to tlus joint 
Malgaignc in 18^5 collected a senes of 76 
cases of snapping jaw of which S4 were bilateral 
'Cue Wvc 'wperf SKtwn. X. 


and 22 unilateral, the common age incidence 
falling between 20 and 30 years 

Annondale reported 3 cases in 1887, both 
occurring m females, aged 38 and 18 years, re 
specUvely In the first instance the patient’s 
jaw became locked during a vomiting attack and 
thereafter she experienced characteristic man 
ifestations of snapping jaw, frequently compli 
caied by pain and fixation The second patient 
found her jaw fixed in the wide open position 
following the act of yawning Manual reduction 
coxteclcd the condition but thereafter the patient 
coropUineJ of a slipping joint Tartara saw m an 
infant, aged 15 months, a subluxation sustained 
during a convulsion and Pughc observed a simtlac 
case in a child 2 years old following a blow upon 
the lower jaw Pringle suffered from the con 
diuon himself and had studied 4 other cases 2 of 
which were m medical students Ashburst 
operated upon a girl aged 16 years who for 2 
ears had complained of a painful unilateral sub 
uxation with locking, which occurred during 
the act of eating or talking Dutmg the latter 
portion of this period, it was necessary to keep 
the lower jaw bandaged owing to the fact that 
subluxations frequently occurred with the mouth 
closed Blake describes a male patient, aged 27 
years in whom the condition became so extreme 
that subluxaljon took place during sleep 
These and numerous other similar reports con 
tnbuVed by Perthes, Loessl, I'odlaka, Schurtzel, 
and others indicate not only the frequency of the 
condition but giv e as iv ell a conception of some of 
Its clinical manifestations 
With the demonstration of such inherent 
potcnualiues, snapping jaw may, on occasion, 
assume a considerable degree of clinical im 
portance and require the appIicaUon of some 
surgical method for its relief The appropriate 
measures to be employed, however are still a 
matter of conjecture and the limited number of 
cases reported to date haie not conclusivelv 
proved ^e superiority of any particular pro 
ccuure In fact, the methods advocated are well 
^ numerous as the patients operated ilpon 
and m most instances, have been ingeniously dc 
\doped without the aid of precedent, to meet 
the exigenaes of the moment 

■ VnfcAiiAacoirof Ur£dii« iltj j 
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thickness The grafting was done m tno operations the 
left leg on November 24 JQJ/ and the right 0 da>*s later 
Grafts were cut from abdomen thorat and back lor 
the entire surface the grafts showed fallv 0© per cent 
take and there waspracticallj campIetcepiUieLzationon 
December 23 when the patient was allowed to go home for 
Christmas vacation 

Since the legs had been maintained iri complete eaten 
sion there was never any tendency to contracture lor 
several months there was cj-anosis and circulator} stasis 
dunng which time the patient walked with crutches ^\ith 
the aid of massage ana passive rnotions the difficulty was 
relieved and perfect function was restored at the end of 6 
months At the present time function in the eilremUies is 
norma! health is esccUcnt andthecniiresurfacciscovered 
with skin of good qualit} (Pigs. I 3 and}) 

C\s£ a 'So iSjir Mitchell P aged3S>cars wasad 
nutted to the Robert Long Ifospiial March 20 igip 
with a callous ulcer of 4 jears duration on the nght 
popbteal space lliainjuryin loij was a k^sohne bum in 
solving the posterior aspect of the tight Kg After 22 
months in another hospital and repeal^ attempts at skin 
grafting he was released with an unhealed area in the 

E opliteal space There were three unsucees fulattemputo 
eal this ulcer with whole skin grafts the last failure oc 
curru), at one of the best surgical chaics m (be countr> 
The patient was referred to us with the advice that some 
type of pedicled graft would be nece sar> On previous oc 
casions however a pedicled graft taken from (be only ac 
ces iblc area of the other leg had failed 
Eiamiaatioa revealed a callous ulcer } inches 10 diam 
eter m the ruht pophteal space The ulcer was cv-anoiic 
the epitbelialcovensg over the po<tenor aspect of the leg 
was of poor quality and there were marked cedema 
cyanosis and induration On ^prll i (be ulcer and the 
surrounding cicatru were given extensive debridement 
removing dense scar tissue 2 centimeters deep so that (be 
normal structures of the popbteal space bulged into (be 
wound The edges were beveled toward (he periphery (be 
final wound being about twice the si2e of ibe ongina) ulcer 
This was dressed for ro days with chloracene packs and 
given 4 exposures to ultraviolet light in the last 4 davsof 
that time OnApnlii 1029 there was a bed of excellent 
granulations upon which weplaced five large (tuck Thiersch 
grafts ^\■hen the pressure dressing was removed at the 
entIof7cfay$ (hegra/tshad taken loopercent ledving 
only three narrow zones of uncovered granulation tissue 
Mben healing was complete the leg was given massage 
and passive motion 

The patient was allowed to walk out of the ho pital i 
month after the graft was done 

Observation on June i 19 9 showed an excellent 
pliable growth of skin no cj-acosi and only transient 
^ema after 4 hours of walking Complete restorabon of 
luactioa to be pjpecied 

CvsE 3 No S9U4 Claude R aged 7 years was ad 
nutted to the James Mhitcomb Rjley Ho pital September 


1928 with a VICIOUS contracture of the left le frooi 
bumof 6 months duration Fivedayslatertiepoptaeal 
contracture was given complete dfbndement TehoIosj 
of all the hamstring tendons was necessary to ohtam ei 
tension of the knee The exposed great ves-eb and ncnis 
were covered with two flaps of fat and fascia and lie 
wound was allowed to granulate Dressing andiiltniiolel 
light were employed according to the described tecinique 

Acast and later a Thomas splint were einployed tomam 
tarn complete extension On October 3 19 8 tlelart 
area of healthy granulation tissue iniolving the pepifed 
pace and postenor a pcct of the leg was coiered xiti 
rhiersrh grafts of good thickness Removal of the pressare 

dre<singattheendof7daysshowed loopercent take m 

the grafts . , „ 

One month later the patient was dischar ed walun w 
a cast to prevent contracture Alterfiwveks thetast*^ 
divcontmuod Ob!>ervation in 6 months showed compile 
restoration of function There was sbght keloid 
butthescarwassoft flexible andcoveredwitl5kinof|00o 

quality 

CONCLUSIONS 

1 Bj the methods we hat e emploj ed 
grafts cut to proper thickness and 
iraosplanted give a belter result tt«n do 
«kin grafts 

2 The factors w bch render granulation tissue 

unsiuted for grafting are ticatris formation an 
uifection , .1. 

^ Exposure to ultraviolet light « 
adjunct in the preparation of granulations i 
surface must be beef) red, vascular, and li« 
from exudates , . 

4 Excellent results maj be obtained b) dr 

IDS the grafts under pressure with dr) gaure, t^o 
and elastic bandage , t_,Tih. 

5 For the grafting of small areas ithidi iti 
subjected to trauma and for flexor folds a 
joints we emplov very thick Thiersch g 
Joints should be splinted in full estMsion 
all tendenc) to cicatrization has ceased 


I Blur \ P and Brown J B The use and 
laige split skin grafts of intermediate tw 


ment relation>hip to the true 


Kevenfra 


tevhniu Tr South Surg Avs 1928 »li 
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specializaUon e^entua\\> exacts \ts penaKy in 
terms of a roechatusm more susceptible to dis- 
organization under phj siological Stress and 
concci\abl> accounts for the preialence of in 
temal derangements in this tj^pe of joint 
The temporomaxiWaiy ailiculation is classed 
in works on arthrologj as a diarthrosis, sub 
dmsion ginglj mo arthrodia, signifying a mobile 
joint capable of ececuling both a hinge like and 
a gliding motion 

The component osseous elements of the joint 
are the condjle of the inferior maxilla and the 
glenoid or mandibular fossa of the temporal bone 
The former, m ctoss section, is oblong with long 
axis trans% erse and it is «et a bit obliquely on the 
neck m such a manner that its outer edge is a little 
more foniard and a little higher than its inner 
one It IS acutelj con\cx from before backward 
and to a lesser degree, from side to side (Fig i) 
The squamous portion of the temporal bone 
provides ioi aiticulatiori with the head of the 
inferior maxilla a glenoid fossa bounded in front 
b> the articular emmence and behind by the 
ttmnanic plate The posterior compartment of 
the fossa lodges a segment of the parotid gland 
while the anterior or mandibular compartment 
presents a deep, cartilage co\ ered concavilj the 
radius of curiature of which in the sagittal plane 
corresponds tcr> closel) to the radius of con 
\exit> m the same plane of the condjiar head 
The cartilage coating of the articular fossa is 
continued forw ard upon the articular eminence so 
that tins joint surface, as represented by the 
cartilage cox ered area assumes on sagittal 
Section a concixoconxcx profile (Fig 3 ) 

Interposed between these bon> articular sur 
faces IS the extremely interesting intcrirticular 
fibrocarlilat,e or joint meniscus the structure and 
relations ol xxhwh haxe a particular bearing on the 
subject in band 

This meniscus is a ihm fibrous plate of oxal 
form thicker at its circumference, espcciallj be 
hind, than at Us center where indeed, a normal 
perforation IS accasionall) found Itiscloselj and 
iniimateU applied to the condylar head and so 
maintained m part b) Us circumferential at 
lachmcnl to the capsular ligament but more bj 
Us relation to the fibers of the external pterygoid 
muscle which gam an insertion to the neck of the 
condxlcin front and to the corresponding anterior 
margin of the memscus as well (Figs i and j) 
\ cap uUr ligament envelops the joint m a thin 
loose capsule passing from the maryns of the 
glenoid ia>Uj and the articular eminence im 
medialclj in front to llie upper njargm ol the 
intcrarucuJar fibrocartibge and from the lower 



rig S \erticilsecti(itio£ tempotomaxiHaryarticulation 
to dion relations of the condyle meniscus synox lal ca\ i 
ties pterygoid muscle and glenoid fossa (After Gray ) 

margin of this cartilage to the neck of the condy le 
which it completely invests (Fig 4I 

The joint cavity is thus divided by the inter 
articular iibrocartilage into two separate and 
unequal compartments Both, of the>e compart 
ments are provided w'lth distinct sy novial sacs, 
the upper one of which is much larger and more 
extensive, and its Imme membrane la continued 
from the margin of the cartilage covering the 
glenoid cavity and articular eminence and reflected 
onto the upper surface of the fibrocartilage 
The lower and smaller passes from the undersur- 
face of the cartilage to the neck of Uie condyle 
(Fig 3) 

This delicate structure la supplemented by 
three important ligaments designed to stabiliae 
the articulation and confine the mobile condylar 
head within normal limits Ol these, the external 
lateral ligament is attached to the outer surface of 
the zygoma in front of the joint whence it is di 
rected obliquely downward and backward to se 
cure attachment to the outer and TOslenor border 
of the neck just below and behind the head (Fig 
4) It quite obviously 15 designed as a check 
ligament to limit the posterior excur-sion of the 
head and thus tends, no t only to prev ent posterior 
dislocations, but endeavors as well to protect the 
neighbonng twiddle tax 

The stylomandibular ligament extends down 
ward and forw ard from the tip of the sty loid proc- 
e>s to the posterior border of Uie angle of the 
jaw (Fig s) and gains attachment to a point 
distal to the axis of rotation of the bone Its 
roecharucal advantage 15 consequently exerted 
extreme anterior rotation of the jaw 
and \i) thus indirectly and simultaneously to 
limit the posterior excursion of the head The m 
ternal lateral ligament, of lesser importance, vs so 
disposed as to stabiliae lateral mobility of the m 
fenor maxilla but it, too, by reason of us insertion 
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Fis j (left) Lateral view of the condvle of the mandible 

capped fay the articulardiscshowingsinuousoutline of latter 

*" ’ * "> the enemal pterygoid muscle 


locations As a result of Cooper s experience mth 
4 cases, he came to the conclusion that the 
disease was practically confined to the female 
sex in tt hich general depletion and lowered resist 
ance by determimng an abnormal relasation 
of the joint ligaments, became the actual inciUo 
factors m this type of interarticular disorgan 
ization 

Lvcn though the results of subsequent inves- 
tigation seem to call into question this inter 
pretation of the mechanism productive of snap- 
ping jaw. Coopers observation derives its real 
importance from the fact that it established the 
idenlil> of subluxation of the temporomaallary 
joint in particular and directed attention to the 
significance of infernal joint derangements m 
gcnCTal 

This variety of dysfunction is, of cour^ not 
. confined to the temporomatilhiry jomt for its 

section of the articular disc one half of prototype is not uncommonly observed in such 

Tomurihe shouldK bp L U«-m jta 

the eviemal pterygoid muscle al o i> shown fVte articulations the functional ^ 

Irrngle) mands of which have developed the need for 

Ti. .. speaahzation in structure 

it IS me intent of the present report to add to It is pertinent at tlus point to recall certain 
the existmw meager knowledge of the subject biological principle^ which have a practical bear 
merely another experience which may perhaps mg upon this subject In general it may be 
contribute a better conception of lemporo slated that the survival of a species is dependent 
maxulary subluxation and possibly l^ad to the upon the iniegntv and efficiency of certain 
development ol standardized methods for its physiological processes which are vntal to the 
trMtiaent mdividuil of the soecies Nature s methods of 

Concerning me nature of this lesion the con safeguardiM and rendering more effecuve such 
elusion naturally first suggests itself that the vital funcfions are well demonstrated m race 
disturbances observed are dependent solely upon historv as developmental specialization Special 
Simple complete recurring dislocations of the ized functions require specialization in structure 
condyle of the inferior maxilla differing only proportionate to the importance of the function 
in degree from the common traumatic dislocations, concerned 

with wluch it was therefore classified for a con Asapplied particularly to articulations, wefiud 
siderable period of tirne that tho'se joints the function of w hich has to do 

In 182-’ however Sir A-tlev Cooper directed with locomotion defense, the acquisition of food 
attention for the first time to the possibility that and its preparation for assimilation express the* 
relaUons mtermediary between normal and com principles in terms of the hi-^hest mechamcal de 
plete dislocation rmght exist between the condyle velopment The equipment of the knee hip, 
and Its glenoid cavxty, 1 e . incomplete luxation shoulder, and temporomaxillary joints exempbfic* 
or, as he termed it, subluxauon m varvnng degrees an architecture designed to 

According to his conception subluxation of give the utmost inefficiency and mobibty without 

this particular articulation involved the sepa sacrifice of stabibtv an ideal vvhichisattainedby 
ration of the interarticular fibrocartilage or an elaborate development of svnovial mem 
raemacus from the condyle to which It IS normally branes articular cartilages and ligiments Of 
firmlv attached, followed by the riding forward the-e the temporomaxiUarv is unquestionably 
of the condyle, without its meniscus, onto the the most highly speciabzed intricate, and ef 
articular eniinence In short, the process was fiment and mav perhaps for this reason be re 
essenUally an intrinsic internal derangement garded as the most important from a biological 
of the articulation quite disfinct eUologically viewpoint 

and pathologically from the re-ult of external At the same Ume the increasing structural 
trauma as seen m the simple complete dis complexity which goes hand m hand with higher 
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separation of the meniscus from the condjlar 
head followed by the riding forward of the JaUet, 
minus this meniscus, upon the articular eim 
nence Thus according to this theor> , ihfc gross 
pathology ln^ oh ed the separation of the meniscus 
from the head of the bone Pringle, hone\cr, m 
discussing this point, recalls the fact that, al 
though the generousl> proportioned superior 
joint compartment permits free moiement in the 
horizontal plane between cartilage and the surface 
of the glenoid, the limited lower compartment 
permits onlj restricted rotarj motion between 
the cartilage and head of bone Therefore while 
it may be dragged freelj in all rtiiccUons over the 
condjlar head, the cartilage is intimately at 
tached thereto at its pcripherj and accotdinglj 
must accompanj the condjle in an> position 
assumed bj it Tot this reason, complete dis 
location of the cartilage alone does not take place 
and explanation of the phenomenaof subluxauon 
on this basis consequently becomes unacceptable 
In ontnng an alternative explanation I’nngle 
directs attention to certain significant features 
in the structure and relations of the cartilage 
He refers to the fact that the cartilage as applied 
to the dome like head of the condjle presents 
m the coronal plane and extending o'cr the 
summit of the dome a thickened cioge m front 
of which there is a corresponding depression 
Hence, as seen from its lateral aspect it assumes 
a concavoconvcx surface which fits accurateK 
the reciprocal irregularities of the glenoi'l fossa 
Furthermore, it will be recalled that the powerful 
internal ptervgoid muscle gains an attachment 
to the antero internal aspect of the cartilage thus 
tending to exert at this point in the looselj applied 
structure a potential pull the direction of which 
is forward and inward (Fig 2> 

\3lili7ing these facts I’rmglc suggests the 
theory that under certain conditions e g a 
sneeze with the mouth in the wide open position 
a suilden violent contraction of the internal 
plerjgoid muscle mav act lo displace the loiiseK 
appUeil cartilage so that the thick central ridge 
bes oliliquelj instead of transvcTselj The car 
tilagc then assumes the rOlc of a foreign bo<l\ 
caught between the rolling condvle And the 
glenoid surface The disc is crusheil between the 
opposing bom surfaces and painful locking of the 
joint Is prone to follow Ihese events produce 
stretching of the pen articular tissues promotmg 
recurrence of the same phenomena and gmng 
ri-e lo the annojing snapping noise characteristic 
of the condition 

This thcorv is a salisfactorv explanation of the 
causation of the s\ mptoms noted m snapping jaw 



ligaments (<tfter Gray ) 


and IS founded upon actuallj demonstrable 
mechanical and anatomical conditions It is most 
probable that the majontj of clinical examples 
of this lesion owe at least their inception to some 
variation of the tram of events described 
Nevertheless it is evident that whatever may 
be the mechanisms miiially concerned, the sum 
total of their operation is pen articular relax 
ation and that several other factors also may 
enter into the production of this latter condition 
The following case may be cited as illustrative 
of this point 


|) at arobuslmale aj;ed2j}cars was first seen Febru 
ai> I 1920 mcon ultalion with hisphiaician In ii?20 he 
had sustained an injury lo his lower jaw which was said to 
have resulted m a fracture dislocation Upon rew'oval of the 
retenuve dtes iriK applied to treaUnent of this condition he 
oWrved that the left temporomaxillary joint exhibited an 
unwonted decree of mobility As time went on thismobil 
ity became Rradually more pronounced and every active 
motion of the lower jaw became associated with a loud 
vnappmz noise reterre 1 lo this joint Recently the right 
aiticulatMn began to di play simibr disturbance but to a 
t yx degree 

1 ventuaUylhe noise emitted by the left joint became so 
prominent and constant ns to intrude itself annoyingly into 
the conversation whenev er the paUent opened his mouth to 
art^Ute So senously did this sute of affairs interfere 
with hi> occupation as an insurance salesman that some 
felivt from the cmbarrasvmc sitvatun became imperative 

I aam^tion of the affected joint gav e but little informa 
tKm l-here w as no tenderness lo pressure and no deformity 
could be detected The condj Ur head upon the left seemed 
a I It more prominent and the excursion of the head seemed 
slightly greater than upon the right Passive motion of the 
lower jaw with muscles relaxed disclosed v ery definitely an 
abni ^ teMty mtxjth joints but wasparticuUrly marked 
upon the leli When active motion of the lower jaw took 
fuace as in opening the mouth a loud snapping not e was 
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Fig 4 External aspect of temporomax»Jlar> arlicubtioo 
to show external lateral and capsular ligaments (/\ftcr 
Gra> ) 


ID proximit) to the axis of rotation of this bone, 
undoubtedlj is a ♦upporting factor in the mo\e 
ment 

It IS therefore apparent that the mechanical 
disposition of the extrinsic ligaments, together 
xvitn the posterior thickening of the capsular 
ligament xxhich is strongest in this region rep 
resent elaborate precautions against the possi 
bilitv of posterior displacement of the cond>le 
It IS equalh apparent that no analogous structure 
IS proMdei to restrict the degree of posterior ro 
tation of the angle of the inferior maxilla and in 
consequence the excursion of the cond>Ieforxrard 
in proximitj to the thinnest and weakest piortion 
of the capsular ligament These structural 
peculiarities uiiquesUonabI> bear a causal re 
lation to the pre\a!ent forward luxation of this 
joint 

Tins anatomically complex structure is capable 
of translating itself intoa xersatilitj ofmoxemeat 
which IS seen in no other joint and which resolves 
itself into three thief and distinct types (i) 


a hinge bke motion about a transv t rse horizontal 
axis drawn tangentiall> to the upper arlicular 
surfaces of the cond>lar beads and taking place 
entirelj m the inferior sjnovial cavity (2) an 
anteroposterior gliding movement along a hon 
zontal plane, taking place entirely m the roomy 
unoer compartment between the upper surface 
of the memscus and the glenoid cavuty and (3) 
nn obbaue rotatory movement made up of two 
rmwnonenfs (a) a rotatorv movement about 
a veSa^s through each condylar head con 
fined to the lower synovial comparto^t and 
(b) 8 IlobUq«cgl.dlI.gmo^ement confined to the 


upper compartment, the meniscus gliding for 
ward and mw ard on one side as it mov esbackirard 
and inward on the other 
Normal mastication of food, inadent to its 
preparation for the first step of physiological di 
gestion, calls into p!a\ all the resources of this 
mechanism As the mouth is opened in antici 
pation of the reception of food, the point of the 
jaw IS depressed the angle begins to rotate 
posteriorly while the condyle and major porbon 
of the ascending ramus move forward The fiied 
point or axis of rotation of the inferior maxilla 
as a whole is represented by a horizontal line 
drawn through the two dental foramma 
In effect the mechanics of this movement 
suggest a close analogv with those of a lever of 
which the axis of rotation or fixed point cor 
responds to the fulcrum, the ascending 
from the dental foramina to the jomt surface 
corresponds to the short arm while the honz^tai 
ramus inclusive of the angle, may be likened to 
the long arm Depression of the pomt of the jaiCt 
the long arm of ^e lever is at the outMt coo 
pensat^ at the joint — the apex of the shot 
arm — by a hinge bke motion confined to tne 
lower svnovnal compartment But as the move 
ment of the long arm carries through the end 0 
the short arm, obeying the principle of levers, 
is called upon to travel through an 
portionale to that described by the end 01 iw 
long arm At this pomt, since the hinge moWa 
of the lower compartment is no longer 
the upper compartment comes into action ^ 
milling the condy le w ith its memscus to glide 10 
ward upon the summit of the cartilage'^ove 
articular eminence Normalh 
passes this summit for should it do so, it p 
over with its meni'cus, into the zygomatic 0 
to become a true dislocation Nevertheless it i» 
be noted that the margin of safety here is ^ ' V 
narrow one since there are no evident safeguar 
such as those observed posteriorly, 
a check upon excessive movement and possi 
dislocation 1 

<Vs the inferior maxilla returns to its . 
position m the shutting mov ement of the jaw, 
condvle glides back with its meniscus in 
verse direction utilizing the combination ol 
ghdmg hinge and rotary motions to give the 
ting and tearing power to the mcisor teeth 
These structural and functional details relab o 
to the temporomaxiUarv jomt are worthy 
consideration in seeking to estabhsh the tru 
nature and etiologv of its subluxation 

Cooper believed as noted above, that m 
cansative factors in this condition compnsed the 
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m his case of snapping ja?. the classical triangular 
incision, -while Blake resorted to a trans\ersc 
incision along the z>goma onl> to find that he was 
unable to carry out the procedure planned 
through such exposure 

In the case herein reported I found the \ ertical 
skin incision to be quite suitable for purposes of 
joint exploration and beliexe that, at least from 
a cosmetic \iei\ point, it possesses considerable 
advantage 

This innsion is earned don n to the deep fasaa 
and here an expedient based upon the local 
anMomj max be utilized to safeguard the lem 
porofacial nerxe Dissections of this region 
demonstrate that this nerve remains deep to the 
deep or external parotid fascia until it naches 
a point well abov e the lev el of the zygoma, where 
It IS seen to pierce this fascia to continue its 
course superficiallv (Dg 61 It will be recalled 
also that the deep fascia of this region splits be 
low into txxQ lasers to enclose the parotid m its 
fascial capsule, the external and internal leaves 
of which again unite at the zjgoma to become 
continuous with the temporal iasaa 

Keeping in mmd the<e anatomical facts the 
operator mav widel> retract the vertical skm 
inci«ion and transverselj incise the external leaf 
of the parotid fascia for a distance of 2 inches 
parallel to and just below thezigoma The nerve 
since It 15 deep to the fascia at this point, is safe 
from injury and the gland, thus freed, may 
be retracted downward and forward carrying 
(he nerve with it out of the field of operation 

(Fig 6) 

The actual method of treatment to be applied 
to the articulation ilscll in attempting correction 
of the sjmptoms of subluxalion must necessarily 
depend upon the gross patholog) encountered 
Ftiological convideralions suggest that operative 
effort must be directed (i) to the meniscus itself 
which ma) call for fixation or removal and hi 
to the undul> mobile condylar head md the ab 
normally relaxed capsule, the ionner requiring 
limitation of its excursion and the latter demand 
ing some expedient to overcome periarticular 
laxity I was fortunate in meeting conditions 
w hich responded to simple plication of the capsule 
It IS improbable however, that such favorable 
conditions frequcnllv exist and it appears evident 
from the large number and wide diversity of 
methods propo^ that none has been universally 
vatisfaclory 

The following clavsiticalion of methods oper 
ative and norv-opcralisc which have been sug 
Rested for treatment of subluxalion of the in 
fenor maxilla, has been compiled from the liter 


attire and gives some conception of the scope of 
efforts in this direction 
I N<m-op«rativ c methods 

A Dental technical procedures 
1 Outside mouth 

a Apparatus, fastened around chm and held in 
position by cap on bead limits chewing mo- 
tion and depression of point of jaw 
j Inside mtwrh 

a Splint, fastened to upper and lower jaw with 
in ten emng catch hing^ is adjustable to limit 
motion of lawec jaw tScditoederl 
b Hard rubber plate f«ed to upper jaw and 
provided with process pointing to edge of 
masseter musek or coronoid process limits 
excursion of latter (Fntzsche) 

D Injectwn of corrosive fluids into joint (to produce 
shnnLage of capsule and promote adhesions) 

I Tincture of iodine (1* cubic centimeter tincture 
of lodme injected into joint posteriorly secured 
permanent cure in case of girl aged io years 
repotted by rertVws) 
j /Ucohol 
II Operative method 

A Treatment of capsule 

1 Lxasion of portion of capsule is follow cd by suture 
to overcome redundancy fPertbesl 
i Simple plication of capsule alter exploration of 
joint lakes up redundancy and tightens joint 
D Utilizing fascial strip ftumcd down from temporal 
region to check excursion of head ax described by 
Vieden) 

C Treatment of mcniscus 

I Fixation of disc by suture to periosteum of 
mandibular fossa (Ilaebcr) 

FixaiioT) of dive in vertical position in front vf 
condylar process (Konjclaay) 

3 Kemoval of the articular disc ( Vshhurst) 

Of the non-operativ e methods, thove depending 
for ihcir efiectiveness upon the employment of 
some mechanical apparatus whether external or 
internal to limit the excursion of the lower jaw 
are open to serious objection Externally applied 
mechanisms of the type described above are ob 
viously iropraclicable, while those splints devnsed 
(or mtemal use give use to pressure ulcers 
pcriosteitis, general discomfort, and pain 
Nieden remarks that resort to methods of this 
sort indicates either that operativ c measures must 
be quite ineffective or that they are too little 
known, the latter explanation being in his 
opinion the acceptable one Perthes however 
reports a permanent cure in the case of a girl, 
aged 16 years, treated 6 months by means ol a 
hard rubber splint of the Fritzsche ty pe 
The injection of corrosive fluids into the joint 
to secure shrinkage of the capsule and to promote 
adhesions has some basis m reason and Perthes 
rep<»rts a case m w hich a cure w as obtained by 
injecting tincture of iodine into the joint cipyxulc 
posteriorly This raises the interesting question 
as to hotr much the factor of irritation coninhutcs 
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audible throusb JUt Ihe room as the head of the bone rode 
o\cr Its ariicjlar surface \11 motions were earned out 
without pirn and there was no limitation to an> noimil 
mo\emcnt 

\ ra> etammalion demonstrated normal joint outlines 
With the mouth wide open the Uft condjbr head rode 
forward farther on the articular eminence than did the 
right but no true dislocation could be shown 

Vllhough he was ad\ i ed that surRii.al measures offered a 
aerj dubnus prognosis for cure of this condition the pa 
tant was insistent that same attempt at opera ti\e relief be 
undertaken 

Operation was performed on rebruary 1926 at the 
Post Graduate Ho pital Ccneral anrslhesia was used A 
\ ertical incision 2 inches in length with itsuppereatremity 
o\ etij m„ the root of the rj goma was made just m front of 
the auricle The inci ion was carried down to the deep 
fascia and the auriculotemporal netac and sjpeificiiid tern 
poral \cssi.U were retracted posteriorh A transverse inci 
Sion was made along the mferiir margin of the zygoma and 
carrii-d forward through the deep or externa! parotid fascia 
The parotid glandnow could be retracted downward andfor 
ward carrying with it the temporofacial branch of the 
facial nerve The joint itself was easily exposed without 
danger of injury to important nei-'liboting structuns The 
capsule was found to be cxtremelv relaxed and loose per 
mittmg an unusual decree of mobility to the condylar head 
w ithin Its glenoid cavity The capsule wasincis^ vertically 
to expose the interior of the joint which could be readilv 
explored due to the laxity of Us capsule The joint mem cus 
could not be foun i and the articular surface of the condvie 
was roughened andebjrnated For the purpose of limiting 
the mobility of the condylar head its articular surface was 
scaritiedand after closing the capsule a series of rcchng 
stitches of chromic gut were inserted The wound was 
closed without drainage and the lower jaw immolntued by 
means of a bandage 

The inci ion healed uneventfully On the seventh day 
after operation the bandage was loosened to permit some 
motion of the law Un the tenth day the retentive dre sing 
was completely removed and ordinary motion was en 
couraged the end of the second week all functions could 
be carried out without pain Thejointwasperfectly table 
abnormal mobility appeared to be corrected and Che an 
noying snapping noise had completely disappeared When 
last seen years after operation the patient bad no eom 
plaints and was well pleased with the results obtained 

Pen articular relaxation appears to have been 
the etiological factor in the svmptoms described 
in this case Relief of the svTnptoras xv as accom 
plished bv joint scarification and plication of the 
lax capsule It is probable that the pen articular 
relaxation was directly attributable to the loss 


of the stabilizing action of the joint meniscus 
vvho«e absence max in turn be traceable to the 
effects of trauma sustained when the jaw teas 
fractured 6 years prevnous to the onset of the 
snappint' jaw It mav be surmised that such an 
inmry could have produced fracture or crushing 
injury of the memscus sufficient to determme its 
atrophj and complete dissolotian 

Conirmng technical details, it is »< 

note that this joint althonah superficiaUs placed 
m surpnsmslj inaccessible tor satislaclorj surpcal 
approacli and ns adequate erposuie presents 


somewhat of a problem On the one band, cos 
metre demands limit the inasion as to length and 
location, on the other certain restrictions are 
imposed by the proximity of important structures 
requiring protection Among the latter maj be 
mentioned the facial nerve (temporofacial branch 
es), superficial temporal vessels auriculotemporal 
nerve and internal maxillary artery 

The facial nerve, after leaving the stvlomastoid 
foramen, passes downrard outward, andfor 
ward through the substance of the parotid gland 
to divnde, just posterior to the ascending ramus 
of the inferior maxilla, into two mam terminal 
groups the temporofacial and the cervicofiaal 
The former running forward and upward m front 
of the external auditory meatus passes cIok to 
the joint on its antero inferior aspect (Fig 6) v 
line drawn on the surface from the tip of the mas 
told to the outer canthus of the eye represents 
roughly the highest branch of this group of nerve* 
Close to and m front of the externa auditon 
meatus the superficial temporal vessels ana iho 
auriculotemporal nerve m their vertical cout^ 
to the temporal region pass just postenor to the 
articulation although on a more superficialplaw 
Thus as pointed out bv Henderson and 
the articulation occupies roughly the cente 
of a triangular area base upward, bounded o 
the temporal vessels behind and the temporofann 
nerves m front This triangular area is thereto 

devoid of superficial structures of importance a 

through It the joint may be safelv 1 

The internal maxillary artery is deeply piacM, 
passing close to the inner side of the heck c 
inferior maxilla, and is therefore not liable 
injury during simple arthrotomy procedures 
The conventional incision ^o^oribed for * 
posureof the joint has been planned with ra 1 
excision in mind Murphy Lihenthal.Hea er 
and Ivew and Annondale employed mci 1 
which, save for unimportant modifications 
identical in principle 1 e , each is a curved h 
shaped or right angled incision with one 
parallel to the zygoma and the other earned dovm 
ward in front of the pinna to secure a tnangu 

flap Burdick for purposes of joint resection nw 

modified this incision by the addition ol a p 
tenor limb earned back ov er the ear and is 0 
opmion that the sacrifice of the temporal . 
thus entailed is more than compensated by 
increased effectiveness of the exposure so 0 
tamed 

In operations limited to arthrotomv hol'd' 
a simple v ertical incision in front of the piwa = 
usually proved to be quite adequate for the p 
pose in hand Nevertheless Ashhurst utiuz 



MORRIS CHRONIC RECURRING TEMPOROMAXILLARY SUBLUXATION 491 

treatment of both capsular and meniscus derange capsular relaxation Resulting disturbances m 

ments if satisfactor> results are to be obtained joint mechanics are responsible for a \ariety of 

It IS rsorthv of note that modern joint surgery joint dysfunction best known as snipping jaw 
in general, under the influence of accumuIaUng * Commonly seen as a painless, noisily func- 
expenence and perfected technical detail, has tionmg joint the efficiency of which is not at all 
shownatendencytonidenitsscopeofoperability impaired, it is occasionally encountered m the 
OperaUve indications, which were formerly form of chronically recurring attacks of pain and 
limited to the more grave pathological conditions, locking Tequirin^ immediate treatment 
have been graduallv extended to include a variety 3 There exists an unexplained reluctance to 
of derangements the minor character of which apply to this joint the radical operative measures 
did not justify the hazards imposed by the older which have become the accepted treatment for 
methods The acceptance of the minor joint analogous minor lesions of other joints 
lesions for radical surgical treatment indicates 4 Failure to take into consideration the pillio 
the highest degree of confidence in the safety and logical phy siology of temporomaxillary subluxa 
efficiency of the methods employed and offers as tion has been responsible for a large number of 
welUhemostconvincingcvidenceof theadvances proposed methods of treatment representing a 
made m this field wide divergence of principles 

The temporomaxillary joint, however, has been 5 Two methods of treatment are emphasized 
slow to profit by this development and there which are based upon sound surgical principles 
still exists a very evident reluctance to apply to and upon a study of the mechanics of the joint 
this joint the principles which have provw iheir 6 Utilization of these methods should stand 
safely and effectiveness m analogou minor ardize treatment and demonstrate the practi 
lesions of the knee, hip and shoulder cability of accepting 1 larger group of these cases 

Glancing ov er the list of measures proposed for for radical operation 
treatment of temnoromaxiUarv subluxalion, one 
IS impressed by the number of methods and the 
diversityofpnnaple represented Underordinary 
circumstances such a state of affairs spelU the 
complete failure of all suggested methods to 
solve salisfictonly the problems presented and 
this interpretation may not be unjustified m this 
instance Nevertheless, it appears to the writer 
that the true explanation must be sought in the 
failure to recognize the pathological physiology 
of this condition If the choice of treatment be 
predicated upon a study of the normal mechanics 
of the joint and of the factors underlying sub 
luxation the selection of the method will be 
limited to those few operations emphasized above 
which are competent to cope with the physical 
principles inv olv ed Wider usage of these methods 
Will prove their practical utility and will demon 
strate that numerous cases of temporomaxillary 
subluxation which have been habitually rejected 
may be accepted for treatment with every assur 
ance of a salisfactorv result 


In conclusion, therefore the present status of 
temporomaxillary sublu-xation may be sum 
marued as follows 

I Temporomaxillary subluxalion is a defi 
nitch distinct entity the pathological condition of 
which IS characterized by a distortion of the 
normal relations of the joint meniscus leading to 
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Fig 6 Schematic drawing from di»section of parotid 
region Horizontal incision has been made along lower 
border of zjgoma through the external leaf of the parotid 
fascia The parotid is then turned downward and inward 
after the temporofacial has been dis ected free (notegrooie) 
in order to permit latter to assume normal relation to the 
necL of condyle Note temporofacial nene piercing fa cia 
a^ie cond>le 

to produce cure m joints subjected to the trauma 
of such operations as capsule pbcation 

Of the operati\e methods the procedure of 
Nieden is hased upon the soundest surgical 
principles tn this operation the joint capsule is 
exposed through a vertical incision which is then 
e-glended upward and backward thus exposing 
the temporal fascia A strip of this fascia with 
base above the zjgoma is turned downward in 
such a manner as to permit suture of the free end 
into the joint capsule thus limiting the excursion 
of the condjlar head (Fig 7) 

Nieden emplojed this operation successfully 
in the treatment of a case of bilateral subluxaUon 
and was able to demonstrate after ojieration the 
functiomngofthe cheek ligaments whosepull could 
be plainlj felt beneath the skin as the cond>lar 
head moved forward during the act of rotation 
of the inferior maxilla 

This operation and that of simplephcationof the 
joint capsule undoubtedlj o6er the most effective 
means av adable for correction of subluxations de 
pendent upon capsular relaxation and are there 
fore the methods of choice m these cases Some 
writers believe however, that capsular relaxation 
represents a ^econdarj manifestation of pathologv 
residm"' m the memscus and consider that, to be 
adequate, treatment must be directed at the 
primary condition 



Haber fixed the disc bj suture to the peH 
osteum of the acetabulum and Konjetznj resorted 
to a more elaborate procedure to fix the disc for 
ward on the condvle After exposing the joint, 
he separated the disc from its anterior 
with the capsular wall, the lateral and 
relations being carefully preserved Some of the 
upper fibers of the external ptervgoid muscle ar 
separated from the condvle and the disc is then 
displaced forward on the articular head of tn 
bone unbl it is in a vertical position where it 
tLxed by sutures Ashhurst has gone to the « 
ireme of completelv removing the disc and r 
ports good results therefrom , 

The rationale of fixing the meniscus to 
periosteum of its acetabulum is apparent in vie 
of what has gone before and it is equally appare 
that operative displacement 
of the cartilage is not free from harmlm re=vi 
h-DOwing that this structure equalizes the mo\ 
ments of the condyle and serves bv ° 

elasticity as a buffer between the articula 
faces of the joint its deliberate forward disp 

meat seems scarcely justifiableunderordinary 

cumstances Concerning its actual remov / 
may be pointed out that in the case here rep 
ab^nce of the cartilage seems to have . 
factor leading to capsular relaxation and 
qucntly to sublu-xation 

In the final anah sis it must be said tha 
case of subluxation must be a rule unto itse 
it IS probable that the majority of rj 

present pathological conditions which will 9 
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treatment of both capsular and meniscus derange- 
ments if satisfactory results are to be obtained 
It IS worthy of note that modern joint surgery 
m general, under the influence of accumulaUng 
experience and perfected techmeal detail, has 
show n a tendency to widen its scope of operability 
Operative indications, which were formerly 
limited to the more grave pathological conditions 
have been gradually extended to include a vaiitly 
of derangements the minor character of whidi 
did not justify the hazards imposed by the older 
methods The acceptance of the minor joint 
lesions for radical surgical treatment indicates 
the highest degree of confidence m the safely and 
efficiency of the methods employed and offers as 
well the most convincing evidence of the advances 
made m this field 

The temporomaxiUary joint, however has been 
slow to profit by this development, and there 
still exists a very evident reluctance to apply to 
this joint the principles which have prov^ iheir 
safety and effectiveness in analogous minor 
lesions of the knee hip and shoulder 
Glancing ov er the list of measures proposed for 
treatment of temporomaxiUary subluxation, one 
IS impressed by the number of methods and the 
diversity of principle represented Underordinary 
circumstances such a state of affairs spells the 
complete failure of all suggested methods to 
solve satisfactorily the problems presented and 
this interpretation may not be unjustified in this 
instance Kevcrtheless, it appears to the writer 
that the true explanation must be sought m the 
failure to recogm 7 e the pathological physiology 
of this condition If the choice of treatment be 
predicated upon a study o! the normal mechanics 
of the joint and of the factors underlying sub 
luxation, the selection of the method will be 
limited to those few operations emphasized above 
which are competent to cope with the physical 
principles inv olv ed Wider usage of these methods 
will prove their practical utility and will demon 
strate that numerous cases of temporomaxiUary 
subluxation which have been habitually rejected 
may be accepled for treatment with every assur 
ance of a satisfactory result 

SCMllVRV 

In conclusion, therefore, the present status of 
temporomaxiUary subluxaiion may be sum 
marued as follows 

1 TemporomaxiUary subluxaiion is a defi 
nitelv disunct entity the pathological condition of 
which IS characterized by a distortion of the 
normal relations of the joint meniscus leadmg to 


capsular relaxation Resulting disturbances m 
joint mechanics are responsible for a variety of 
jomt dysfunction best known as snapping jaw 

2 Commonly seen as a painless, noisily func- 
tionmg joint the efficiency of which is not at all 
impaired, it is occasionally encountered in the 
form of chronically recurring attacks of pain and 
locking requiting immediate treatment 

3 There exists an unexplained reluctance to 
apply to this joint the radical operative measures 
whi(^ have become the accepted treatment for 
analogous rmnor lesions of other joints 

4 Failure to take into consideration the patho- 
logical physiology of temporomaxiUary subluxa 
tion has been responsible for a large number of 
proposed methods of treatment representing a 
wide divergence of principles 

5 Two methods of treatment are emphasized 
which are based upon sound surgical principles 
and upon a study of the mechames of the joint 

6 Utilization of these methods should stand 
ardize treatment and demonstrate the practi 
cabihty of accepting a larger group of the«e cases 
for radical operation 
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rOST-R^\DIATION PREGNANCY 

Report of a Case 

IR.\ I KAPLW DS MD New \oeK 
A(tm<ling)UduuaaTkr<{ii I IlixptUl 


S O much conlusion and confrovem exist 
rcgardinj; the effect of \ ra\ s on the female 
and her offspring that man> phxsicians are 
prone cither to withhold the therapeutic use of 
the \ ra>, or to use it onR as a last resort m 
hopele«sl\ diseased conditions It is well Inonn 
that the NraNs have proved beneficial m the 
treatment of pathological gj necological condi 
tions where a repressive action is desired, and 
its use in such ca«cs is considered proper procc 
dure But m the treatment of functional female 
disorders, espcciall> where subsequent preg 
nancies are desired, such use has not as vet met 
with universal approval The occasional unfor 
tunate malformation of offspring bom of irra 
dialed mothers has been heralded as a positive 
contra indication for its use in the case of women 
with childbearing possibilities An attempt has 
been made to appi) the conclusions of radiation s 
lU effects on lower animals to humans but as 
>et no proof has been authenticated juslif>ing 
such interpretations of these phenomena, nor 
are we sure that the response of tissues of the 
different speaes to identical irradiation i$ the 
same 

As proof of the cv il effects of radiation Rlurph) 
cites his studv of statistics of malformed off* 
spring of irradiated mothers, and there are indeed 
manj instances (i6) reported in the literature of 
the birth of abnormal children following irra 
diaUonof the mother In all these cases however, 
radiation was given during the course of preg 
nanev, and we maj explain these occurrences 
from our knowledge that as radiation is most 
effective in destroying embryonic tissue the 
fetus IS tVe first to suffer That a radiated fetus 
IS usually impaired in iilero has been shown by 
Ries Zappert, and Karnes, although Kane 
reports a normal child following radium therapy 
dunng pregnanev In Us employment for the 
treatment of functional disturbances of the ovary 
and for steribty however we attempt to limit 
the radiation action pnmariJy to the ovarv and 
Uiat normal children mac be born foUomng 
such radiation ot the ot arj has been rmrted b, 
Rubin, Rongl Martins Doederlem, the present 
“Sr and Sthers melher or not an ova., » 
^dialed ns to suppress the tnenstnral ohmo 


ena for a more or Jess extended period of tme 
can recover so as to produce again healthy ova 
which are capable of fertilization and devtlop- 
ment into normal children is not so definitely 
proved, yet such occurrences as have been 
reported especially by Doederlem and Schmitt, 
would seem, howev er to bear out this assumption 
In connection with this question, one must 
consider the permanency of such suppression of 
ov'anan function Not all the factors which 
limit our ability to suppress ovarian funcUon b) 
\ rays are determined Beclere suggests that 
there is an age limit to permanency of roentgen 
castration Stern, in his work on irradiabon t 
fibroids, noted the difficultv in producing amen 
orrhoea m young women Penaoldt j» oi the 
Opinion that the iniury to theovummav continue 
up to 4 months after irradiation of the ovary 
and therefore impregnation wnthin that ti'o* 
may lead to the formation of an imperfect Itlos 
but ova Occurring with later menstruation isav 
be normal and allow for natural impregnation 
and subsequent normal fetal development 
Titus has reported normal pregnancy lo t«* 
case of carcinoma of the cervnx treated by tadii 
tion In rgzS I reported a case of twin pregnanev 
Occurring after a lemporarv amenonhaa ot j 
months, removed by operative procedure ao 
a* far as histological examination could show U"* 
developing embryos were evidently norm 
before operation 

It is well known that pregnancy tends W 
debilitate patients suffering from acute tuber 
culosis especially where frequent pulmonirv 
luemorrhage occurs For Ihia reason in 
conditions abortion is usually advnsed 
now suigical emptving of the uterus has been 
the method employed but following upon tne 
report of the successful work done by 
and Mayer m therapeutic abortion by 
irradiation this latter method has been suj-gestea 
by our service at Bellevue Hospital, fot 
of such cases , 

In the case reported herewith there existed a 
severe acute pulmonary tuberculosis with recur 
rent Ivcmorrhages 

H S' mamed a-ed years entered die 
February 1527 compUimos of pains m t-best ani 
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orihages from the mouth She was months pregnant 
She has one living child 8 >«aK old and had three 
imscarriages On account of her pulmonary condition 
she was advised to have her pregcancy terminated She 
received roentgen ray treatment over the pelvis The 
dosage was 73 per cent anteriorly and 50 pet cent posten 
orly A sbnervlhema dose was delivered by high voltage 
heavily filtered \ rays over a period of 14 days Spon 
taneouv aboruoti faiUng to occur in 6 weeks the uterus 
was sur„ically emptied through simple vaginal hyslerot 
omy on April 11 1927 Jolloning h« operation she did 
not again menstruate and did not return to the clinic 
M hen she did return on April o 1918 there were evvlent 
si-'na of pregnancy in our opituon of » to 3 months The 
qu stion then arose as to the advisability of permitting 
her to carry on Inasmuch as the temporary amenorrhcca 
had benefited her general condition and no pulmonary 
himorrhages had occurred during that lime it was de 
ciied to let her proceed with the pregnancy provided 
that by reason of the previous irradiation the fetus was 
not damaged and would devebp normally t\e felt 
reasonably sure no damage had occurred to thefelus and 
she so assured the mother She proceeded normaliv with 
the pTcgnancy and on October 17 igiS gave bulb to a 
perlecllv normal male child weighing 7'» pounds There 
wasnodiaicultyinthedelivery Today i4montbs follow 
mg birth the child is hale and hearty and » altogether 
normal in development 

CONCLUSIONS 

retmaneat an\«aottlv<xa in >oung women »s 
not certain to be produced with \ rays 

Not all ova may be destroyed by the \ ray 
castration in voung women and any such ova 
not destroyed may normally ripen, become 
impregnated, and develop into a normal healthy 
child 

Abnormality in a cbld so born has not been 
noted 
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PREMEDICATION FOR LOCAL ANESTHESIA WITH INTRA^'E^OUS 
BARBITURIC COMPOUNDS' 


T he search for improvement m local an jected from 2 to 8 cubic centimeters of somuifen 
esthetic methods must necessanlj taketno intramuscularly There were many untoward 
directions Prolongation of the duration of sj mptoms and be concluded that themethod was 
the usual procaine epinephrm anesthesia is one not apphcable m gynecology 
aim of further progress This subject has been From this and other reports it 'eemedwiaeto 
taken up m a previous communication (2) and a me not to aim at a deep surgical aaxstiesia but 
further report on the use of the suggested quimne rather to use small doses in preparation for local 
denvativ e w ill be made in the future (3) anaesthesia 

The preparation of the patient for an operation It is sufBcientlj knoism that the safety mannn 
under local anesthesia is another important of the hypnotics of the barbituric acid senes 
problem The psychic reaction of the patient, his vanes a great deal In a study of 35O albiao rats 
fear and nervous tension in the operating room, Nielsen, Higgins and Spruth determined 
may render the best local anesthesia unsuccessful safety margin of barbituric compounds as the 
This IS particularly true of the nervous, imtable difference between the minunum effective oorf 
patient, especially the hyperthyroid The usual and the minimum fatal dose, expressed m the 
preparation with morphine atropine may not percentage of the minimum fatal dose Fromuus 
always satisfy in patients under high tension study it appeared to me that barbital and lum™ 
Morphine is an excellent analgesic but, in the m particular had a comparatively simU safety 
absence of pam it may only nauseate the patient margin and that neonal w as best fitted for mv 
or he may become highly sensitive and irritable purpose (Fig i) 

Atropine causes a dryness of the throat and while 
the suppression of the bronchial secretion and the 
diminution of vagal refetes are welcome under 
general anxstbesia the discomfort of the atropm 

ued conscious patient IS considerable Theuseof . - — r-- 

scopolarmne m doses of i/-’oograin to i/^oogram solution (Table 1) This uniform dose was gives 
IS a great help but may occasionally produce m order to observe the relation of the sedative 
toxic symptoms Hallucinations restlessness, effect to age sex and weight 

and poor co-operation have been observed m ^Vfal]e youth, female sex, and hght weight may 
youtMul hyperthyroid patients Scopolamine is increase the effect of the drug to a certain extent, 

most usefid in prostatic cases in older patients, the individual response seemed to outweigh any 
who slumber peacefully under a sometimes imper- other factor The maxima! drop m pulse was U 
feet sacral block points, in respiration s points, m systobc b 00 

For several years I have been trying to find a pressure ii points, and m diastohc blood pressur 
suitable drug which would produce somnolence 7 points, as an average m 10 cases This drop 

or superficial sleep without lessening the co withm the normal hmits of what occurs in sleep 

operation of the patient, and produang a deep and started 10 to 15 minutes after the 
anxsthesia Anumber of papers from French and An immediate drop after the injection, 
German cbmes report deep surgical amesthesia would mean a direct influence on the vasomo 0 
follovmg the intravenous use of barbituric aad and respiratory centers, did not occur in t 
compounds An article by Cleisz Lsls the French senes 

bteratuie up to 1924 He describes 40 obstetneal There was one complete failure (Case 10) m 
ca<ies and beheves that the mjection of 6 to 10 patient wuth inoperable carcinoma of 
cubic centimeters of sommfen a mixture of who had been takmg morphine and 1 

diethvl and dipropenyl barbituric acid isthebest alongtime In a girl, aged iS years dehydratw 
anal'^esic method m childbirth A number of and under weight (^Case 2) a deep sleep foilowe 

French wnecologists praise the value of this the injection In the other cases somnolence 
otnerrreuvugju _b_ r ci^ m r. imnutes 


METHOD OF EVCPERIUEMS 
In the first senes of experiments, conducted m 
1925, 10 patients were injected mtrav enously 
i cubic centimeters of a 20 per cent sommie 


WarKUiincm^ure In Germany the method has light superficial sleep was induced in 9 
? tFnrfMurb trial bv Sieaeit who m and lasted 48 minutes on the average In boin 


1 borough trial by Siegeit who m 

■Prescslsd ftt meetis; ot tlie SoaeW ^ Qmiral Sur j 



deTakats premedication 

cases of b>'perth>roidism the effect wore off more 
rapidly, probably owing to the more rapid 
elimination in these patients Case 7, after a 
superficial sleep for lo minutes, got greatly ct 
cited, tossed about in bed, and showed a typical 
paradox reaction She had been dismissed from ait 
insane asylum 4 w eeks previously Such reactions 
will occur with morphine luminal, and scopola 
mine too In Case 9 an interesting amnesia was 
obtained in regard to the operation, although 
during the operation the patient answ ered clearly 
my inquiries concermng the recurrent nerte 
On the whole, there was a definite effect, with 
out any untoward s\mploms, to be noted m the 
series The effect, however, wore off too soon 
and Its action w as difficult to foretell It must be 
remembered that the dose w as only one fourth of 
that recommended for deep surgical anesthesia 
In the second senes neonal, m amounts varying 
from so to 60 centigrams, was given intrave 
nouslj (Table II) There are interesting points to 
be noted here In a case of h\ perthyroidism (Case 
ly we obtained a good effect which was produced 
very rapidly and wore off m 20 minutes The dose 
was only 20 centigrams The same patient wuh 
the same dose was greatly excited in the operating 
room and a gineral anxsthesia had to be given 
In the case oT a man with degenerative sugmita 
absolutely no effect was obtained with 30 and 50 
centigrams (Case 14) 

In Case 17 a patient who had carcinoma of the 
c«cum with metastases was given 60 centigrams 
of neonal intravenously Ihe effect was instan 
taneous He fell into a deep surgical amsthesia, 
with no Cornell reflexes which lasted 50 minutes, 
and then slept whenever left alone during the 
next 14 hours His systoUc blood pressure 
dropped from 138 to 96, the diastolic from no to 
82 Ills pulse remained full and regular, dropping 
only o points The respiration dropped 6 points 
His condition did not look alarming except lor a 
slight cvanosis of his finger tips Cyanosis was 
observed also in Case 14, that of a man who was 
operated upon under local anxsthcsia for an 
inguinal hernia The cyanosis could not have 
been due to cardiac failure in either case but must 
have been due to an incomplete oxidation of 
htmoglobm 

In the third senes of experiments subcutaneous 
injections were tried tlablelll) Twocubttcen 
timelets of a 15 per cent solution of neonal were 
injected into 7 patients The injections were 
painful and left marked infiltrauons for several 
days One patient, although co-operative durmg 
thyroidectomy had a complete amnesia concern 
mg the operation She developed a generalize 
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urticaria, probably the effect of medication, on 
the fourth dav after operation Three patients 
showed no effect at all Another three were 
liardly affected 

In the fourth senes oral medication was tried 
(Table IV) In addition to the customary dose of 
-o wnugrams (3 grams) of neonal or allonal the 
night before the operation I administered 20 
ceaUgnims three times on the day preceding the 
operation Thus the patient received 20 centi 
grams in the mormng -*0 centigrams at noon, and 
40 centigrams in the evening If necessary an 
other dose of ”0 centigrams w as giv en 2 hours be 
fore the operation The patient thus received a 
gram of neonal m 24 hours which is a consider 
aWe dose because the drug tends to accumulate 
in the body la senes, 5 patients were not 
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affected at all and onlv 3 showed a real sedaU\e 
effect The disad\ antage of keeping the patient 
20 a somnolent state the dav before the operation 
will be discus-ied later 


DISCUSSION 

A report on the 35 ca*es *0™ “> “bles 


A report on me 35 ca-cs , „ . » 

would ^rdl> seem warranted Howrver, as I 


ha\e discontinued this premedication and as, 


recently, renewed mterest is being shown in 


intra\eaous hypnotics publication seems wor 


while in spite of the paucitj of data , 

The outstanding feature of the barbituric aa 
senes particularly in intravenous dosage is tr 


difficulty of foretelling the individual 
The patient s age sex and vreight tn3uence 




DeTakats premedication for local anaesthesia 497 



dosage to some extent but more important is the 
amount of anxiety which is to be overcome An 
18 > ear old girl with exophthalmic goiter became 
quite sleepv after the injection of 2 cubic centi 
meters of 10 per cent neonal (Case 12) The same 
patient a few dajs later received the same dose 
and was taken to the operating room v here she 
became greallj excited and had to be put to sleep 
(Case 13) A similar experiment was made on a 
woman ageil 54 years who reacted diSeicntly in 
her room from what she did in the operating room 
(Case iS) 

Tlie intrav enous dosage in this series w as about 
one fourth to one fifth of what had been rccom 
mended for obtaimng deep surgical anxsthesia 
In Ca«<. 17 however a dose of 60 centigrams of 
neonal (4 cubic centimeters in 15 per cent solu 
lion) resulteil in deep surgical anxsthesia for 50 
minutes, followcil by a deep sleep for 14 hours 


While the pulse and blood pressure did not drop 
to an alarming degree a slight cyanosis was 
present It was after this experience that 1 de 
cided to give up the intravenous medication In a 
young woman, weighing 56 kilograms, a dose of 
40 centigrams of somnifen produced great rest 
lessness, excitement, flushing of the /ace and 
dryness of the throat Such individual and 
previously inestimable reactions make very 
dilBcuU the use of intravenous sedatives, at least 
that of the two drugs which I employed The 
effect wears oS, in mosl cases, very rapidU, 
whereas the anxsthesia sets in very quickly 
The subcutaneous medication was soon aban 
doned because of the pain at the site of injections 
and because of the slow absorption of the drug 
into the blood stream which made impossible its 
accumulalton m saiisfactorv concentration I er 
baps mtramuicular injections could be tried as 
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u«ed b> Sicgert, toob\iatc the pain accompany mg 
subcutaneous injections 

The protracted onl medication resulted in just 
as man} diltercnt indii idual responses as did the 
other forms of administration Furthermore to 
produce a sedative effect, the patients were kept 
m n somnolent state an entire da\ before opera 
tion which hardh seems desirable Their nutri 
tion IS thus impaired and the gU cogen storage of 
the liver cannot be so well maintained Pro 
longed sleep after the operation is equally un 
desirable Ihe patients are more apt to develop 
pulmonarj complications and their nutrition, 
unless subcutaneous and rectal medication is 
resorted to is impossible It is well known that 
patients who take barbital for suicidal purposes 
quite frequentlj develop pneumonia 

On the basis of these few experiments I hesi 
tate to saj that analgesia or light sleep produced 
b} barbituric acids is not feasible \\ ith larger 
doses, I could rcadil) have induced deep an 
rcsthcsia as was obtained in one ca<e 1 feel 
however, that the advantage of inducing a rapid 
surgical anesthesia bv the help of intravenous 
meaication is offset b> the unceriamij of the 
effect, b) the prolonged sleep as m true barbituric 
acid poi&onmg, and bv the inabiUtj to stop or 
counteract the effect of the anxsthclic This of 
course is the difficult) with all intravenous and 
recta) h}'pnotics 

There is onlv one t)pe of case in which inlra 
venous admimstraiion of the barbituric senes 
seems well worth while Hofvendahl advised 
intramuscular injections of 2 to 4 cubic centi 
meters of somnifcn in cases of cocaine poi-oning 
Tatum and his co w orkers found that the mmimal 
fatal subcutaneous dose of cocaine m the dog was 
26 7 milbgrams per kilogram This minimal fatal 
dose could be raised to above 100 milbgrams per 
kilogram weight with the prophj lactic admims 
tration of a mixture of barbital sodium and paral 
deh) de Hence a fourfold increase in tolerance to 
cocaine resulted ConvaiUions were completel) 
and instantaneous!) controlled b) an intravenous 
injection of the barbital paraldehv de mixture In 
addition however, Dragstedt and Lang found 
that atropine would evert the same protective 
influence in ca<ie of cocaine poisomng 


It might be well worth while to considtran 
intrav enous injection of one of the soluble birbi 
tunc acid deriv atives, such as somnifen, Deoiiil,ot 
amvtal, in ca«es of acute novocains poboiiLo 
with convulsions, which almost mvanabl) b the 
result of an intravenous injection On the basis 
of Dragstedt and Lang s studv it would appear 
that atropine could al&o be used 


SCMit-VRV 


An attempt to produce, in patients operated 
upon under local anssthesia a state of somnolence 
or light sleep by means of intravenous suV 
cutaneous, and oral doses of h)-pnotics of the 
barbituric acid scries is described Becau-e of 
great individual variations, this attempt was not 
successful and was given up after trial m 35 
cases It IS possible that larger do'es and otot 
derivatives ma> give a more uniform effect The 
protecUve action of the barbituric compos® 
against poisomng with cocaine audits derivatives 
IS pointed out 


Note —The paUenO were selected from my »ervi« * 
ihe Sur,ncal Clinic of the University of Budapest 
(he Wesley Memorial Hospital Chicago Dn wa * 
Kanavel and Charles Elliot kindly perjmttrf tte w 
of some of their cases for which many ihinli are au 
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THE ANTHROPOLOGY OF THE NEGRO, ITS BEARING ON THE 
MORTALITY IN HEAD INJURIES 

A Review or Six Hip«dred Cases 
J Cy\L\IN WEAVER, MD Ailanta Gtoacu 

AiutinlPrefessofofSur«fy NeuroMriK*! DepMUnen* ScWof MtdKine Emory Inivers ty 


W ITH the development of fast moving, 
high pov.ered automobiles and the si- 
multaneous appearance of a tragic dis 
regard for lav. and the rights of others, the number 
of head injuries is rapidlj increasing > ear by >ear, 
and the negro is receiving more than his pro 
portionate share of such injuries This is the re 
suit not only of his lesser degree of judgment — in 
manj instances decreased bj alcoholic intorica 
tion — but also of his at least equal, if not greater, 
amount of indifferent recklessness 
For generations head injuries, cspeciall> frac* 
turcs of the skull, hav e been viewed by the la>man 
particularly as a most melancholy affair There is 
no gainsaynng the fact that even with the more 
scientific management of today, head injuries fre 
quently have a tragic ending 
When one contemplates, from an anatomical 
point of view the infinite care with which the 
pram and spinal cord have been protected — the 
skull, enclosing the entire btam thickened where 
the impact is most likely to land the dural cover 
ing the strongest memlitane in the body limiung 
turgcscence and affording physiological rest, and 
the choroid plexus, a safeguard against infection 
— It prompts the conclusion that the brain, with 
its myriads of delicate nerve fibers is, of all the 
organs of the body least capable to care for itself 
My first memory of fear was occasioned by a 
negro idiot, Buck King by name in my native 
tounty of Upson He had flat feet, his skull wasof 
the scaphocephaloid type, and his Ups were thick 
and protruding — the lower lip even drooping His 
bead was his only weapon and he revenged all 
imaginary grievances by pituung against a vail 
the person whom he look to be the oHendcr and 
butting him m the abdomen My knowledge of 
this characteristic was no doubt the foundaUGn 
of my well grounded opimon that a negro head 
would withstand much punishment This idea 
seems prevalent throughout the southern states, 
and doubtless has existed for many years for la 
Dr S \\eir Mitchell s I o»M e/Cforjre If 
the following incident illustrates this belief 

1 had been told, of a Sunday morning of a 
great flock of ducks of the kind called canvasback 
and much esteemed. It w as against our habits to 


shoot on this day, but towards cvemng, the 
temptation being great, I went to the shore and 
was about to push off, when Peter, using the 
liberty of an old family servant, said I w ould make 
Mr Fairfax and my brother, then like myself at 
Belvoir, angry if I went When he held on to the 
prow to stay me, I suddenly lost my temper and 
struck him w ith an oar on the head He fell dow n 
and lay in a sort of a shake I thought he was 
killed, and had he been white I must sorely have 
put an end to him, but the blacks have thick 
skulls, and presently he got up and staggered 
away, his head bleeding ” 

Prompted by this statement and the knowledge 
lhat the Surgeon General s Library possessed no 
literature on this particular phase of head m 
juries, I concluded it would be interesting and 
timely to take advantage of the excellent op 
poTtuTuties afforded me to make a clinical study 
of a long run of head injuries m negroes, as com 
pared with an equal number of similar cases in 
whites, in order to determine if there were any 
clinical foundation for this prevalent idea that a 
negro s head was more difficult to injure than a 
white mans 

It IS an established rule in phy sics lhat a hollow 
sphere of smaller diameter will stand more stress 
and strain than a sphere of equal thickness but of 
greater diameter That being true, it stands to 
reason lhat if the smaller sphere is also thicker, 
the resisting strength will be increased m direct 
proportion to the thickness As to the size and 
thidvnessof the negro skull, no less an authority 
than Hrdlicka, of the Smilhsoman Institution, 
says ‘ It is quite true that the skull of the 
American negro and that particularly where 
there is some scaphocephaly, is thicker than that 
of a white man The excess, however differs on 
the average I should say the negro skull is at least 
one third thicker than lhat of the average white 
American As to the size of the negro skull it is 
generally smaller than that of the white man 
stature for stature ’ 

A H Keane ($!, of London says “The chief 
frainU in which the negro either approaches the 
Quadnimana or differs most from his congeners 
are among others, Ko 3 , tteight of brain, as 
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indicatjng cranial capacitj, ^5 ounces, highest 
Rorilh 20 ounces, a\cragc European 45 ounces 
No 8, ETceedingl> thick, cranium enabling the 
negro to butt with head and resist blows which 
would ineMtablv break an\ ordmarv Europeans 
skull ” 

Dans makes the following statement "The 
skull IS thinner in the white than m the negro 
race ” while Brinton in Races and People, states 
that cerebral or cranial capacitj has been proved 
b> investigation to average less m the negroes 
than in the whites To be moreeract, the average 
weight of the white man s brain is 1,475 grams, of 
the negro s brain, 1,351 grams 

Trotter in writing on the v-ulnerabilitj of the 
brain mentions Spencers pioneer investigations 
of cerebral h-emorrhage in the newborn some 30 
j ears ago and continues \\ e hav e seen that the 
European skull does not protect the enclosed 
brain from injurj so efficientl) as does the African 
skull This must be because the latter is the 
stronger and more rigid Prora the anatomical 
point of view this superior strength 1$ evKlentl> 
not very striking, since as far as I know, it has 
attracted but little attention aod led to no at 
tempt being made to measure it From the 
functional and medical point of view the superior 
strength of the African skull is at once obvious 
and IS plainl} a verj important facial character 
The relative slightness and fietibilitj of the 
European cranium is then a leading character of 
the race and brings with it grosb functional dis 
advantages m the resistance of iDjur> 

Thus we are again face to face with the in 
ev liable law of compensation w hde the Caucasian 
is endowed with better reasoning power than the 
negro s to enable him to avoid injury the skull of 
the negro offers much greater resistance to injury 
than does the skull of the white man 

Since it IS know n that a hollow sphere of a cer 
tain diameter withstands more stress and strain 


than a sphere of larger diameter that the highest 
authorities agree that the negro s skull is not only 
«maller but also thicker than the white man s 
that the relative slightness and flevibibl> of the 
Caucasian s skull brings with it gross functional 
disadvantage m the resistance of injurj that 
Bean m his measurement of 103 brains and study 
of 10 000 individuals has classed the southern 
ne^ro w ith the Guinea Coast negro ihe roost 
ancient and the most classical negro tvpe - it is a 
loncal deducUon that studv of a large sexxs of 
he°ad injuries in negroes m tie Sooth toold shoo 
the eBects actutntelN vnti a decided , small 
talh rate as compared to that in an equal number 
of such injuries in the nhites 


With a view of obtaimng the most acornte 
statistics possible, 300 cases m the white race have 
been compared with 300 cases m the negro To 
these two groups of cases there has been applied 
the same classification of injuries resulting from 
practicall) the «ame causes and the same under 
lying principles have governed the tvpe of treat 
ment m both groups 

Onlj cases showing definite braia damage such 
as bloody spinal fluid fractures, unconsciousness 
semi-consciousness, bleeding at ears parilvses 
evophthalmos, tinnitus aphasia, nystagmus vom 
iting have been considered 

The same routine study has been made in everv 
case a rough neurological evaminalion 'everal 
blood pressure readings at short intervals 
roentgen ray evammatioiis of skull <howui'' 
anteroposterior and lateral stereo-copic wens 
spinal puncture to detect blood in the fluid, pmi‘ 
fluid pressure reading with an Ayer roanoroeter 
and opthalmoscopic evaminations of eye grounds 
TREVTSIZNt 


Frequently patients with head injur«» 
first seen are in a state of profound shock m 
gardlcis of the tvpe of injurv, the shock must w 
combated until the patient reacts favorabiv, 
before routine eTamination i» attempted 
In head injuries two types of disturbance 
should be considered and evammation when com 
pleted should enable one to classify a gi' on 
one or the other of two groups (1) that cau 
directly by the force of the blow and showmg 
immediate syTnptoms, such as hsmorrhage co 
cussion with temporary unconsciouine«s ana ^ 
pressed fracture with possible localized paraiv'i 
torn dura and contused brain and ( ) dm 
suiting from external force but never ''S® 
instantaneously but after certain intervals ma 
festing themselves either by hsmorrnage 
gradually developing cedema of the brain 

otherwords head injuriesmavbedivadeQinto 

mam groups (i) operative and (2) non operan* 
In the operative ca*es surgical interference^ 
sorted to only when there is something to ^ 
moved such as a large blood clot depre^'^'a ^ 
badly damaged brain tissue or a subdural ac 
mulation of fluid \mong the non operative ca 
are those of simpte concussion or potential bi 
damage w ith or w ithoutfracture which evpct'®'' 
teachK will recover with the help of debydr^d 
and a hypertonic diet — the larger group 01 caae* 
Given a patient with a head injury whoisse 
conscious or unconscious possibly with a line 

fcactare perhaps with bleeding from one ear, wi 

bloody spinal fluid but with blood pressure nor 
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mal or onlj moderately elevated, one may re^ 
sonaWy expect lecosery with, dehydration and 
hypertonic diet Adults are given ounce of a 
saturated solution of magnesium sulphate every 
j hours for 24 hours, then the same dose every 4 
hours for another dav, gradually lengthening the 
intervals daily for i week, when the magnesium 
sulphate may generally be discontinued The 
dose for children should be regulated according 
to age, I to 2 drachms every 4 hours Should 
magnesium sulphate cause too frequent evacua 
tions, thev may be controlled with par^oiic 01 
a small dose of codeine If the patient cannot 
swallow', 10 cubic centimeters of a 10 per cent 
solution of magnesium sulphate may be given 
intravenously daily 

The diet should be a combination of hypertomc 
and dry very sweet fruit adeS, salty broths dry 
foods and no plain water 
Spinal punctures should be made daily until 
spinal fluid clears up Luminal or bromides are 
to be Riven for eTtreme restlessness 
A bleeding ear should never be syringed out 
Instead it should be wiped out with sterile cotton, 
a few drops of a suitable antiseptic introduced, 
and the canal kept plugged with sterile cotton 
Patients with wild delirium must sometimes be 
restrained, they should be isolated from all 
relativ es and kept ouiet by tetenuon enemas of 2 
drachms of paraldetyde in milk or water accord 
mg to circumstances 

Frequently the irritative stage of a large htemor 
rhage closely resembles alcoholic excitement the 
venous engorgement resulting from increased 
pressure causes the patient to become irritable, 
excited, and even resentful Careful watching of 
these patients for several hours may prevent a 
very embarrassing situation 
Patients with ruptured meningeal arterv and 
depressed fracture should be operated upon A 
tom dura and contused brain is often found asso 
ciated with such fractures One of the delayed 
conditions is a subdural accumulation of bloody 
fluid which manifests itself either by increase of 
intracranial pressure or by localized irritative 
symptoms, such as the jerking of a hand or foot 
Probably the type of case which most urgently 
calls for operative interference is the midcQe 
meningeal hemorrhage in which the patient 
shows a temporary unconsciousness followed by 
an interval of consciousness, a slow bounding 
pulse following a slightly rapid small pulse, a 
gradual relapse into unconsciousness, with ster 
torous, snoring breathing and perhaps a gradu^y 
developmg hemiplegia or contralateral convul 
sions These patients demand immediate sub 


temporal decompression with ligation of the rup 
tured memngeal artery The patients with sub 
dural accumulation of fluid also call for this type 
of operation, in which the dura is opened to allow 
the fluid to escape A typical case of several days’ 
standing might be relieved by a small trephine 
opemng with a small opening in the dura 

Depress^ fracture should be trephined away, 
the dura opened, clots removed, and damaged 
bvawv tissue removed by catheter suction A short 
piece of a No 20 F catheter on a Luer syringe is 
used After all damaged brain has been removed 
the dura should be tightly closed 
Occasionally , in an infant, because the dura is 
closely adherent to the skull, a depressed bone w ill 
tear the dura, allowing the fluid to leak out and 
cause a hydrocele of the scalp Opening the scalp 
and suturing the tissues lightly ov er the rent w ill 
reheve the situation until the suture lines unite 
and the fontancHes close 
Scalp wounds are often considered too lightly 
They should be regarded as potential brain ab 
scesses The scalp should be shaved over a 
generous surrounding area, which is then thor 
oughly cleaned with the patient under novocain 
{i per cent) and adrenalin (5 mimms to r ounce) 
aiwesthesia the ragged edges of the wound should 
be trimmed carefully away and the galea closed 
with fine catgut or interrupted silk sutures The 
outer skin also is closed with interrupted silk 
sutures, which should be removed m 2 or 3 days 
Neither tluough and through sutures nor collo- 
dion dressings should ever be used 
From Table i it is seen that w ith conditions as 
nearly alike as possible m 300 cases of white 
patients and ^00 of colored patients, 83 of the 
former resulted in death while only 48 of the 
latter terminated fatally, making the death rate 
in the white cases 27 6 per cent and in the negro 
cases 16 per cent 

It IS particularly noticeable that there were 71 
massive injuries among the whites as compared to 
31 injuries of the same type among the negroes 
while there were 48 depressed fractures among the 
negroes and 33 among the whiles The latter 
dmerence may be accounted for by the fact that 
Ae force of the blow was expended in only 
fracturing the skull in the negro cases, while a 
massive injury resulted m the while cases— con 
duave proof m itself that the skull of the negro 
will withstand at least twice as much stress and 
strain as the skull of the white man 
&me of the valiuble lessons learned from the 
study of Ihia long run of cases are as follows 
* Patient in a state of profound shock 
should be treated first for shock 
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TABLE I — SU5IinR\ OF CASES 
Massire tntiirits 


40 to So 
50 to 60 
60 to QO 

Total cases 
Total operations 
Deaths 

l/eningejl kamorrhafe 

S to 10 
solo 30 


Total cases 
Total operations 
Deaths 
Cured 

Dfpi 

J to s 
5 to 10 
10 to 20 
30 to 30 
30 to 40 
40 to 50 
50 to 60 
60 to QO 

Total cases 
Total operations 
Deaths 
Cured 


S 


Uyptttantc tasa—tita-^ptnlne 


Total cases 
Deaths 
Cured 


D(ep hamffrrhaics 


60 to 90 2. £ 

Total cases ^ * 

Operations * * 

Deaths * * 

3 X ra% pictures should not be taken until the 
oatient reacts from shock. 

^ 3 If the patient is unconsaous or seim 
coisaous and the head lojim is comphated bj a 
(Sled limb, a bodj cast should »ot be applied 


until the patient regains consaousness, in order to 
a\oid pneumonia 

4 Slorphine should not be given for severe 
headache follow mg a head injur>, for the dni^ 
depresses respiration and ma) disguise a danger 
ous memngeal haemorrhage 

5 The patient should not be allowed up too 
early, or the result ma> be an intractable head 
ache 

6 A normal pul«e rale and blood pressure ma\ 
be misleading in a case m which menin^eil 
himorrhage is suspected A dangerous hamor 
rhage can come about with a blood pressure of uS 
and a pulse rate of 80 

7 Care should be taken not to overlook a con 
trecoups hrmorrhage in an unconsaous patient 
The scalp wound, or fracture, may be on one side 
and the heemorrhage on the opposite side 

8 The depletion of a patient whose sv stem is 
already impoverished by the loss of a large 
amount of blood mav result fatallv 

9 Operation uixm a patient with a fast falling 
blood pressure W)U prove fatal 

TO Great care must be taken to disUnguish 
between the irntatmg stage of a large himofThage 
and a state of alcoholic excitement Ofteo it is 
absolutely impossible to distinguish one from the 
other for the time being , 

Ti Puncture wound* of the cranium such as 
wounds from ice picks and knife blades, should be 
explored imm ediately 

Though the muc£ greater death rate of the 
whites might be taken to presuppose a greater 
vulnerabihtv of the bram in the wbte race, Ih 
excess of ma«sive injuries in the whites makes 
cleir that ‘ the vulnerabihty is due to the 

oftheprotectivefunctionof theskuU ' Sincem 

failure of the protective function brings with i 
gross funrtional disadvantages m resistance 0 
injury, we may assume with Trotter that it na^ 
some deep and real significance m compensation 
As he further says, it paid the European, w 

speak todevelopatvpeof craniumwhichputniffl 

at a senous phy sical disadv antage m contest wi 
his primitive competitors and even with co 
temporary racesof today whatcanhavebeenUi 
pnce‘ he got in return that prevented the uam 
action from being the bad bargain it so maruies y 
might have been but was not’ 

BIBLIOGRAPIU 

I RoBEKT Bewett BEA^ Am J Anat 190^ x 
I Dvvis Applied Anatomy 
3 IlKCUCKA, A. Personal communication. 

4. j PsjclroLJled 1867 i, No ii 
4. iVzLU.urB Sitrrn The Color Line 
6. ^VnrsxD Teotte*. Bnt, M J 1924 1, 



EDITORIALS 


SURGERY, GYNECOLOGY 
AND OBSTETRICS 


Franklin n Martin MD 

■Managing Ediim 

Allen B Kanavtl M D 

Associate Fditor 

Loyal Dahs.M D 

Assistant Editor 

William J Mayo MD 

Chief of rditonal 

FFBRUARV 

1930 


A RLI ATION BETWEEN ACUTE IN- 
FECTIONS or THE UPPER RE- 
SPIRATORY TRACT AND INFEC- 
TIONS OF THE RIDNE\ 

F or man> 5 ears attention has been 
called periodical!) to the apparent fre 
quenc) of p>eliti» in children coming 
T^nth or subsequent to acute infections of the 
upper respirator) tract Houe\er, the precise 
relationship betn een these tw 0 factors and the 
question of whether indeed there is any rela 
tion at all has been obscure 
The organisms concerned ^^^tb the throat in 
fection are commonl) > arious coca while the 
organism which appears to be the causatise 
agent in the kidne) infection is most com 
monl) the colon bacillus Most painstaking 
work, b) Helmholtz and others has failed to 
explain the illusiie relationship Again Rose 
now and other workers follownng the lines 
which he has indicated hai c concerned them 
sehes with the relation of chronic foa such as 
those in tooth and tonsil to infections of the 
unnar) tract, but again the orgam^ms con 
cemed ha\e commonl) been widel) different 
and the exact relationship has remained ob 


scure In sharp contradistinction to these 
facts which have defied accurate correlation, 
IS the well known relation between acute in- 
fections of the skin and bone with acute m 
fections of the kidne) It is a matter of com 
mon knowledge that patients with boils, car- 
buncles, and acute osteom) elitis occasional!) 
dev clop acute infections of the kidne) vv 1 th the 
staphlococcus, which is the causativ e agent of 
the primarj infection Here the relationship 
Is generally cleat and definite and the organ 
isms found in both lesions are the sarnc 
For several years we have been interested 
m observing a group of patients, most of 
whom have perhaps acadentally , been young 
adults of both sexes who, coincident with some 
acute infection of the upper respiratory tract, 
commonly a tonsillitis, have had the follomng 
clinical picture At some stage during the 
throat infection never at its beginning, the 
patient has pain vary ing from one of moderate 
intensity to one of great seventy occurring m 
one or the other rarely m both, renal regions 
This IS accompanied by definite costoverte 
bral tenderness occasional!) b) spasm of the 
antenor abdominal muscles, common!) bv 
nausea, occasional!) by vomiting The fever 
Tisessharply, often to jo^ or 104 degrees The 
leucocytosis which has heretofore been mod- 
erate nses definitely , often teaching 20,000 
ormore In these patients, to ordinary routine 
methods of examination the unne is habitu 
ally norma! However, careful examination of 
highly centrifuged, very fresh specimens 
which in the female must be obtained bv 
catheter and m the male must be the terminal 
portion, wall regularly show cocci in large 
numbers In the overwhelming majority of 
S03 
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these pitients, the fe\er persists for a fcTv 
chjs, the tenderness, leucocjtosis and coca 
m the urine remain for the same pcnod Then 
all the s^’mptoms gracluallj subside, the coca 
disappear, and careful check up has appeared 
to shou that the patient had entirely re 
co\ ered 

\\ e ha\ e come to behe\ e that this clinical 
picture Is considerably more common than 
has been generally supposed, that such at 
tacks, often relati\el\ mild, are fairly com 
mon and that the^ are in fact cadence of 
acute renal infections, we beliexe of the corti 
cal type, which go on to spontaneous re 
co\ery 

I desire to call attention to this group since 
I think It will bear wader study but I also wash 
to call attention to a group of cases which 
follow from this clinical picture and which 
seems to me may possibly throw light upon 
the whole question of renal infections through 
the blood stream in the pre\aousl\ undamaged 
kidney A certain proportion of these cases, 
instead of going on to spontaneous recoxery 
continue to show the clinical picture before 
suggested except that the fever continues 
the kidney can be demonstrated to be defi- 
nitely enlarged, and pus m small quantities 
not rarely appears in the urine At the end of 
two or three weeks the process begins spon- 
taneously to recover but commonly enough, 
colon baalli will appear m the unne as the 
coca are disappeanng and as the pus begins 
to show There is here, I think, a suggestion 
that the colon bacillus is more often than we 
have believed, a secondary invader, its rapid 
growth m the unne may easily be misleading 
since the baalli can increase enormously dur- 
in» the time the unne remains withm the body 
IiTtbis way they will obscure the esammation 
of the urine as made by centnfuge, smear and 
stain, a method upon which we have come to 
relj more than upon culture Hoivcaer, the 


possibility of ov erlooking cocci m tie pres 
ence of an ov ergrowth of colon bacilli la per 
haps equally as likely in culture as in «mear 
As far as I know there is very little evidence 
of the condition of the unne m children with 
acute upper respiratory infections until pus b 
found and a py elitis more or less acute is well 
established It seems to me not impossible 
that the organisms inv olv ed in the upper res 
piratory infection may in fact be those which 
first inv ade the kidney , first reduce its vi 
tality and make it a congemal abiding place 
for the more or less ubiquitous colon bacilli 
The field is, I think, one which will continue 
in the future, as it has m the past, to repay 
careful study Hcgh C^bot 

mSTERICAL LITHIASIS 

T O the various types of urinary calculi 
which are usually desenbed in the Iter 
ature should be addeda foimoflithiasis, 
or rather pseudo lithiasis which is not gen 
eraJly recogni«ed and which from its nature 
may well be termed “hvstencal blhiasis 
This unusual manifestation of abnorma 
psychological process is manifested by symp- 
toms simulating acute renal colic In order to 
complete the deception, the patient will pro- 
duce a stone shortly after the colic, which to 
the casual observer may be mistaken 
renal calculus In addition, one patient fo 
lowing the pseudo colic, was able to demon 
strafe fa-ematuna, which on examination 
proved to have its origin m a selfinfbctc 
penurethral abrasion Although renal cobc i> 
Simulated b\ some patients in order to secure 
a desired drug in most instances this unusua 
form of invalidism is assumed to obtain 
attention and sympathy Two of the patients 
had previously passed true renal calculi an 
one patient had had a stone removed from 
her kidney, so that they had no difficulty i** 
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simulating actual renal colic Se\ eral patients 
inserted a calculus into the bladder pnor to 
loentgenograpbic and cystojcopic eximirva 
tions One patient carried a small bag fQled 
Mith pebbles, which she surreptitiously placed 
in the lumbar area at the time of roentgeno 
graphic exposure That it is easy to confuse 
the symptoms accompanying this form of 
psy choneurosis with those of true lithiasis is 
shown by the fact that in none of the cases 
had the condition been recognized at first 
and in each instance several physicians had 
treated the patient m good faith for actual 
lithiasis 

As a rule the stones which are claimed to 
have been passed can be recognized as foreign 
material by anyone who has previously ob 
served renal calculi They frequently consist 
of small, round pebbles, and m order to keep 
up the semblance of veracity the patient 
usually wall select the same type In several 
instances the stones selected were irregular 


and glistening One patient presented pieces 
of chalk, and another bits of plaster which 
were dug out of the wall vath the finger nail, 
and when crumbled resembled somewhat a 
soft phosphatic stone On the other hand, 
unnary calculi are sometimes observed which 
have such a bizarre appearance that their 
origin may be doubtful If there is any doubt 
as to the nature of the stone a chemical 
analysis will, of course, identify it 
Although the deception wall be indignantly 
denied by most patients when first informed 
of the situation, the cure will usually be 
miraculous Several patients, however, were 
knowTi to continue their stony career One 
patient claimed to have passed over 200 
stones at regular intervals The possibility of 
pseudo lithiasis should be considered with 
every case of chronic stone forming kidney 
and an analysis should be made of the stones 
to determine their organic origin 

W F Bravsch 
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these patients, the (e\cr persists for a /cw 
dajs, the tendLrnt.ss, leucocjtosis and coca 
in the urine remain for the same periotl Then 
all the sjmptoms gnduallj subside, the coca 
disappear, and careful check, up has appeared 
to sho\\ that the patient hid entirelj re 
co\ ered 

We ha\e come to believe that this clinical 
picture IS considenblj more common than 
has been generalK supposed, that such at 
tack , often relativeh mild are fairlj com 
mon and that thej are in fact ojdence of 
acute renal infections, we believe of the corti- 
cal tjpe, which go on to spontaneous re 
cov erv 

I de«/fe to cull attention to this group since 
I think It will bear wider stud> but I also wish 
to call attention to i group of cases which 
follow from this clinical picture and which 
seems to me ma> possiblj throw fight upon 
the whole question of renal infections through 
the blood stream m the previousl> undamaged 
kidnev A certain proportion of these eases 
instead of going on to spontaneous recoverj 
continue to show the clinical picture before 
suggested, etopt that the fever continues, 
the kidne> can be demonstrated to be defi 
iiitelj enlarged, and pus m small quantities 
not rarely appears in the urine At the end of 
two or three weeks, the proce s begins spon- 
taneouslv to recover but commonlj enough, 
colon bacilli wall appear in the unne as the 
coca are disappearing and as the pus begins 
to show There is here I think, a sugge.jtion 
that the colon baallus is more often than we 
have believed, a sei.ondar3 invader, its rapid 
growth m the urine may easily be misleading 
since the baalli can increase enormously dur 
ing the time the unne remams withm the body 
In this wrav they will obscure the examination 
of the unne as made by centnfuge smear and 
stain a method upon which we have come to 
rely more than upon culture However, the 


possibility of overlooking coca m tte pre» 
ence of an o\ ergrow th of colon baalli b pet 
haps equally as likely m culture as m 'meir 
As far as I know there is v ery little evideace 
of the condition of the unne m children mth 
acute upper respiratory infections until pus is 
found and a py elitis more or less acute is well 
established It seems to me not impchsible 
that the organisms involved in the upper res 
piratory infection may m fact be those which 
first invade the kidnev, first reduce its w 
laljly and make it a congenial abiding place 
for the more or less ubiquitous colon baalh 
The field is, I think one which will continue 
in the future as it has in the post, to repav 
careful study HcGa Ctsoj 

m^STERICAL LITHIASIS 

T O the various types of urinary 

which are usuallv described m the liter 
ature should be addedafonwof htbia*”) 

or rather pseudo lithiavis, which is not gen 
erally recognized and which from it» nature 
may well be termed “hysterical hthiasis 
This unusual manifestation 0! abmoiff 
psychological process is manifested by 
toms simulating acute n nal colic In order to 
complete the deception, the patient will 
Juce a stone shortly after the cohe, which to 
the casual observer may be nu tak^'U 0^ 
renal calculus In addition, one patient 0 
lownng the pseudo colic was able to demor 
strate h'ematuna, which on examination 
proved to have it's origin m a selfirlh''tc 
penurethral abrasion ‘Utbough renal colic 
simulated b> some patients in order to 
a dc'sired drug in most instances this unu 
fonn of invalidism is assumed to obtain 
attention and sympathy Two of the patient* 
had prevaouslj passed true renal calcuh an 
one patient had had a stone removed fm® 
her kidney so that they had no difficulty m 






MASTER SURGEONS OF AMERICA 


ROBERT r WEIR 


F or a surgeon, the jear 1838 was a good time to be born Within the jears 
of Dr Wcir’s lifetime, surgcrj made most astonishing and important ad 
vancement, and dunng this period Dr A\eir witnessed the surgery of three 
Amencan wars, and he himself achic\ed much To In e to be nmetj jearsoldis 
of Itself some achie\ement It is fortunate for the histonan that the subject of 
this sketch left some pnvate personal reminiscences of his early life wbch, 
through the kindness of his only child and daughter, Mrs La Montagne of New 
kork City, we are pennitted to record 


I bad graduated, the joungest in my class from the just established \ew \ork 
Academy (later the College of the City of New kork) and had started as a clerk with 
ra> father, who was an apothecar> m Grand Street Dr H B Sand>, who later 
ame\ed great eminence, was also the son of an ap>olheear> During the two or three 
>ears I was acting as a clerk, I rose from talang dowm and putting up the store shutters 
to become quite etpert m the manufacture of tinctures, etc , and acquired, thanks to 
a pleasing and diligent perusal of Wood and Ba^ s Dispensatory, quite a fair knowledge 
of medicines and their actions on the human bod> Perhaps this training inclined me 
to the practice of medicine, but I have alna>s been convinced that two incidents deter 
mined m> career The first was the e^penence I obtained from the painful ingrowing 
toe nail of my big toe I^lagued me so badl> for several months until m> father sent 
me one Saturda> totheofficeof Dr JamesR Wood, whomlhadfrequentlj seeninour 
store and who was generally known by all the neighborhood as little Dr Jimmy 
^\ood ’ His office was at the corner of East Broadwa> and Market Street (and they 
were fashionable streets then) There he held once a week a sort of clinic for his numer 
ous students Thither I went in due time and was u^ered into his sanctum He ex 
ammed my stripped toe and while explaining to the embr>o medicos the nature of the 
trouble, slyly took up a pair of pincers and quickly placing one jaw of this under my 
nail, clamped the upper jaw to and pulled the nail out I gave a jump and a wild jell, 
but it didn t hurt so much as I thought it would since the nail had been considerablj 
loosened bj the prolonged infiammatjon and suppuration I went home relieved, and 
telling my father of it, I said I d like to be able to do like that (This impression 
was augmented when a few months later his father sustained a Pott s fracture and w as 
treated by the same Dr Wood ) The next flay I announced my determination to 
become a surgeon 


How interesting it would be if other great surgeons had left biographical notes 
of the early mamspnngs of their careers’ 

Dr ^\elr entered the ofBce of Dr Gurdon Buck (of Buck’s extension fame) as 
pupil and assistant and became a student at the College of Phj siaans and Sur 
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geons “Dr Buck ^as a large man with a face somewhat German m aspect, slow 

in action and m speech, but having a thoughtful mind and fertile in surgical 
CTpedients ” Dr Weir remained with Dr Buck, three years He tells a story of 
hon one da>, in giving ether for him, he dihgently palpated the right ejeball of 
the patient (the method then in \ogue to teU if the patient was under the anxs 
thetic), onlj to find after embarrassing cnes and struggles of the patient, that 
he was the possessor of a glass e>e* Later Dr Weir acted as Dr Buck s first 
assistant when he put on his first Buck’s extension at the New York Hospital 
Dr Weir tells of an amusing incident at the graduating exerases of his college 
The seats of the auditorium had recently received a heavy coat of varnish too 
recently to become thoroughlj dry When the audience started to arise at the 
conclusion of the exercises, they found that they were almost glued to their seats 
Dr John C Dalton who gave the address remarked that the students followed 
hib words with fixed attention Dr Weir offered as his graduating thesis, “Hernia 
Cerebn,” for which he received a pnze of fifty dollars 
In 1856 Dr Weir became an interne, or “jumor walker” as it was then termed, 
at the New York Hospital which was started by Dr Bard awa> back in 1769 
It is interesting to read Dr Weir’s account of the method of procedure at the 
New ^otk Hospital for what were considered tnajot operations at the time when 
he was house surgeon (about 1858) 

The senior walker was expected to Uy out the instruments the> had been resting 
on a velvet lined shelf or were bedded in velvet lined slats m an adioimng closet He 
would make inquiries of the nurse, who was at other times a ward nurse, about the 
sponges which, luving been washed out from a previous operatjon, had been kept in 
a wooden pail of fresh water Fine, beautiful and soft looked they when taken from 
the pail out of the water and placed m a basin for the nurse or one of the walkers to 
hand to the surgeon during the operation Sometimes the surgeons washed their hands 
previously — sometimes not Fingers laden with germs in large quantities on them or 
under the nails vere stuck into the wounds we made and we further introduced (alas 
all this was unconsciously done) infectious and often fatal germs by the brilhant and 
apparently clean instruments we eroplojed After we had done all this we tied blood 
vessels with strings with long ends so that we might pull them out when the> loosened 
themselves from the tied arteries Furthermore, we dressed oui wounds with wax 
cerates kept m jars open to germ laden dust and smeared ov er lint with foul spatulas ” 

In 1861, Dc Wcir, desinng to enter the regular U S Army Corps, went up for 
the required examination Concerning this, here are Dr Weir’s own words 
“During the examination I thought my chance of passing was gone when the 
chairman of the board asked me in sharp tones to give the treatment for pneu 
monia But, he said, ‘you have not mentioned blood letting Wouldn’t you 
employ It?’ ‘No’ I lephed, ‘I wouldn’t ’ ‘But, Dr IVeir, if I had pneumonia, 
wouldn’t you bleed me?’ ‘No,’ I firmly replied, ‘that day has gone by ’ ‘Then 
Iwouldn’thkctohavejouformy doctor,’ retorted he But his bark was worse 
than his bite, for I passed ” 
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On the \\a\ toFredenck, Mainland, Dr \\cir ^\as recei\cd b> Lincoln althe 
White House, and was again presented to him when Lincoln came to Fredenck 

The hospital at Frederick of which Dr Wcir was chief was in proxinut) to the 
battlefields of the Shenandoah, South Mountain, Antietam, and Gett>sburg 
He saw it rise to a capacitj of 3,000 patients and his assistants increased in num 
her to 25 exclusiNc of the “medical cadets ’’ From 1862 to 1863 Dr Weir had 
charge of the “United States of Amenca General Hospital” at Fredenck, 
Mar>!and, one of the GoNcrnmenl’s largest hospitals, and for his semces was 
public!} thanked in the general orders of the Surgeon General’s office It is 
interesting to read m a recent personal communication from Dr W' W’’ Keen 

At the battle of Antietam I w as in charge of the Ascension General Hospital in W ash 
in„ton I was ordered to Frederick, Mat} land, m the neighborhood of Antietam and 
w as W cir s first assistant m the admmiDiraUon of the hospital there, more especialU in 
the super\ision of all the capital operations Either he or I bad to appro\e of them 
before the} were done because manv of those who had patriotically \olunteered were 
without a fundamental knowledge of surger} 

Weir was a capital operator, catclul, judicious and resoiiicclul I ha%ehaTdl} known 
a better one He also ingcniousl} suggested that m certain cases where the appendix 
had to be remov ed, the stump should ^ sewed first in the abdominal wall Iea\nng the 
aperture of the slump in the abdominal wall B} this means we would be able to wash 
out the whole of the great bowel at an\ time and to an\ extent, and when the nece«sit} 
ceased the small opening of the appendix in the abdominal wall was closed He was 
indeed a Master burgeon 

In the Traitsaclioiis oj the American Surgical Association for the }ear I9'*7 ap 
peared an obituary notice w ritien b} Dr C L Gibson of New \ork Cit} 

Dr Weir was president of the American Surgical Association 1900-1903 He had not 
been acme a number of years before lus death and had surxived a brilliant group of 
surgeons who ha\e left tneir impress on American surgerx — notabl> Sand* Markoe, 
Thomas Ball, McBurnej McCosh, HarUe} and Gerster His CimI War record was 
marked b} ettraordinar} achievement He was a!wa}s an indefatigable worker in re 
search and was alwd}S in the front rank of progress a distinguished leader, and many 
of the brilliant members of the American Surgical Association owe much of their de 
velopment to his personal example and interest 

His greatest artmtv was m an epoch when pioneer work was being done along many 
hnes of surgery and he had his share of success He was one of the early workers in 
bram surgery He made a great many contributions to surgical literature 

Dr Weir was a handsome man of striking personality and his fine character invitea 
much affection and loj ally especially of his younger associates He was also a great 
traveler and his reminiscences and experiences are most interesting and valuable 

Dr M Allen Starr who was intimately associated with Dr \\ eir for so many 
years in college work, addressed the New Tork kcademy in loz? as follows 

As Professor of Surc'ery in the College of Physicians and Surgeons from 1873 to 1903 
he taught manv of the men of this country now distinguished w ho came from all parts 
to attend his clinics and to w atch his operations and he imbued them with enthusiasm 
for their profession as well as sound knowledge of its principles His wide exwrience 
gained cmefly in the Cml M ar in which he served as surgeon in charge of the hospital 
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at Frederick Marjland, his ample knowledge of surger> gained b> familiaritj with 
home and foreign literature, his skill in the \aned lines of operative work, all combined 
to plaLC him in the front rank of the surgeons of his time And his genial nature, de 
lightful personal manner, w ide interest in art and letters and life outside his profession 
added to the esteem and affection with which he was held bj his friends He visited 
Europe manj times and also went to Japan and China 

As attending surgeon in the New York Hospital from 1876 to 1903, he w as an indefati 
gable worker without regard for financial return, for at that period the hospital was 
given over to charit> patients and pri ale uards uere nol opensi (italics mine) This 
industrj is evident by the very long list of his publications in the medical press during 
these jears, more than a hundred being mentioned in the History of the College of 
Phssictans atid Surgeons published m iqoo During this period the introduction of 
Lister s methods of antiseptic, and later aseptic surgerj was the subject of the greatest 
interest and Professor Weir was among the first to adopt, urge, and teach modern 
methods which eventually revolutiomzed surgical procedure While his chief work was 
in abdominal surgerv, he was the first in this country to operate for a brain tumor, 
under the direction of Sequin, and the success of that operation led him to make many 
contributions to the surgery of the head and brain There is hardly any field of surgery 
m which his published articles do not increase knowledge And his diagnostic w isdom 
and good judgment combined with skill m operative procedure added to his reputa 
tion and m many lines made him the chief authority of his time 

He was elected president of the American Surgical Association m 1900, mem 
her of the International Surgical Assoaalion, president of the New ork Surgical 
Society, of the Practitioners’ Society, of the New \orL Academy of Jledicme, 
and of the Greater New \ork Medical Society In 1895 he was made a corre- 
sponding member of the Socictt de Chinirgie de Pans, and m 1905 an honorary 
fellow of the Royal College of Surgeons of England Of this latter appointment 
il « interesting to note that Dr Weir, Dr Keen, and the Pnnee of Wales re 
ceived this honor at the same time It was the first occasion that an honorary 
degree had been bestowed by that body 
During his extensive practice in New \ork City, he had associated with him as 
partners Dr Robert Abbe, Dr Gibson and Dr Ellsworth Eliot, all whom became 
eminent Dr Lliot, in a personal communication, writes "Dr \\eir never de 
veloped a hobby although he tried hard on the tennis court and whist table By 
his internes he was affectionately called ‘Bobbie' and of this he was aware ’ 

\ few months after the organization of the American College of Surgeons in 
Wishington, D C Monda, ccning, May s, I9'3. Dr ^'elr at the first con 
tocation held m Chicago, Noiember 13, 1913. »as made an Honorar, Fellou 
I be onl, other surgeons so honored «eic Sir Rickman J Godice, London, tt il 
liam Stcivart Halstcd, Baltimore, William Williams Keen, Thdadelphia’ and 
John Collins 1\ arren Boston ’ 

Man, honors v,ciebestoT.ed upon Dr Weir, he had appointments on the stalls 

of man, hospitals and belonged to the pnnapal medical societies of his time 

John Haumosd BradsIivw 
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OLD MASTERPIECES IN SURGERY 

ALLRED BROWX MD T \CS Ouaha N£srase\ 


THE PinRAUCEUTIC^L AND SURGICAL 
PHILOVIUM or \ \LESCO DE TVRAN’TA 


I N Europe from the beginning of the Middle Ages 
instruction in and practice of the sciences passed 
gradually into the hands of the clerg\ KaturaUy 
of all the sciences surgery and secondarily medicine 
suffered the most The dictum that the Church 
abhors blood prevailed and such surgery as there 
was was performed by itinerant charlatans and 
mountebanks The literature of medicine save for 
the little that was preserv ed by the Benedictines was 
practically lost The hospitals and schools estab 
hshed by the Romans became little more than homes 
or resting places for the poor and indigent Then a 
change for the better began Constantine Roger 
Roland and the four masters began their v\orL at 
Salerno The former translated the works of the 
ancients and re established the result of their labors 
as a new literature in Europe Roger and Roland 
wroteindmdual works and w i th the swing of medical 
education and instruction to the north Montpellier 
became the outstanding school and Guy de Chauliac 
and John Arderne wrote their individual works in 
surgery But still there was no general compendium 
or tertbook so to speak and the literature was bard 
to find and when found only fragmental 
Valesca de Taranta was a Portuguese who had 
studied in Lisbon and was attracted to MontpeUier 
where he continued to study He says that he Wgan 
to practice medicine in 138 and as he precedes his 
discussions of diseases throughout bis book by a 
short description of the anatomy of the part in 
s ol\ ed one may gather that be had taken advantage 
of thefactthatfrom i376on adis ectionof thebodv 
of a criminal was permitted annually at (he school of 
Alontpellier So this school even though under the 
management of the unmarried clergy who composed 
Its faculty was rismg out of the fog of the dark ages 
and endeavoring to expand to a more modem con 
ception of science \ alesca continued to practice at 
Montpellier and became one of its pre-eminent men 
and probably one of the professors at the school for 
he was apoointed later Archiater of King Charles VI 
of France During the latter part of the fourteenth 
century, he began to write and published his first 
book TracMiis Epidemidts m 1401 Nothing more 
fame from his pen until he had been thirty six yew 

S prlrtKe Xn he tohed hu «e 

Ph^mum One of the reasons he wrote the book 

Sio 


was to furnish to the profession a complete practue 
of medicine because he noted and deplored tie 
pauaty of books at this lime Darembergstatestbat 
in the preface to an earlv edition he say s where imU 
onefind the books of Hermes of Rufus of Androm 
achus of Paul of Oribasius’" He then goes on to 
explain that it is his intention to wnte a complete 
treatise which wiU gather all the information con 
tamed in these books m one volume naively adding 
(hat U would be free from all errors and then enters 
into a description of the superstitions of which the 
PhtloniuM is full He appears to hav e been greiU) 
impressed with the importance from a superstitious 
standpoint of the number sev en a belief prevalent at 
the time He calls attention to the fact that there 
are seven cardinal sms seven spirits seven petitions 
in the Pater Roster, seven days in the week seven 
planets and many other important sevens Con 
sequentlv he divades the /’Ailnwiam into seven books 
which treat of iseases of the human body m an 
orderly sequence from the head to the feet 

At a later period the exact date of which is 


unknown he wrote hi» smaller treatise TheSuweal 
Phihmum eonetmini the metkoi of cure of exUrfu 
aSecliottt In this he iscards the head to root 
method of div ision and considers surgical affections 
from the standpoint of pathology and sy mptomatol 
ogy beginning with abscess phlegmon erysipelas 
carbuncle etc and ending with a thirty first chapter 
which describes hemorrhage from wounds 
Valesca de Taranta was one of the first 
physicians of the late middle ages to attempt to 
gather the material of the ancients m an accessible 
form and he succeeded fairly weU Hisknowledgeol 
the anaent literature was considerable for his quota 
tions from nearly all the early authors of importance 
are multitudinous He mcludes both the 
Greeks and the Arabians and does not neglect tne 
writers just previous to his own time It is not at ^ 

surpnsing therefore that when printing came mw 

vogue his w ork should become popular It was trst 
pnnted in 1490 including both the medical ana 
surgical parts preceded by an introduction by 
Joannes de Tornamira Chancellor of Montpellier 
During the sixteenth century no less than ten eih 
tions were necessary to supply the demand By tne 
tune the eighteenth century was w ell under way now 
ever later books bad become more popular ana 
Taranta s Philontum appeared for its last pnnting 
in 1714 
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reviews of new books 

T IIEbookcntitledy;o6^r(y£.ii«BiW/frfay T olume'^ fc^r Eyster This ® 

IS a coUection of surgical essay s by v anous au to bedside study It is to warrant 

thors TheprefacebySirBcrkeleyMoy-nihani!, widespread attention, and should be read by aU 
a masteroiece These papers were written by the internists . » 

closest personal and professional friends of Sir Rob It seems proved ^ Yf 

ert Jones It is an wpiession of the high regard prewure « ati indirect but specific determ nation of 
whA these men maintain toward their friend col the fonctional status o the heart, and as s“ch i « 
league and m many cases their teacher Each an aid in replacing clinical opinion by objective 
paperwaswnttenby a man who writes with author measurement Certainly the value of artenal pres 
itj on his subject The papers are clearly wntten, sure measurement is so gr^t that it is hard to 
well Illustrated, and the subjects well chosen The imagine doing without it Doctor Eyster s instru 
volume IS a worthy tribute to the great Sir Robert ment for measuring venous pressure at the bedside 

IS shown and explained, and the technique of its use 
Tht ckapter on Hit history ot orlhoptdie snrgon « Mlj P'™ H'* obseivation! sugetsl that venous 
is interesting Osgood gives a summary of hts opinion pressure measurement may be of greater imniediate 
on the association of intestinal stasis and spinal and importance in heart failure than arteiiai blood pics 
sacroiliac arthritis Putti describes two cases of sure Rut m addition to this practical aspect which 
tumor of the femur Ills operative procedure is in is well presented, he makes an exact analysis of 
gemous an 4 Ins points in diagnosis and treatment ot circuVatoTy dyaaswws iw heatt tailwre that is fasci 

bone tumors are valuable Jansen $ diseusMon of nating to anyone interested in this most important 
the dissociation of bone growth IS very good and common problem PaclStabr 

Hey Groves paper on the treitment of congenital , , , 

dislocation of the hip discusses the open operative 'T'HE fourth volume of the Oxford Monoyaphs oh 
reduction His anatomical considerations are very Piog«of»roffdrrffl/»(CH/*concernsafieIdinivhich 
good Allison discusses open operations for congem there is very widespread interest le diseases of 
tal dislocation o! the hip Elmshc writes on fibre the thyroid It is written, as are the other volumes 


cystic diseases of the bones 


this senes by men who have personally con 


Holland gives a complete exposition of the acces inbuted greatlv to the advancement of knowledge 


sorv bones ol the foot describing 24 conditions 
The late Clarence Starr summarizes his valuable 


the field covered The volume is introduced by 
interesting historical review of earlier clinical 


teachings on acute infections in bone emphasizing observations The anatomy and functions of the 
khe po«v\4 in diagnosis and the piinciplts of treat gland thy rosin a classification of thyroid disorders 


ment Mitchell discusses spiral fractures 
Platt treats the subject of nerve disturbances 11 


and 3 consideration of the use of the metabolic rate 
are presented m the nezt chapter Then follows a 


the elbow region Tairbank describes 8 types of general discussion of methods of treatment with an 
cervical coxa vara Aitken discusses curvature of illuminating account of surgical sequela: The re 
the spine Bristow s contribution is on the subject maindcr of the work covers colloid goiter cxophlhal 
of cysts of the semilunar cartilages of the knee mic goiter, adenomatous goiter and hypothyroid 


Smith discusses sidelights on knee joint surgery 
McMurrav s paper on the diagnosis of internal 
derangements of the knee is highly authoritative 


sUtes 

In general this is not a personal critique but an 
impartial presentation of commonly held views The 


Bankart discusses dislocations of the shoulder joint matctial is supported by many references through 
enumerating 7 complications Calvc’s classical dc out the di<cussion and a considerable list of titles 
scnption of osteochondritis vertebrale infantile » in follows cverv chapter Several illustrative cases 
French W heeler describes bone grafting m Pott s accompany each clinical problem presented Phis 
disease Girdlestone discusses arthrodesis of the volume ccttamly gives a broad and, at the same 
mp Evans writes on astragalectomy Dunnsdis time thorough view of modem knowledge of thy 
cussion on arthrodesis of the tarsus is very valuable roid disease Pail Stark 

Trelhowan discusses fracture dislocation of the 

ankle and Lvnn Thomas contnbutes an Appro 'T'O one who has spent approximately a quarter 
RE of a century in the fascination of similar work 

s rnvtoir'T >.» l , .. amall volume on T*« TreeJ«e«/ aj FrOf/iirei^ 

A t-uvil \Ci monograph’onthephysiologv tech beuavs expressions of disappointment and wads of 
*• nique of measurement and practical impor complaint against the non recognition of the value 
lance of venous pressure has been written by Iro * 

•TbZ Hrafto .«« *XT> TltATMVT or ‘ 
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of preparedness and efficient care in the treatment 
of fractures One T\onders why m the analysis of 
surgical values the studv and treatment of fractures 
are belittled Certamlj the gross mortality the 
functional and economic Joss and the unliappy ta 
fluence of these lesions on human bfe are as great 
as the other more frequently discussed major causes 
of death 

This book bears the stamp of individuality It is 
divided into two parts the first covers general re 
marks on the treatment of fractures the second 
covers specific fractures The discussion on pseudo 
arthrosis u particularly good Open operation on 
recent fracture is frowned upon For the average 
reader there is considerable imbalance m the 'pace 
allotted to the vanous bones skull fracture for 
example having a scant two pages 

The author s hobbies are n ell expounded namely 
local ancEbthcsia for reduction almost constant use 
of skeletal traction ainc gelatin dressing and the 
application of unpadded plaster-of 1 ans dressings 
to fractured limbs 

On the whole the translation of the second part 
Is better than the first part The value of the book 
lies principally in the illustrations the expression of 
one man s experience and in its use as reference for 
anyone who has watched the author work 

Rnuocc SrcED 


T he general scheme of the book on Diseases af 
the Larinx^ s» tliat of most texts on diseases of 
the throat However it has the added advantage 
of including diseases of the cesopbagus and large 
<DuEA»< or Tst Laiyvx I am a Tiott or tn Trvoii* 
LAt^t EinvcBl A -D S OPIAISCI Hy lliroli Fsrv II M B (Load I 
S R CS (E () Stir Vo k tfil Lend o 0 torJ ia r rsiy ri«» 


bronchi Fndoscopy m its vanous phases is dealt 
with exceedingly well for a small text The illiis- 
trations are well done and the latest work on sur 
gery of the lary ox is well delineated The cono^e 
ness of the text recommends it for the student 
Jo» F Deiph 

T he third edition of 1 Manual of Frocli)ki\'h) 
T Chittenden Hill is practically the same as the 
previous one Little new matenal is added lo the 
chapter on ulcerative cohtis the w ork of Bargen and 
Logan Is mentioned but the author does not give 
his experiences with this form of treatment 
The injection method of treatment of internal 
hxmorrhoids is fully described the different solu 
lions discussed with preference given to the s to 
lo per cent solution of quinine and urea hvdro- 
chloride as originated by Tirrell la 1916 It i> 
plainly pointed out that this form of treatment b 
unsuitable for external h'cmorrhoid and the « 
ccssively hypertrophied, fibrous internal hstnor 
rhoid . V . 

The chapter on cancer of the rectum has bcea 
revised The selection of suitable cases for operation 
together with the pre-operative and postoperative 
treatment is fully discussed The operation ol 
choice IS the one developed by Jones which is de 
senbed in all its details and accompanied by nu 
merous illustrations . . 

Every subject in the field of proctology is 
in a clear and coadeased form free from J} 
necessary details It is unquestionably a verv vai 
able book in teaching the subject of proctoloR 
® C J cs Beie 

» \ Mam »«. t>t r«oaoi06v By T Cb tienJt KH Tb B J1 D 
rves FbilAl IphiA L«saFebm >»>» 


CORRESPONDENCE 


A GENERAL CONSIDERATION OF 
CESAREAN SECTION 
To the Editor In the June 1929 issue of Surgeo 
Gynecology and Obstetrics m an article entitled 
A General Consideration of Cxsarean Section ’ I 
made the statement that the proportion of abdom 
mal deliveries to vaginal delivenes at Jefferson 
Hospital w as I to 6 These figures w ere quoted from 
a source which I had every reason to believe accu 


rate and reliable My attention has since been 
called to the fact that they are entirely 
and that the actual incidence of cesarean ^ec 
at Jefferson Hospital including all services is 
a 8 percent . . _ . 

I would ask that you publish this letter in \ 
correspondence columns in order that the 

done unwittingly to this excellent institution m 

as far as possible be rectified C Jeff 'litlE 
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and not invoUmg the external os 
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realized that without a searching mvcstiga 

I tion into the probable antecedent state, as a 
N this work, I have made a routine ex prelimmar> — b> which at any rate the path 

amm-ition by histological methods ol ology of that condition may be thoroughly 
Ssft enpriTTiPne nf thf --nFv,y undcrstood—it would be useless to mike this 

attempt, that is, without having what I con 
sidcr to be the essential basic knowledge 
To this end, therefore, I have collected this 
series of specimens— remo'ed for all causes 
at St Mary’s Hospital — and have examined 
them individually bj serial section B> this 
means the various histological features de 
scribed in the text have manifested them 
selves over and over again The histological 
appearances and cell reactions desenbed are 
repeated in this senes so man> times that 
their constaBC> is, in my opinion, irrefutable 
The photographs shown are merelv the best 
obtainable of the tj^pe 
pe construction to be placed upon the 
behavw of the tissues under the varving 
conditions, however, remains to be decided 
and upon this aspect I dwell, of course at 
some length 

to elucidate as far as possible the problem of part^ pTrt I 
the mcepfon ol ceecer ot the cert,,, 1 hate patholog, „( certaca' "erwUrtth'Jch S 
“f'® added a discussion of the patholocv of 

S*3 
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^ N this work, I have made a routine ex 
ammation by histological methods of 
850 speamens of the cervix uteri My 
object has been two fold (i) to ascertain the 
precise pathology of so called cervical “ero 
Sion” and (a) with a thorough knowledge of 
this pathology as a basis to inquire into the 
problem of the inception of cervical cancer 
I think that all authorities agree as to the 
definite relationship between these two con 
ditions, just as they are apt to disagree as to 
the exact nature of this relationship 
In this country the question of the patho 
logical life story of ‘‘erosion’ of the cervix 
has been to some extent neglected The all 
important subject of cancer in this situation 
continually takes precedence Articles upon 
the histological features of this latter condi 
tion are often bereft of much of their scientific 
value on account of an associated vagueness 
in respect of the pathology of an “erosion” 
present m conjunction 

\tthough therefore my mam endeavor 
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There is no doubt that a certain histological stroma closelj resembling that of the general 
no mans land” e\ists between these two fibromuscular wall of the cervix into which 
ronditions I ha\e attempted to bndge this it insensibl} passes” Such is — in outline— 
bj continued and closel) applied routine the normal histologj generallj agreed upon 
examination throughout this long senes of (7) 

cases The “precancerous” phases belong to It i» also laid dowm that the squamous 
this section, histological appearances which epithelium co\enng the portio is normalh 
are e%er debatable epithelial characteristics dc\oid of cellular downgrowths — such as b 
which arc regarded as ‘‘significant’ “sus obserxed in the squamous epithelium of 
picious” t)pcs, and so on Manj of these normal skin — between the papilla; The 
aspects will be found to be included in the basal lajers of the cervical squamous epi 
description of w hat I believ e to be conditions thelium, therefore, normallj present a fairh 
far removed from the cancer phase The even surface to the subepithelial fibromusoi 
distinction betw cen histological appearances lar structures immediatelj in contact 
of indefinite malignancj has interested me, Erosion of the cervat or the catarrhal patch 
and I trust that some light maj hereb) be of Barbour is considered to be a pseudo- 
thrown upon this controversial matter adenomatous condition and has been clas 1 


This histological "no man s land ’ does not 
present itself as a separate entitj It is 
impossible to deal wnth it m its order— between 
discussions of "erosion and "cancer Man> 
of Its aspects belong to the pathotog> of 
“erosion" proper (including ulceration) The 
problem of the onset of the cancer phase 
must be approached from a wnder standpoint 
than from the limited investigation of an 
indefinite interstage The actual nature of 
epithelial behavior under all conditions, 
throughout the life histor> of "erosion” to 
that of dcfinitel> established cancer, must 
be eluadated m order inevitabl) to include 
this interstage — to take it in the pathological 
stnde 

The epilogue consists m a discussion of 
certain important features in earl> but 
definitelj established cancer without in an> 
way encroaching upon the subject of cancer 
patholog> The object of this work ends as 
soon as cancer begins However, the last 
lin k Is necessar) to complete the chain 
niSTOLOCICVL NOTE 

The histological appearances of the normal 
ceni-x uten have been unifonnlj described 
bv man> authors 

“A fibromuscular structure the portio 
vaginalis of which is covered b> squamous 
epithelium which merges at the internal os 
vnth the high columnar epithelium lining the 
cervical canal beneath which glands of a 
compound racemose t>-pe are situated in a 


fied into the congemlal tjqje and the 
malory t>'pe The subclassification of simple, 
papiHarx, and foUtcitlar erosions m no wij 
interferes with the general pathologv of the 
condition which m all cases is due to an 
overgrowth of the cervical lining elements 
on to the portio (displacing the epithelium 
of the affected area) on account of a glandular 
and epithelial hj’perplasia secondar> to an 
infection which is evidenced b> a round 
cell infiltration m the immediate viamtj 
Watson (8) sa>s that the commonest cause 
of erosion is laceration of the cervi-t resultmg 
from childbirth \\ ilson (8) al&o saj s that m 
man} ca*ies of erosion of the cervix there are 
no signs of mflammation present, histologi 
call} and the appearances suggest that the 
usual covenng of the vaginal portion of the 
cervix has simply been replaced by one con 
tmuous with, and similar to, that which 
normally lines the cervical canal 

He remarks It is at least probable tha 
among the manifold changes consequen 
upon the formation and healing of erosions, 
some may ultimately be discerned tha 
detuutely predispose to the occurrence c 
cancer that represent in fact precancerous 
conditions comparable to those found m 
certain other situations . 

Bonney states that m all cases of earn 
cervical cancer examined by him, there was 
evidence of erosion and cervicitis and tha 
the precarcinomatous state is one of chronic 
inflammation charactenzed by the presence 
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of lymphocj tes and plasma cells m the sub 
peritoneal tissue, together \\ith the dis 
appearance of elastm and collagen and with 
epithelial h>pertrophj 
Wilson concludes that the e^act relation 
between the precarcinomatous state and the 
inception of cancer still calls for elucidation. 

It nia> be, of course, that the one condition 
passes immediately into the other or CNcn 
that the precarcinomatous condition is al 
ready malignant, on the other hand it is 
probable that the real precarcinon-atous con 
dition IS one that merely prepares the ground 
so to speak, in which the cancer seeds are 
enabled to germinate, or, further, tt is con 
ceivable that the condition represents the 
hrst attempt of the body to protect itself 
against cancer that is already implanted or 
IS in process of eiolution 
Gilbert Strachan says “the lesion is essen 
tiaily inflammatory and nhen fust seen the 
inflammation is usually chronic m Upc 
According to \ ary ing estimates it is present 
in greater or lesser degree in 75 to So per cent 
of parous women and in about 35 per cent of 
nullipar-c ” The slight degree of erosion seen 
in \nrgins is due to a persistence of the fetal 
conditions in the cer%nc where the gland 
bearing columnar epithelium is not confined 
to the ceiAncal canal but e'ttcnds partly on 
to the portio producing a red area around 
the external os Howexer, in other cases of 
erosion m nullipara: and \argins, Strachan 
considers the causal factor to be an infectious 
one consequent upon the lowering of the 


normal acidity of the vaginal secretion m 
conditions of anxmia and general ill health 
In nulliparous non \irgins and some parous 
women, gonorrhoea is the cause of infection 

In most cases a greater or lesser degree of 
cerxical laceration is present, but it is to be 
recognized that the extent of the subsequent 
erosion bears no relationship to the degree of 
laceration A very small laceration may be 
followed by extensive erosion and vice versa 
It 18 the virulence of the infecting organisms 
that counts 

In speaking 0! the process of infection, 
Strachan says “The subepithelial tissues 
become hyperxmic and cedematous, with 
redness and swelling of the cervical mucosa 
This IS accompanied by an increase of the 
excretion from the cervxcal glands, which 
appears clinically as a mucoid or muco 
purulent secretion to which the general name 
of Icucorrhcea is given As a result of the 
epithelial infiltration a certain number of the 
squamous epithelial cells surrounding the 
external os arc raised from their bed and 
finally cast off, thus leavnng a red raw circle 
around the os This raw area becomes cov 
ered by columnar epithelium which has been 
stimulated to grow out from the cer\ ical 
canal Racemose glands are earned out along 
vnth the epithelium and may proliferate 
^tly, producing the condition described 
by Eden as pseudo adenoma, and usually 
called an ‘erosion 

He later says “Many authonties stress 
the point that this so called erosion does not 
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Fig I A nulliparous ercsion as-ocialfd with a miW 
inflammatory reaction 

o{ l>mphoc>tes and plasma cells m the sub 
peritoneal tissue, together mth the dis 
appearance ol elastm and collagen and with 
epithelial h>pertrophy 
^\lIson concludes that the eract relation 
betneen the precarcinomatous state and the 
inception of cancer still calls for elucidation, 
It ma> be, of course, that the one condition 
passes jmmediatel) into the other, or even 
that the precarcinomatous condition is al 
ready malignant, on the other hand it is 
probable that the real precarcinotratous con 
dition IS one that merelj prepares the ground, 
so to speak, in which the cancer seeds are 
enabled to germinate, or further it is con 
cell able that the condition represents the 
first attempt of the bod> to protect itseU 
against cancer that is already implanted or 
IS in process of eiolution 
Gilbert Strachan says “the lesion is essen 
Ually inflammatory and when first seen the 
inflammation is usually chronic m type 
According to \ arynng estimates it is present 
in greater or lesser degree in 75 to 80 per cent 
of parous women and in about 25 per cent of 
nulhpar-c ’ The slight de gtee of eiwion seen 
m nrgins is due to a persistence of the fetal 
conduions m the ccrinx where the gland 
bearing columnar epithelium is not confined 
to the ceriical canal but extends partly on 
to the portio, producing a red area around 
the external os Ilowexer, in other cases of 
erosion in nullipara: and xnrgins Strachan 
considers the causal factor to be an infectious 
one consequent upon the lowering of the 


Fig j Stage I Histological appearance of an inflatn 
maiory erosion 

normal acidity of the vaginal secretion m 
conditions of aniemia and general ill health 
In nulliparous non virgins and some parous 
women, gonorrhoea is the cause of infection 

In most cases a greater or lesser degree of 
cervical laceration is present, but it is to be 
recognized that the extent of the subsequent 
erosion bears no relationship to the degree of 
laceration A very small laceration may be 
followed by extensive erosion and vnee versa 
It 1$ the virulence of the infecting organisms 
that counts 

In speaking of the process of infection, 
Strachan says “The subepitheJial tissues 
become hypera:mic and oedematous, with 
redness and swelling of the cervical mucosa 
This IS accompanied by an increase of the 
excretion from the cemcal glands, which 
appears clinically as a tnucoid or muco 
purulent secretion to which the general name 
of Icucorrhcea is given As a result of the 
epithelial infiltration a certain number of the 
squamous epithelial cells surrounding the 
external os are raised from their bed and 
finally cast off, thus leaving a red raw circle 
around the os This raw area becomes cov 
cred by columnar epithelium which has been 
stimulated to grow out from the cerv^caI 
canal Racemose glands are earned out along 
with the epithelium and may proliferate 
greatly producing the condition described 
by Eden as pseudo adenoma, and usually 
c^led an ‘erosion 

He later says “Many authorities stress 
the point that this so called erosion docs not 
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Fis 3 SUge I Inflammatorj erosion a someirhat 
farther ad\ anced slate 


represent an ulcer," and that the red straw 
berrj appearance is due to the deeper id 
flamed tissues being seen through the colum 
nar epithelium But parts normatl) covered 
bj columnar epithelium — the uterine cavity 
or cervical canal — do not present this red 
appearance Again, a more or less dense in- 
filtration of l>mphoc>tes is always found 
below the surface indicating the presence of 
a chronic infection and this would hardly 
persist if the surface were completely covered 
over Further, there is m every section et 
amined an area between the columnar cover 
ing on the one side and the squamous on the 
other where there is no surface epithelium 
and where the condition represents essentially 
a chronic granulating area 
Strachan says “the most important sequel 
of erosion is undoubtedly carcinoma The 
continued imtation of the epithelium of the 
damaged mucosa would appear to be a pre 
disposing factor in the production of epithe 
lioma of the cervix This condition usually 
occurs m a parous woman who is likely to be 
the subject of cervical erosion, in many cases 
the transition from the one condition to the 
other can be traced both clinically and 
histologically and there is httle doubt but 
that erosion is the mam predisposing factor 
in the production of carcinoma of the cervix 
Carey Culbertson of Chicago recently con 
tributed a paper to the Journal of the Amert 
can Medical Association in which he reviewed 
the subject of cervacal erosion He condudes 


that the sequence consists of (:) infection 
with resultant inflammation and (j) leucor 
rhcca and papillary erosion Erosion of the 
follicular type, he says, is really an addi 
tional process, usually ascnbed to attempts 
at spontaneous healing 
Culbertson’s discussion of the part played 
by Icucorrhoea in the production of erosion is 
interesting He says ' That erosion is the di 
rcct result of a more or less continuing exces 
sive discharge is undoubted One practically 
never sees an erosion in the absence of a 
V aginal discharge, and its presence i» evidence 
that there is an excessive cemcal seaetion 
whether the patient complains of it or not 
But such an explanation is not, m itself 
suflicient There are profuse discharges in 
which erosion is not seen Thus, the lesion is 
not common in the virgin with retroversion 
uten or descensus uten and leucorrhcea, tor 
IS It seen to develop m the occasionaUy 
fuse discharge occurring in pregnancy w 
certain leucorrhccas, m other words, the flat 
epithelial cells of the portio are preserved 
In others these cells macerate and disappear 
thus giving the cylindnc mucus secreting 
cell opportunity to proliferate and start the 
formation of the simple erosion There must 
be some other ketor m addition to the 
presence of the leucorrhcea itself, or, what is 
more probable, certain changes must take 
place in the nature of the discharge m order 
to produce erosion ” 

It will be seen from this that although 
Culbertson acknowledges the effect of leucor 
rhoea itself upon the production of erosion, 
he does not consider the question of the 
relativ e imtativ e qualities of leucorrhceal dis 
charges in this respect . 

In discussing the precancerous nature ot 
vanous erosions Culbertson quotes Stone who 
applied the term pre cancerous ’ to thow 
changes which show a vanable quantity ana 
quality of the other histological entena ot 
cancer Culbertson however considers tha 
atypical healing m the follicular type 0 
erosion produces changes often differentiatec 
with difficulty from the alterations ty’ptf>’'°° 
malignant disease In this connection be 
shows photomicrographs exhibiting such con 
ditions as the plugging of distended gland 
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Fi 2 4 Low and high po*erphotomicrograpli4 Stage a allempls at repair on the part oi columnar epithelial elc 
Cenical erosion » called papillary erosion The first metfls rroLferation in the presence of irntation 


Spaces b> squamous epithelial cells, extensive 
and massive round cell infiltration with dis 
mtegtaUon, on the suclace, and describes as 
definitely malignant sections ol tissue show 
mg diffuse thickening of the surface epilhe 
hum mth relaUvel> short irregular down 
growths from the basal layers Of course I 
should like to see the actual sections in these 
cases— but even without these I am sure that 
I have nian> similar sections m m> own senes 
and, as 1 hope to describe later this appear- 
ance docs not suggest itself to me as malig 
nant, but as the result of healing in the pres 
ence of irritation — the irritation slowl> dimin- 
ishing allowing the healing to complete it 
sell The pe of cell \s too adult the irtegu 
Iant> of basal growth too uniform and too 
simple to suggest to me the presence of that 
influence which is at the basis of all maiig 
nancj 

In 1925 Philip J Reel discussed the rela 
tionship between cervneal erosion and cancer 

He sajs “For all practical purposes the 
frequency of cancer of the cervix m the virgin 
js negligible Here, of course, the cervnx has 
not been tormented bj the presence of old 
lacerations scar tissue formation or, as in 
some instances, even a low grade mfcction, 
but, on the other hand, it is highlj probable 
that a certain percentage of these have 
endured the imtation of the congenital t>'pcs 
of erosion over a considerable period of time ’* 
It seems to me, in connection with the above. 


that Reel rather stretches a point in speaking 
of the “irntation” of congenital erosion 
The erosion m these cases, according to 
observers is due to a purel> anomalous posi 
tion of the cervical lining, not to chronic 
irritation Reel reiterates the well known 
fact that cancer of the cervix is by far most 
prevalent m those women who have borne 
children and m whom are found to a greater 
or lesser degree the results thereof, namely, 
laceration scar tissue, erosion, and sccondarj 
infection 

C H Majo sa>s “the part placed bj 
chronic irritation m the development of 
cancer is positive and definite to a degree 
The danger of cancer is increased bj all irn 
tation and traumatiMn which demands a 
continued cell repair, and it is m proportion 
to that demand UItimalel> exhaustion of 
cell ointrol bodies occurs modified b> age 
Uottlations and chemical surroundings Such 
areas offer an increasing opportunit> for the 
half of a dinding cell to revert to the uni 
cellular tj’pe of life and to become parasitic 
and cancerous ’’ 

Reel attributes the irritative nature of 
“congenital” erosions to the action of the 
aad ^retions of the vagina upon the mis 
placed epithelial lining with “consequent 
secondary infection" which is more vnrulent 
in a situation of this nature on account of 
the fact that such misplaced tissue does not 
pos^s the normal degree of immuruty 



Tig 5 \ somewhat more ad\anced picture of SU<»e I 
The glaodular downgrowths have penetrated deeply and 
show more proliferation of pre-existing cervical glands and 
less inflammatory reactions No glandular distention 
Small areas of more flattened surface epithelium are shown 


Fig 6 Stage 3 New squamous epithelium is be’nniiiii 
to replace the columnar epithelium There is rarefaction 
of thedenserti sues Deepglaodularelementsareappareiit 

but little distention to a jet evident 


Reel attaches importance to the exposure name “erosion can tvcII be given in that 
of cervical membranes to acid media such as there is definite tissue loss, the erosion area 
occurs in eversion of the cervical lips— m the l>mg at a deeper level than the epithelium of 
production of erosion theportio The actual glandular and colum 

Reel agrees with Eden and LocL>er in narcellprohferation m these cases is relative 
preferring the term ‘ proliferative adenoma !y small and the penetration of the irntant 
of the cervix” to erosion on account of the relatively great as compared with prolifwa 
gross appearance suggesting tissue gam rather tive erosions 

than loss He discusses purelj the relation Fm<ile> again lajs great stress upon the 
between erosion and cancer and like other treatment of the “precancerous states 
obseners assumes that all erosions are in name/> erosions and eversions of the cervn 
elTcct precancerous states and that treatment and endocerviatis as the best means to com 
— whether medical or surgical — should be bat the onset of cancer He remarks that 


imraediatelj earned out on diagnosis Fanli there seems to be no concensus of opinion as 
ties should be such as to render this practi to what constitutes precancerous lesions of 
cable as early as possible Keel like other the cervix and he quotes the opposed vnews 
authors dealing with cervical erosion — even of such pathologists as Schottlaender and 

when its association wath cancer forms part Rick m their interpretation of the various ceU 

of the problem — accepts or agrees with the changes observed by them Again Frank 
patholog) of erosion as expressed b) others — asserts that these ‘ radical pathologists dfc 
as a tj^pe of proliferative adenoma, papillary, sifj as beginning cancer conditions whicb 
adenomatous or follicular according to local lacking as we do absolute histological entena 
histological conditions — a redundant area of of earlj mahgnanc>, ma> as well prove to be 
proliferated cervical lining— lying on the harmless epithelial proliferation ’ 
surface of a corresponding area of the portio However, Findle> does sa> ‘ while recog 
which has been stopped of its superfiaal nizing the occurrence of epidermization as 
epitbehum by chronic inflammation a benign lesion I would regard extensive 

^This is of course a well recognized coadi changes of this sort as the precursor of cancer 
tion but one which I think does not fday In all cases where great irregulant) m cell 
such an important part in the production of form and size, atj-pical mitosis and h>’P«^ 
as what I call, a “true ulcerative” chromatism are found the diagnosis of 
t'^pe of erosion, a condition to which the mahgnancy is estabhshed ” 


5*9 


BAlLrY THE BASIC CAUSE AND : 

I think that Moench discusses the question 
of cervical erosion with great luadity In 
definitely differentiating between, the pathol 
og> of the \anous cervical conditions whidi 
ate at present knoun as “erosions,” he draws 
clear distinctions between them 
His chief conclusions are as follows 

1 The so called congenital erosion due to 
an anomaly of growth should be called con- 
genital pseudo erosion 

2 The term “endocervicitis” should be 
replaced by the term “cervicitis” as corre 
spending more nearly to the morpholog> 
present 

3 The infiammator> erosion of the cervix 
has a stage of actual true erosion and three 
stages of healing in which it is covered, fir&t, 
bj no epithelium at all, then by columnar 
epithelium, and m the last two stages b> 
squamous cell epithelium 

4 An ectropion may be due to marked, 
especially acute, inflammation, or may be 
due to laceration and eversion of the cervical 
hps 

Moench thus differentiates definitely be 
tween inflammatory erosion and the other 
conditions such as ectropion, eversion, and 
congenital erosion, which arc loosely called 
erosions 

From a stud) of mj cases, I am completel) 
in accord with Moench m these distinctions 
and also m his description of the patholog) 
of inflammatory erosion T his condition 
however, as Sloench describes it, fulfills my 
conception of proliferative mflammatorj ero 
sion according to mj classification 
In his description of mflammatorj erosion 
Moench considers that the “rather unstable 
balance between the columnar and squamous 
cell epithelium ’ m the region of the external 
os due to the epithelial changes which occur 
embiyologically at this point has a marked 
influence upon the {rcquenc) of mflammatoiy 
cervical erosion I agree with him as to the 
demation of the primary covering of colutn 
nar cell epithelium over the eroded area in 
that it originates b) direct e\tcnsion.*^ni 
the cervical canal epithelium or from some 
of the superficial!) lying cervical glands 
“which easil) can, and do. reach the surface 
of the porlio” — and not, as Huge and \eit 
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believed, as an extension from the basal cell 
la>er of the squamous cell epithelium In 
speaking of the last stage of healing m which 
the squamous epithelium completely covers 
the erstwhile eroded area, Moench quotes 
Ale>er in saying “In this waj squamous 
epithelial downgrowths occur which to the 
mexpenenced, may give the impression of 
malignancy” This is in entire agreement 
\vith my own observations and substantiates 
my belief that it is from the actual t) pc of 
cell which is concerned m atypical distribu- 
tions of epithelium that the diagnosis of 
malignant activity is to be made As 1 shall 
jjoint out later, the process of healing by 
epithelium m the presence of continued irn 
tation cannot show other than atypical 
formations 

With regard to the recurrence of cancer in 
the cervix, the difficulty is recognized of 
definitely being able to state the actual site 
oi commencement m the great majonty of 
cases 

For instance, the endotctvical type, which 
predominates, may have its ongin either in 
the basal layers of the squamous epithelium 
covenng the portio or in the columnar 
epithelium of the cervical canal, and it is 
nearl) alwajs impossible to observe from 
which of these elements any given cancer 
has sprung 

Wilson (8) sajs “That Cancer takes its 
origin in intimate relations m space with pre 
existing epithelium is certain, but that its 
inception is due to a ‘metaphasia of the nor 
mal epithelium’ has not been proved” He 
also asserts that there is present a distinct 
line of demarcation between the normal sur 
face epithelium covenng the cervix and any 
squamous epithelioma in connection with it 
There is no histological proof, he says, of a 
gradual transition between the one and the 
other He, however, admits the occurrence 
of epithelial downgrow ths m the vicinity of 
the indignant tumor, but regards this as due 
to itntalion ^^llson even remarks “It, 
therefore, appears better to drop the term 
squamous epithelioma, which implies de 
velopment from the epithelium covenng a 
definite part of the cervix, and to speak of 
solid alveolar caranoma of the cervix ” 
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Bonnc> has stated that the external os is 
implicated m everj ease of cer\acal cancer, 
but Wilson sajs that onlj 50 per cent of his 
earl> cases began at the external os 

In rc\^e^\lng cancer statistics, B P 
\\atson points out that in 1922 and 1923, 
cancer of the uterus accounted for 165 per 
cent of all deaths in females from cancer in 
England The percentage of deaths from 
cancer of the breast slightlj exceed:, this 
figure Hesajs “In attempting to diminish 
the inadence ^^e must not be discouraged by 
the fact that we do not yet InoH the ultimate 
cause of cancer There are many diseases 
such as malaria, sleeping sickness, and yellow 
fe^er, the inadence of which was diminished 
before their ultimate cause was known, simply 
by controlling one factor which appeared to 
play a part m their causation ihe nature 
of all the agencies which ha\e to work to 
gether before cancer can de\ elop m the uterus 
we do not know, but one condition — namely 
irritation — is so constant in cancer of the 
cervix that it must be recognized as one of the 
etiological factors 

‘TranU's statistics show that 97 per cent 
of all cancers of the cerxix occur m women 
who have borne children The number of 
pregnancies and labors plays a secondary 
role The fact that a woman has had one 
child predisposes her to cancer of the cervix 
that predisposition is almost certainly due to 
injury of the cervix If that injury is fol 
lowed by chronic infection and catarrh as is 
so frequently the case after deep lacerations, 
the predisposition is increased We know 
that cervical catarrh occurs in nulliparous 
women as the result of infection and even in 
virgins in whom infection can be excluded, 
and these may be the nulhpan who develop 


cancer 

^\’’atson, therefore, stresses the importance 
of the surgical treatment of cervical lacera 
tion and inflamm atory states of the cervix in 
the firm behef that the inadence of cancer 
would be diminished thereby 

Statistics all over the world agree upon 
this point of multipanty as a predispo^g 
cause to cancer Leipmann reports tlmt 
cervical caremoma m nuUiparx was found by 
Kroemer to occur m only i 77 per cent of 


cases, by Koblauch in 4 6 per cent, and b\ 
fheilhaber and Edelberger in 2 9 per cent 
Cullen also collected 50 cases of squamous 
cell carcinoma of the cervix and found tiat 
49 of these had borne children and that 
half the patients were mothers of 5 or more 
children Cullen also states that Howard \ 
Kelly has seen only 3 nullipara: who had 
caranoma of the cervix, and in i of the e an 
instrumental dilatation had been prenoualj 
performed Cullen, therefore, believes that 
trauma by instrumental dilatation of the 
cenit Is a possible (actor m the development 
of carcinoma of the cervix 
In this connection Lilian K P Famr 
investigated the penod of time after the lavt 
pregnancy at which cancer of the cervu 
developed, and m her senes found this to 
occur in less than 5 years in ii i per cent, 
between 5 and lo years m 9 2 per cent, w 
tween 10 and 20 years in 41 7 per cent, be 
tween 20 and ,,0 y ears in 24 4 per cent, and 
she concludes that repeated injury in sue 
cessive pregnancies is a point of signiManee 
as a predisposing factor In fact Dr Farrar 
considers that cemcal lacerations are them 
selves directly responsible for the onset 01 
cancer and in common with other authors 
advocates the routine repair of the cervix 
either by primary or secondary operation 
With regard to these views, I consider that 
one cannot legitimately dogmatize upon we 
fact of cervical laceration being the precis 
posing causes of cancer without first demon 
stratmg that cancer onginates m or new, 
the laceration, and this of course is not t e 
case Although the vast majority of cancer 
cases in a senes show cervical laceration 
following childbirth I consider that t 5 
particular injury is of such common occur 
rence, m fact almost of necessity occurs m 
greater or lesser degree in assoaation 
parturition that failing this pathologic 
proof of cancer incidence the significance 
the constant presence of old lacerations 1 
cervical cancer might conceivably be mu 
less than some authors aver A laceration b 
an apparent injury and as such perhaps 
blamed m excess of its deserts 

The speafic nature of cancer growth n 
exerased the minds of many authors m t 
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past E\\ing in Amenca, Schottlacnder m 
Germany, and Blair Bell in this countrj are 
well known authorities 

Blair Bell looks at the central jiroblem of 
cancer from as wide a standpoint as possible 
and regards it as comprising “a complete 
understanding and control of that dl^ergence 
from the normal, both from pre\enti\e and 
curative points of view" and not “as a quest 
after the so called cause or causes of cancer ” 
He seeks after the “specific process" rather 
than the specific cause and regards malignant 
neoplasia as a speafic process in itself, but 
not necessarily due to a speufic factor 
Blau Bell is skeptical in regard to the idea 
that a single speafic causal agent or a com- 
bination of two speafic causal agents or fac- 
tors IS inevitably responsible for malignant 
neoplasia, as suggested b> the work of Gye 
on account of the fact that the majority of 
investigators agree that such factors are 
numerous and together estabbsh the condi 
tions neccssarj for the development of can 
ccr In his work, therefore, he has concen 
trated upon a consideration of the nature of 
cancer as a specific process rather than an 
investigation into the character of the ctcit 
mg stimuli 

In studying the theories of Blair Bel! and 
Gye in respect of cancer growth, however, I 
have often thought that, whereas Gye strives 
to eluadate the mystery of a causal agent at 
the one end of the scale, and Blair Bell ex 
tracts the very essence of the growth process 
at the other, the intermediate fact of a povsi 
bk s/>cci/ic tHjhicHce aficclcd maybe by the 
former thus resulting m the production of 
the latter has been overlooked 
Blair Bell says that malignant neoplasia 
arise from cells of impaired function, ‘ un 
healthy cells,’ and that whatever causal 
factor whether metabolic or extrinsic, can 
permanently impair a cell, without lulling 
It, may be regarded as a predisposing cause 
or ' evating factor" of malignant develop- 
ment 

lie morco\er asserts that phospbalides 
and other lipms are present in larger quanti 
ties m malignant growths than in normal 
somatic tissues Gy c and Cramer (4) shoved 
in rat tumors that the phosphatide content 
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\aned as the rapidity of the growth, and 
shows by experiment that the cells of malig- 
nant neoplasia possess a higher water con 
tent, a higher phosphatide value, and a 
higher phosphatide cholesterol ratio than 
either normal tissue cells or innocent tumor 
cells, and approximate in these respects to 
the cells of the chorionic epithelia which are 
themselves “normal malignant” cells or cells 
of restrained malignancy Permeability of 
the cdl membrane is favorable to rapid 
growth and is an essential to malignancy 
This property is associated with a high 
phosphatide diolesterol ratio and a high 
water content vs evidence of it 
In this research, Blair Bell has aimed at 
discovenng the essential difference m type 
between the normal and malignant cell and 
has made use of the cells of the chorionic 
epithelium, normally present during develop- 
ment of the fetus, but normally possessing 
functions without parallel m other cells of 
the human body and demanding characteris 
tics definitely associated with malignancy m 
adult tissues, as we understand it, and more- 
over assuming a supermalignant activity on 
the loss of that control, an understanding of 
which would mean so much in the elucidation 
of the cancer problem 

Blair Bell further found that the metal 
lead had an affinity for the phosphatides and 
diolesterol contained in cell protoplasm and 
Chat Its action upon the normal chorion 
epithelium was a specific one, a coagulation 
necrosis being brought about within the cells 
His lead trealmenl for cancer, therefore, is 
based upon these experiments, the direct aim 
being to cause an arrest and destruction of 
the growth by mduang necrosis of its cells 
or combining the lead with their phosphatide 
contents 

Blair Bell thus defines malignant neo 
plasia as “a speafic growth process in that 
it is a reversion on the part of the starving 
cell to the nutriment seeking proclivities of 
its ancestral type, the chonomc epithelium " 

Recently \\ Schiller has discussed the 
diagnosis of very early caranoma of the 
cervix He is satisfied that just as in tie 
later stages a supcrfiaal extension may pre 
cede deep penetration of the neoplasm at 
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right angles to the epithelial covering, so in 
the \erv earliest stages the neoplastic change, 
which (he asserts) invariably commences 
near the external os proceeds ccntnfugall^ 
along the surface of the cervir 

In a series of 135 cases m which the uterus 
was removed for other reasons, Schiller found 
that earlj evidence of carcinoma occurred 
m4 

Schiller defines the pathological cjtologj 
as “anaplasic atypia and polymorphism” of 
the epithelial cells He sajs that m the very 
earliest stages the epithelium is as definitelj 
marked off from the underljing connective 
tissue as in normal conditions, but both in 
the basal and superjacent lajers neighboring 
epithelial cells and their nuclei are of differing 
size and shape, wath variable staining prop- 
erties The nudei are relatively more numer 
ous than in the health> epithelium, from 
which the early caranomatous area is marked 
off bj a sharp and unusually oblique line of 
demarcation 

Neither absence of mito'cs nor absence of 
penetration of the epithelium deep into the 
connective tissue excludes the diagnosis of 
carcinoma Inflammatory infiltration be 
neath the caranomatous zone is usually 
noted 

Thus certain of Schillers findings are m 
agreement with my own lor instance, I am 
sure that the beginning of caranoma occurs 
in the region of the external os The cell 
changes in early carcinoma are similar to 
those observed in my senes As to the 
“oblique line of demarcation ' between the 
caranomatous and unaffected areas, I am 
not wholly m agreement as to this being of a 
purely pathological nature 

More recently still, at the International 
Cancer Conference certain distinguished 
speakers discussed the latest theones as to 
the etiology of cancer 


James Ewing favored the irritation tkeot) 
He said “It seemed clear that cancer arew 
only on tissue which had become altered by 
chronic irritation ” He declared that there 
was no one exating cause of cancer, noro-e 
great secret in the cancer cells 
Archibald Leitch discussed certain speaBc 
imtants which appeared to be able to pro- 
duce cancer under certain conditions and m 
certain hosts 

J B Murphv dealt a severe blow to the 
varus theory of cancer He asserted that 
fractional preapitation of the proteins from 
extracts of the Rous chicken sarcoma re^b 
in the production of a purified fraction whim 
IS capable of reproduang tumors m lowb 
This activ e fraction had also been isolaW 
from tissue of normal fow Is free from conU 
with tumor beanng animals a fact wluc 
negatives the speafic vnrus theory 
therefore considered that one had to deal mw 
endogenous chemical substances rather 
with extrinsic living viruses , 

J McIntosh on the other band con“d®J^ 
that the vims theory bad been regarded 

*A Borrel also supported the viWs thwq 
Many other speakers of «nternatK)na! 
repute contributed to the discussion 
however, terminated m a stalemate be 
the biological and parasitic. 
tion which has so long prevailed 
mental cancer production has not yet ' 
the stage ot conststeec. The 
"agent ’ has not yet been eluodaM 
duction of cancer by the m 

the specific agent presumed to be pre 
certain extracts, or by the indirect m 
irritation by chemical imtants, has n ) 
resulted in any one fact being ° .a! 

Ti.« ttriViPrcntt; ni both the cicat 


The adherents ol both the great , 

theones therefore are sUll able to 

firmly by their separate and distincuve 
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I THE rATHOLOG\ OF CERWCinS— EROSION OF THE CERVIX 


Much has been wntten concerning the 
pathology of cemcal erosion, much, that is, 
bj American and Continental authors In 
this countrj, however, gynecologists and 
pathologists have tended to evade this sub 
3ect 1 can find little evidence m British 
journals of a systematic inquiry having been 
earned out in respect of it BP Watson’s 
account, as published in Eden and Lockycr, 
(S) is a standard descnption 
My senes of 850 specimens of the cervix 
ufen removed for all causes, including that of 
cancer, contains 822 instances of cervical 
erosion in its various phases and a study of 
these has led me to adopt definite views as to 
the pathology of these phases In the mam I 
am m agreement wath certain American 
observers but I feel that a wide enough view 
has not been taken m respect of certain fac- 
tors m the life history of this condition 

CONGEMTVL EROSIOV 

The reddened patch observed to envelope 
the external os m the nulliparous and pre 
sumably non infected cervix has been long 
accepted as being due to an anomalous grow th 
of the mucous membrane lining the cervical 
canal whereby it fails to recede during infancy 
from its encroachment on to the portio 
I have not verified or disproved this vxcw 
myself but I can assert that cases of this type 
in mv senes show definite evidence of an 
associated inflammatory reaction which pre 
sumably then would be of a secondary nature 
\\'hciher this reaction is due to the effects of 
bacterial infection or chemical irntation one 
cannot say In any case this fact has no 
important beanng upon our view of the 
pathology of erosion — the basic factor con- 
cerned being in all cases, a typical acute, 
subacute or chronic inflammatory infiltration 
in contact with the affected area I therefore 
prefer to use the word tmlJlion in place of 
tnfeclion throughout as a term which cm 
braces the cficcts of either bacterial or 
chemical contact 

Moreover the type known as congemtal 
erosion i» by comparison relatively rare and 
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work, of much less importance as a precursor 
of cancer than the great group of inflamma- 
tory erosions with which I am about to deal 
Histologically there is no reason to dis- 
tinguish between this type and the prolifcra 
live erosion which is brought about as the 
result of irritation The inflammatory reac- 
tion IS there or has been there \\ hether it is 
the cause of the lesion, or secondary to it, 
depends upon one s acceptance of the etio 
logical theory 

Plate 1 A The gross appearance of the 
nulliparous erosions This is taken from a 
case in which there were 2 or 3 small utenne 
fibroids present m the uterus Panhystercc- 
tomy was performed m a nullipara Such 
speamens are, of course, difficult to obtain, 
as removal of the cervax is not a recognized 
form of treatment for erosion in the nullipara, 
and panhysterectomy is also as a rule in- 
frequently performed in these patients 
Figure I shows the histological appearance 
m this case and demonstrates the evidence of 
an old inflammatory reaction m association 

lKrLAiliIA'tOR\ EROSlO't 
The so called erosion proper or mflam 
matory erosion of Moench has long been a 
recognized pathological and clinical entity 
Amencan rather than Bntish observers have 
studied this most important subject of 
gynecological pathology A study of my 
cases which exhibit instances of this condi 
tion has led me to agree to a large extent with 
these observers I have studied the subject 
of cervical erosion as a preliminary to, and 
as part and parcel of. my inquiry into its 
relationship to cancer of this situation and I 
propose to deal bnefly with its various phases 
as I believe they occur 

STACEr TirepRIMVRV EFFECTS or IRRITVTION 
(\ TEMPORARV niVSE OP TRUE EROSION) 
The irntant dunng the first stage is acute 
or subacute and is evadenced bv the presence 
of 3 localized reddened patch of affected sur 
face tissue near the external os 
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Microscopicallj it is observed that the fected area is trulj eroded But this stage is 
squamous epithelium of the portio has had a relatu ely temporary one as compared mth 
no time to react to the inflammatory imtant the long standing stages of chromat) which 
There are no hypertrophic downgrorsths of follow, and which themselves are kBown, 
it or other associated proliferations of its erroneously m my opimon, as vanations la 
celU which occur as its specific reaction to the type of cervical erosion On the other hand, 
more chronic irntations Instead the epithe this early and temporary stage which b 
hum IS stnpped off bodily at the level of Its pathologically a true erosion is generally 
low ermost lay er of cells and lifted up by the termed acute cerviatis which of course b a 
inv asion of masses of large and small blcxid correct nomenclature 


cells and others composing the exudate 
exated by the inflammatory reaction The 
glandular elements situated in the region of 
the external os have also no time as yet to 
proliferate so that the affected area of the 
portio is characterized by a comparatively 
thin layer of inflammatory malena! — ^which 
has itself not yet had tune to penetrate the 
muscular tissues of the cervux to any appre 
aable extent— bounded by a stnp of partially 
desquamated but otherwise normal squamous 
epithelial covenng, which is continuous at its 
further end with as yet unaffected epithelium 
on the one side and the glandular elements 
near the internal os on the other 
I found that cases m the early stage were 
the most difficult from which to obtain a 
speamen on account of the fact that the 
condition had progressed to chronicity as a 
rule before the patient came to operation, 
that is for removal of the cervix Patients 
exhibiting early cervical irntation, per se, are 
of course treated by other means, so that I 
possess m my senes only 8 cases which show 
this early stage at all well histologically 
figure 2 shows the histological aj^arance 
presented m the early stage 

Figure 3 shows a slightly farther advanced 
degree of the same stage Here the imtant 
goes somewhat deeper and there is a com- 
mencing activity on the part of the cervical 
glands to react by proliferation As yet, 
however, the surface imtation predominates 
and there is no attempt to recover the 
affected area by new epithelium 

I consider that durmg this first stage only, 
one might justly term the condition erosion 
There is acWnl loss of surface epithehum 

now with no replacement There is a replay 

ment of the fiim surface muscle tosuis bj 
semiliqrad mflammator} matenal The af 


STAGE 2 EPITHELIAL REVCTIOV TO KFIUI 
UATORl nUUTATIOV, PROLITER-VTIOV VXD 
REPAIR 


The second stage marts the limit of the 
inflammatory ascendancy— the moment at 
which Its advance is checked by the epi 
thelia! defending elements 

The evidences of the inflammatory reac 
tion are definitely lessened The sunate 
exudate is less, although it still contaub 
number of leucocytes, and it is intimate ) 
assoaated with the new surface epitheim 
(Xivenng which is identical with, and 
from, the columnar epithehum umng m 
cervical canal and cervical glands 
affected cervix now presents the ^ 

pearance assoaated with this conffition 
roughly circular area around the , 

IS reddened and slightly raised above the 
level of the portio This area is soft ajj 
“velvety” to the touch and may 
examination It is caused by ^ 
dancy of abnormally situated co 
epithehal elements in assoaation -mm w 
products of a subsiding inflammatory 

. s the 
Microscopically it is observed 
products of inflammation are much 
and are now mtermingled with a new s 
covering composed of a smgle layer o 
columnar epithelial cells from whidi g ^ r j 
downgrowths into the subjacent r 
areas bar e taken place The epithetem bn 
mg the cervneal canal has responded 
inflammatory imtant and has prou e 
in an effort to repair at the same 
erasing its speafic function in the ^ 
facture of new glandular 
downgrowths vary m depth, and bet 
them the sparse connective tissues o 
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mflamed cemcal surface persist in ^arylng 
amount This gives the appearance of small, 
papillary projections with central connective 
tissue cores and has resulted in the term 
“papillary erosion” being applied to this 
state At this stage then the new surface 
elements do not penetrate the underlying 
musde to an> extent — the depth of the 
erosion along most of its extent being only 
that of a single short glandular downgrowth 
In the region near the external os, however, 
where the normally situated cervical glands 
are placed, the depth increases somewhat 
ownng to a localized proliferation of the actual 
glands themselves, whereby they spread 
outward and upward to the surface at Us 
nearest point As yet, however, even the 
more deeply situated of these glands have 
not bad time to enlarge by distention and 
the epithelium lining all these new down 
growths remains of the high columnar type 
Ihe general appearance of tlus stage is one 
of great epithelial activity m the presence 
of a continued but less virulent irritation 
(Fig 4) 

A battle is now waged between the invad- 
ing inflammatory elements and the defensive 
epithelial tissues, until a stage is reached at 
which the glandular downgrowths have 
reiched their furthest penetrative limit and 
the inflammatory reaction has considerably 
lessened m activity Absorption of some of 
the older exudative material is beginning to 
take place with consequent rarefaction of the 
has,\c surface tissues Here and there smill 
thin strips of a flattened epithelium can be 
discovered on tiie very surface of the affected 
area Ihere is however, no glandular dis 
tention among the new elements all of which 
communicate {iccly with the surface The 
pre existing cervacal glands in the region of 
the external os have reacted to the irritant 
to their utmost extent and have proliferated 
as hr ns possible to merge gradually into the 
new glandular formations Tlus is the turn 
ing point between destruction and repair, 
and IS characterized by the obvious lack of 
nccessitv for further epithelial activitv, the 
irritant being now inefTiacnt to cRcct this 
phenomenon I jgurc 5 shows an example of 
this end phase of Stage 2 


STAGE 3 REPLACEME^T OF COLUMNAR B\ 

SQUAMOUS EPITHELIUM ON THE SURFACE 

OF THE AFFECTED AREA COMMENCEMENT 

OF FINAL REPVIR 

This Stage is one of immense interest 
histologically in that it exhibits a range of 
variations in accordance with the conditions 
under which it takes place The recovenng 
of the affected surface by squamous epithelial 
cells— cells which are much less resistant to 
maceration than columnar epithelial cells — 
can take place to perfection only in the com 
plcte absence of irntatvon Many of the 
variations shown in the development of this 
stage are due to the different degrees of 
irritation still present at the time of healing 
OthcR are due to recurrence of the imtation 
in greater or lesser degree, as the result of 
re irntalion, after healing has partially taken 
place and others are agim the outcome of 
regenerative growth m non resistant areas 
A cursory glance at certain of these variations, 
espeaally if one is not accustomed to the 
study of gynecological pathology, will un- 
doubtedly result m an erroneous impression 
being conveyed as to tbe innocence or other- 
wise of the epithelial growth as here depicted 
The general histological picture presented by 
this stage is one of gradual encroachment on 
the part of a highly sensitive epithelium in its 
purpose of covering an area sUU smarting 
from the recent attack by a severe irritant, 
which has been checked by proliferation of 
columnar epithelium 

T his epithelial encroachment is made as the 
result of new cells growing from the basal 
layer of the nearest unaffected squamous 
covering upward toward the adjacent colum 
nar epithelial surface and lifting this simple 
layex up m lever fashion, thereby gradually 
replaang it The new squamous covering at 
this stage is only two or three cells m thick 
ness, but proliferation is seen to take place 
as the advance proceeds until the actual 
growing edge may assume almost a normal 
thickness of say 20 cells In parts also the 
columnar epithelium becomes overrun and 
the new squamous cells encroach partially or 
wholly into the glandular dow ngrowlhs 
It IS a noticeably constant feature of this 
stage that the tissues immediately beneath 
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the columnar epithelial elements are greatly 
rarefied This is due to the absorption of the 
products of inflammation ^hich ha\e occu- 
pied this area up to this time Here and 
there, houe\cr, one ma> discern isolated 
subepithelial situations i\hich are still under 
the influence of the mflammalor> irntant 
These are not covered b> new squamous 
cells The growing edge proliferates actively 
from its basal layers on approaching such a 
situation and ends as a bulbous mass exhibit- 
ing cellular downgrow ths of varying extent 
according to the degree of irritation expe 
nenced The gradual, cautious, and timid 
advance of these cells is well exemplified in 
the earl) stages of their repair work Only 
where the ground is safe will they venture 
Their proliferation by cell division, with the 
formation of a more pounded, almost hex 
agonal ty pe of cell possessing a deeper stain 
ing nucleus and cy toplasm — altogether a Jess 
stable type of cell— in situations that have 
relatively little effect upon the columnar 
epithelial elements, is remarkable (Fig 6 ) 

To recapitulate then the salient histological 
features of this stage are (t) the irregular, 
relativ el> thin strips of new squamous 
epithelium on the affected surface encroach 
ing on to the area covered by columnar 
epithelium, (2) the rarefaction of the denser 
subepithelial tissues, (5) the almost total 
disappearance of inflammatory reaction, and 
(4) the relatively deep penetration of the 
glandular downgrowths which, however, show 
little or no dilatation as yet 
Figure 7 also shows this stage The glands 
here have penetrated deeply a fac* from 
w hich one may gauge the age of the condition 
The superficial areas are rarefied, but al 
though new squamous epithelium has ap 
peared on the surface there is no dilatation of 
the lumina of the glands It will be noticed 
that here there is practically no evidence of 
irritation The new squamous epithelium 
has been able to effect its work of resurfaang 
the portio without interference There have 
not even been any temporary difficulties to 
overcome m this respect, as is evinced by the 
absence of cellular downgrowths from the 
deeper layers of this new covering 

Now with regard to Stage 3, one often 


observes that this initial attempt to heal la 
thwarted as the result of surface infectioa 
being locally too irntant to admit of new 
squamous cell encroachment It is obwus 
that the attempt to recover the portio by 
new squamous epithelium is begun as soon 
as the itrilabihly of the causal agent his 
dropped to a certain degree m the neighbor 
hood of unaffected squamous epithelium, 
compatible with the ascendancy of new cells 
whi^ would emanate from it As I have 
before explained, this level is of necessity 
very low as the new squamous cells are 
unable to tolerate the effects of imtation m 
any amount without proliferative actmtyr 
The growing edge of the new epithelium 
therefore, often encounters a point at which 
the surface irritation is still too active to 
tolerate its presence, with the result that 
further adv ance is prev ented and the further 
most cells of the new epithelial covenng 
proliferate into a bulbous end m response to 
the irritation expenenced on approaching the 
vicinity of this area, this notwithstanding 
the fact that new columnar epithebum 
proliferated from the old cervical lining is m 
actual contact with the inflammatory lOMi 
engaged m fighting down its destructive 
effects Here is a proof of the relative sta 
bihl) of columnar epithelium as comped 
with the squamous type of this region The 
further advance of the new squamous celU *3 
prevented until subsidence of the irntatioa 
has reached the necessary point for tolerance 


STAGE 4 TirE STAGE OF TTLTIJIVTE HEALLVG 
The fourth stage is that at which complete 
ascendancy has been gained over the surta 
tissues by the new epithelial covering ri^ 
what I have just said it will be realized t a 
this phase may not be completed '^tno 
some temporary setbacks being expenencea 
by this epithelium We therefore see man) 
cases in which ultimate success has been w 
in the process of healing at the expense 
localized prohferativ e downgrowths of 
cells Occasionally one may ev en still obsenc 
the fading effects of localized irntative 
Stacies m the association of scattered m ^ 
trative areas connected with the basal ce » 
these downgrowths 
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This phenomenon of healing in the presence denced b> a round cell infiltration m associa 
of irritation is extremel) interesting histo lion ’Mth the deepest lasers of the epithelial 

logicall> and accounts for numerous appear cells from nhich it is also plain that the 

ances resulting from cell behiMors nhich proliferation originates 
ha^e a bearing upon tlie cancer problem In this section there are irregular cellular 

It IS sufficient at this moment, ho>\e\er to dov.ngio\vthe along the whole length of the 
exeinplif> ni> meaning by referring to Figure epithelial covering, and it is ever} where 
8 which shows this aspect of Stage 4 It 'viU noticeable that the deepest and most active 
be seen that the new epithelium exhibits are in association with areas of scattered 
isolated downgrowths as the result of pro round cell infiltration, an irntation of poor 
liferation of the cells of its deeper layers— a degree but sufficient to call for the reactive 
responsive reaction to the experience of an changes rn these new cells 
irritant of low degree This stage is characterized b> the presence 

Irntahons, or low grade infections, such as of dilated gland spaces situated beneath the 
the^'C, however are as a rule not sufficient new covering, the result of mechanical 
permanent!} to stay the advance of the heal blocking of their ducts by the squamous cells 
mg cells relatively simple as this is, and in Here and there the new cells can be seen to 
many cases the only evidence that such a have grown wholly or partially down into 
temporary difficulty has occurred at all is the the lumen of glandular structures opening 
presence of one or more cellular downgrowths freely orv to the surface 
from an otherwise evenly based squamous The histological appearances presented 
covering by Stage 4 may therefore differ in a variety of 

In Figure 8 one may observe the difficulty minor ways according to the type of cellular 
experienced by the new squamous epithelium reaction present 

m performing its function, but it has ob In some cases complete healing has ob 
viously succeeded iti this, notwithstanding viously taken place with no difficulty on the 
the continued presence of some imtant part of the new epithelium The primary 
probably of an infective nature At one infection has apparently subsided evenly and 
point the squamous cells have had recourse quickly This is evinced by a uniform and 
to proliferation resulting in a marked increase relatively thin layer of squamous cells cover 
in the number of layers of cells In this mg the old erosion area, which now appears 
situation the chronic irritation is still evi as a mass of scattered glandular structures 
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the columnar epithelial elements are greaU> 
rarefied This is due to the absorption of the 
products of inflammation ivhich ha\e occu 
pied this area up to this time Here and 
there, however, one may discern isolated 
subepithelial situations which are still under 
the influence of the inflammatory irntant 
These are not covered by new squamous 
cells The growang edge proliferates actively 
from its basal layers on approaching such a 
situation and ends as a bulbous mass exhibit 
ing cellular downgrowths of varying extent 
according to the degree of irritation expe 
rienced The gradual, cautious, and timid 
advance of these cells is well exemplified in 
the early stages of their repair work Only 
where the ground is safe will they venture 
Their proliferation by cell division wnth the 
formation of a more rounded, almost hex 
agonal type of cell possessing a deeper stain- 
ing nucleus and cv toplasm— altogether a less 
stable type of cell — m situations that have 
relatively little effect upon the columnar 
epithelial elements, is remarkable (Fig 6 ) 

To recapitulate then the salient histological 
features of this stage are (i) the irregular, 
relatively thin strips of new squamous 
epithelium on the affected surface encroach 
ing on to the area covered by columnar 
epithelium, (2) the rarefaction of the denser 
subepithelial tissues, (5) the almost total 
disappearance of inflammatory reaction and 
(4) the relatively deep penetration of the 
glandular downgrowths which, however, show 
little or no dilatation as yet 
Figure 7 also shows this stage The glands 
here have penetrated deeply, a fact from 
which one may gauge the age of the condition 
The superficial areas are rarefied, but al 
though new squamous epithelium has ap 
peared on the surface there is no dilatation of 
the lumma of the glands It will be noticed 
that here there is practically no evidence of 
irritation The new squamous epithelium 
has been able to effect its work of resurfaang 
the portio without interference There have 
not even been any temporary difficulties to 
overcome in this respect as is evinced by the 
absence of ceBular dowmgrowths from the 
deeper layers of this new covenng 

Now with regard to Stage 3 one often 


observes that this initial attempt to heal b 
thwarted as the result of surface infection 
being locally too irntant to admit of new 
squamous cell encroachment It is obnous 
that the attempt to recover the portio b\ 
new squamous epithelium is begun as soon 
as the irritability of the causal agent has 
dropped to a certain degree m the neighbor 
hood of unaffected squamous epithelium 
compatible with the ascendancy of new cells 
which would emanate from it As I base 
before explained, this level is of neceasit) 
very low as the new squamous cells are 
unable to tolerate the effects of imtation in 
any amount without proliferative actnnty 
The growing edge of the new epitbebum, 
therefore, often encounters a point at which 
the surface irntation is still too active to 
tolerate its presence, with the result that 
further advance is prevented and the further 
most cells of the new epithelial covenng 
proliferate into a bulbous end in response to 
the irritation experienced on approaching the 
vicinity of this area, this notwithstanding 
the fact that new columnar epithelium 
proliferated from the old cervical lining, is in 
actual contact with the inllaniinator) zone, 
engaged m fighting down its destructive 
effects Here is a proof of the relative sta 
bility of columnar epithelium as compww 
with the squamous ty^pe of this region The 
further adv ance of the new squamous cells i> 
prevented until subsidence of the irntation 
has reached the necessary point for tolerance 


STAGE 4 TIIE STAGE OF TTLTIJLVTE HEVLIVC 
The fourth stage is that at which complete 
ascendancy has been gamed over the simac 
tissues by the new epithelial covering rw 
what I have just said it will be realised t 
this phase may not be completed wit 0 
some temporary setbacks being expenen 
by this epithelium We, therefore, see iM 
cases m which ultimate success has been 
in the process of healing at 
localized proliferative dowmgrowths oi l 
cells Occasionally one may ev en still ob 
the fading effects of localized ci 

Stacies in the association of scattered 1 
trative areas connected wnth the basal ce 5 
these downgrowths 
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erosion and distinct pathologically though and is composed ol a mass oi panulation 
hnVed chnicaUv with the erosions huherto ussue exhibiting varying degrees of oegamaa 
discussed tion The actual surface elements are rela 

Ulceration ot the cervix ma> not com lively dense and penetrate to approximately 
pletely involve the region of the external os the depth of normal epithelium A highly 
Indeed in some instances this area is not h®niorrhagic aone lies immediately beneath 
affected at all, the ulcer m these cases remain- the surface granulation and belon this the 
mg discrete and located to the surface cpi tissues are infiltrated to varying depths b\ 
thelium of the portio masses of lymphocytes, leucocytes, and mac- 

Plate I D shorvs this type of ulceration erated epithelial cells, according to the degree 
It is rare however to find the external os of activity of the irritant present The causa 
completely free from involvement, but readily live agent is obviously of such a virulence as 
understandable that tbs virulent form of absolutely to negative any attempt at healing 
irritation may be occasionally detected in on the part of the adjacent epithelium Even 
tbs phase befott extension from a primary the glandular elements of the cervical canal 
focus on the portio has taken place sufliciently are unable to encroach mthm this area 
to envelope it Epithelial tissue is unable to exist in associa 

My senes shows instances of this ulcerative tion with this virulent and deeply destructive 
erosion and I have remarked it as a relatively irntant 

common condition m association with the In the early stages of proliferative erosion 
damaged and hypertrophied cervix usually we saw the rapid and wholesale destruction 
removed during the operation for utenne of the surface epithelium, followed by healing 
prolapse as the patient’s resistance successfully com 

The salient features of the gross aspect of baled the attack Here it is apparent that 
this condition, which definitely differentiate the process is a more continued one the 
It from proliferative erosions, ate (i) the untalion continuing to chromcity, with 
depressed nature of the affected area, (2) the failure of the healing process The areas 
overhanging epithelial edges in immediate adjacent to the normal epithelium contain 
contact, and (3) the smooth granular surface masses of half destroyed and macerated 
coated with chronic exudative matenal squamous cells However, m active ulcera 

Histologically this state presents a very tion there is no subsidence on the part of 
charactenstic appearance The surface of the the imtant, no rarefaction of the subjacent 
affected area is entirely denuded of epithehum tissues due to absorption of inflammatory 
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^ arming m degrees of dilatation and situated 
at \ar>ing depths belo^ the surface amongst 
rarefied tissues 

Figure 9 shorvs this appearance v\ell This 
IS the state commonl> knor\-n as a healed 
erosion Here the process has been relati\ely 
simple The irritant responsible for the pn 
mar> erosion has subsided and onl> minute 
traces remain The new squamous cells have 
been able to perform their function without 
molestation There are no proliferative down 
growths either into the subjacent tissues or 
into the surface glands, the ducts of which, 
however, have nevertheless been clBaentl> 
occluded b) means of the thin overgrowths 
of cells 

In describing the histological characters of 
cervical erosion as they have appeared to me 
in studying mj series of cases, I have pro 
pounded little that is at variance in any wa> 
with the accepted views of this condition 
The authors indicated in my historical note 
record appearances verj similar to those 
that I hav e described 

I have, however, studied this question, not 
as a finite state m itself, but as an important 
preltminar> aspect of the development of 
cancer m this situation As I hav e said else 
where I believe the cervix uten to be the 
omn of the bodj m whia the stud, of cancer 
eronth can best be im estigated and as a 
means to this end I hate preferred to carry 
out a sjstematic inquir, into the pathology 
Ta condiuon crhich all must recognme as a 
precursor of that state 


In the process of this investigation I have, 
of necessit> acquired certain vnews upon the 
condition of cervncal erosion which I will 
summarize m due course Of these views 
however, I must now indicate one in order to 
complete this description It is to the effect 
that I behev e a condition of ulceralt t tmion 
or true eroston to be pathologically ^ 
the erosion already described and therefore 
to be a condition which should be classioed 
together with its allied state 
This condition is entirely distinct patho- 
logically from that just described It never 
theless constitutes an erosion a true emsion, 
of the cervit and is commonly met wntn 
dmically The type of cervix seen to be 
chiefly affected is the hypertrophied lacer 
ated, and acatncial one of the multipara 
Such a cervix is often observed to be the sea 
of a chronic ulcerative condition whereby tbe 
affected area becomes definitely depresse 
below the level of the surrounding epithelium 
of the portio This ulceration may or may 
not involve the area of the external os bb 
most frequently does 

The gross appearance reveals an irregu 
larly outlined depressed, and granular area 
smooth and discolored to a reddish yellow by 
the surface exudates partly or wholly m 
volving the portio in the region of the ex 
ternal os which itself is usually heavnl' 
distorted by lacerations and scars 

Plate r, C, indicates the gross appearances 
of this erosion which appears even to the 
naked eye, as a destructive lesion, a 
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Figure 13 shows an old dormant ulcer 
allowing Itself to be healed b> a single lajer 
of columnar cells which ha\e appeared on its 
surface These have undoubtedly emanated 
from cervical epithelium which has pro 
liferated to the vicmitv 

Bj this time, however, there is definite 
loss of tissue so that a completelv healed 
ulcer is essentiallj a depressed scar 

Ulcerative erobion differs only from the 
proliferative type in that the primary destruc 
live agent is of greater virulence that is 
relative to the patient’s powers of resistance 
W hereas in the one case the inv ader is rapidly 
expelled and healing is effected without 
appreciable loss of tissue, m the other the 
process is delay ed at the price of tissue loss 
epithelium in the vicinity reacting to imia 
tion while being inadequate to cope with the 
prolonged attack The lesion produced, 
ulcerative or proliferative erosion, vanes 
directly as the relative strength of the irnlant 
or inversely as the degree of resistance of the 
patient to it In this way only can a locahaed 
irritation attain to chroniaty The lesions 
arc therefore essentially the same from on 
etiological standpoint and should be classified 
on the same pathological basis 

SUSIUARV 

In this part of my work I have attempted 
to describe in some detail the pathology of 
so called erosion of the cervix As I have 
said elsewhere my object in doing this has 
been to elucidate a subject in all its phases, 
which. Is recognized to be a delinite stepping 
stone m the production of cancer I consider 
that It is only by tracing the life history of 
erosion step by step that one may acquire 
the necessary knowledge of associated cellular 
changes that is essential m the study of its 
all important sequel To this end therefore 
I have extracted the necessary details from 
my series of specimens which have gone 
to the formation of I fear, a somewhat pro 
longed and labored dissertation 
In summarizing this part of my subject I 
am unable to resist joining with many 
previous authors in an attack upon the old 
nomenclature The term ‘ erosion ’ is an 
entirely erroneous one in this connection from 
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the pathological standpoint This term was 
pnmanly applied as a facile description of 
the gross appearance of certain aspects of 
the condition only , purely a clinical nickname 
instituted in the days when the science of 
morbid anatomy, as applied to gynecology 
was by no means as advanced as it is today 
and in any case, as a clinical term contrary 
to the laws of medical terminology todiy, 
founded as it is upon a pathological basis 
The pathology of this condition determines 
Its etiology from an infective or irritative 
source and of these two 1 hav e no doubt that 
the former is a correct assumption In either 
case however, a typical inflammatory reac 
tion of some degree is always m association 
and therefore the term ceniatts is the only 
applicable one 

Now we know that infection limited to the 
cervical glands results m an appearance 
differing from that under discussion, hence 
necessitating a distinct nomenclature Also 
Moench de^itely states the congenital ongm 
of certain erosions seen in the virgin and 
assigns to them the term congcmtal pseudo 
trostort In this connection I would say that 
cases of this type in which one could definitely 
dissociate the element of infection histo 
logically must be very rare In my series I 
have only 3 specimens of the virgin cervix m 
which there can be no question of infection 
A definite erosion is not present m any How 
ever, I do not dispute the view held by 
Aloench My own is that this class is a very 
minor one 

I would therefore, assert that the correct 
nomenclature m the group of cases hitherto 
known as proliferative erosion is pen on itlar 
cerKtetUs, that the ulcerative erosion which I 
have descnbecl should be termed tikeratnc 
ccnuilts, and that infection, limited to the 
cervical glands is properly termed glandular 
cer tctlis 

Broadly speaking, this lesion (erosion) is 
produced by the effect of the inflammatory 
reaction, locally applied in the region of the 
external cervical os, for varying lengths of 
time, and the reaction of the involved tissues 
to It A temporary iitack, or one the viru 
lence of which is quickly combated by the 
patient’s resistance results m a temporary 
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Fjj /j Ccmmencin;; healing ol oM t2)ctr A tingie 
short lajerof columnar cclla on the surfaceof the ulcer 


exudates, no heahn" The onlj cellular reac 
tion di«cemible, and this is so constant as to 
be tjpical consists of a series of irritative 
dowTigrowths from the deeper ta>ers of the 
adjacent surface epithelium This is due to 
the spread of the irritant beneath the surface 


mg the external os and demonstrates the tj-pe 
of adjacent epithelium found m as-ociiuon 
with this condition 

In these cases in which the ulcerative state 
IS localized to the portio the demarcation b 
xer^ definite the depressed nature of the 
lesion IS \cr> obxious and the chroniah 
well marked 

Figure 1 1 shows an example of this cla a ol 
discrete ulcer, of which of course there mav 
be xanous sizes and shapes 

B) an “active ulcer,” I mean an ulcer 
which IS the site of an irritation which is 
continuous in such vnrulence as to bring 
about increasing loss of normal tissue wble 
presenting all the histological charactenstio 
of acute irritation In such a case there is 
nowhere anj evidence of subsidence on the 
part of the causative agent This, however 
does eventuallj occur in certain cases, but in 
the t>pe of patient whose resistance is such 
as to tolerate ulceration or majbe on account 
of the extreme virulence of the agent con 


of the epithelium radiallj from the central 
focus and its continued action upon the 
adjacent epithelial cells LjTnphoc)tic and 
lcucoc>tic infiltration can be seen in contact 
with these epithelial downgrowths which of 
course, are totally inadequate from a healing 
point of xnew but as one would expect repre 
sent on the part of the highly sensitive basal 
cells of the squamous laj er a tj pical reaction 
to chronic irritation Indeed partial or total 
destruction of man> of these cells takes place 
concurrent with proliferation This fact can 
be observed in the scattered masses of dis 
integrated squamous cells Iving in intimate 
contact with the proliferative downgrowths 
m cases in which the xTrulence of the infection 
continues 

An ulcerative erosion therefore ma> be 
recognized histologicallj b) its salient fea 
tures which are (i) a depressed granulomatous 
area extending deeply into the subjacent tis 
sues presenting a relatively dense structure 
and containing no cpithebal structures and 
(2) associated with a highly irntatixe tyT)e of 
adjacent squamous epithelium due to in 
effective proliferative downgrowths from the 

basal lav ers . 

Figure 10 shous ulcerame erormi. inroK 


cerned the retrogressive process is neces 
sarily slow One does however ob'-ene the 
more chronic less active type©/ ulcer which 
presents the appearance associated with 
gradual absorption of the old inflammatory 
products and cessation of penetration 

Figure 13 demonstrates this tyfe well 
Here the vTrulence of the causal agent la 
lessened to a point at which the patients 
resistance can effect a cure bv healing la 
such a case one sees that the exudates are 
confined much more to the surface and that 
a rarefied zone lies immediately beneath 
indicative of absorption ol the erstwhile 
penetrative elements Moreover the ad 
jacent squamous epithelium is unaffected bv 
immediate Icucocvtic infiltration the sub 
epithelial tissues being again rarefied and the 
cellular downgrowths being now blunter at 
their points and containing a large percentage 
of older cells 

•\t a later stage when the irritant has been 
slowly overcome and the ulcer has become 
more or less dormant one may ob'crve the 
lust attempts to repair the wounded surface 
This Is as Usual undertaken b\ columnar 
epithelium a further proof of the resistant 
nature of this type of cell 
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annular pancreas’ 

NELSON J HO^^^RD M D S\s FRANCibCo Cauformv 

T he term “annular pancreas” is ap It was Thieken who first suggested If 
phed to a de\elopmental anomal> in the \entral and dorsal anlage of the pancreas 
which a firm nng of pancreatic tissue did not unite as they ordinanI> do, but each 
completely enarcles the first part of the developed independently, there would be 
descending portion of the duodenum It has pancreatic tissue on either side of intes- 
a clinical as well as a morphological sig- tine, and, as growth proceeded, the bowel 
nificance would soon be completely surrounded by 

Becourt m 1830 first recorded this anomal> glandular tissue ” Shortly thereafter, Baldwin 
Mojse, Ecker, Tiedeman, and Auberg have described a specimen of adult human pan 
described the condition, Ecker being the first creas showing non fusion of the primitive 
to apply the name ring or annular pancreas dorsal and ventral anlagen of the pancreas, 
to the unusual finding Symington, Gener- together with an insufficient rotation^of the 


sich, Thieken, Thatcher, and Summa have 
also contributed to our knowledge of the 
structure and anatomical relations of the 
annular pancreas, and its embryological de 
velopment has been studied bj Baldwin, 
Lecco, and Cordes 

At an early period in the human embryo, 
two outgrowths develop from the alimentary 
canal one projecting dorsally m the dorsal 
mesentery and the other arising m common 


ventral anlage around the duodenum He was 
fortunate also, while studying a series of 
adult human pancreas, m discovering one 
specimen o! annular pancreas In a careful 
study of this case of annular pancreas he 
found in the head of the pancreas the be 
ginning of a duct which formed no connection 
with the accessory pancreatic duct but which 
coursed from left to right with increasing 
caliber vcntrally through the ring of pan 


with the choledochus ventral to the primitive creatic tissue surrounding the duodenum to 
alimentary canal This ventral pancreatic the head of the gland posteriorly, where it 
anlage has two offshoots, a right and a left, passed dorsal to the common bile duct and 
although the latter soon disappears Through opened into the mam pancreatic duct This 
the rotation of the duodenum about its atis fact indicated to him that the ring of pan 


the dorsal and the ventral anlagen approach 
each other and fuse, so that they he be^nd and 
to the left of the duodenum 
The dorsal anlage develops to form the 
body and tad of the pancreas which lies 
transversely m the abdomen behind the 


creas cncirding the duodenum was a per- 
sistence of the left half of the ventral anlage 
or an excessive growth of the right half of the 
same anlage 

In a most precise and exhausting study of 
two specimens of annular pancreas, Lecco 


stomach, while the ventral anlage grows to utiliz^ the embryological development of 
become the caudal part of the head of the the pancreatic ducts to determine the mode 
pancreas which is enclosed withm the duode of origin of the annular pancreas According 
nal loop At the fusion of the dorsal and to Lecco the annular pancreas differs from 
V entral anlagen an anastomosis between the the normal gland m possessing a portion which 
ducts of the two portions of the embryomc anses from the dorsal portion of the head of 
pancreas occurs, and although the ventral the adult pancreas and encircles the duode 
anlage forrns eventually only a small part of man The arrangement of the ducts of the 
the gland, the duct of the ventral anlage be annular pancreas is similar to that of the 

-“"“^IpMcreas.andthesmaUcrvanat.onsoI 
Wirsung, nhile the duct of the dorsal anlaBe arrangement occurnng in the annular nan 
Santonni “ea. find a parallel . Almost identical vSa 

bantorini (Fig j) m the normal pancreatic ducts (Fig U 

» r rom ilie tKputmeat oi Suricfy Sualwd Laivcnily Med c»l School 



532 


SURGERY, G\NECOLOG\ AND OBSTETRICS 


primary destructne phase (Stage i), nhich 
represents i true erosion of the normal sur- 
face, follo\\ed b> epithelial reactive activities 
progressing to healing (Stages 2, 3 4, 5) An 
attack of greater virulence or one of which is 
relatively weakly combated by the patient's 
powers of resistance results m a prolonged 
battle between the invasive element and the 
involved tissues The resistance is slow 
The virulence of the invader is but slowly 
overcome Loss of tissue combined with 
penetration of the irritant is concurrent with 
organization of the exudates and the atten 
uation of the causal agent A state of chron 
icity exists, which is represented by a typ 
ical appearance and is attended by typical 
epithelial reactions, ulceration This state 
that of ulceration represents true erosion of 
the normal tissue surface, as also does the 
temporary Stage 1 of the proliferative type 
These two conditions then might truly be 
spoken of as erosions if necessary , although 
the term from a scientific point of view re 
mams crude 

I will have failed in my purpose if I have 
been unable to convey the impression of 
histological accuracy in the di:>cu:»sion of 
this subject just concluded It has been 
toward a thorough understanding of the 
tissue reactions concerned in cervical erosion 
that I hav e concentrated m my study of this 
condition, and to that end I have preferred 
to trace its histological life history step by 
step At this stage therefore the various 
aspects of erosion in all its phases, its degrees 
its associated cellular activnties (which I 
shall speak of later), its histological eccentnci 
ties almost are now understood as the result 
of this routine examination The ultimate 
sequel to erosion is malignancy , but there is 
the phase between these two which must be 


bridged— the pre malignant phase which must 
Ointam the primary malignant reactions In 
this work I have aimed at the recognition be 
yond doubt of these earliest manifestations 
of cancerous change, in the hope that some 
light may thereby be thrown upon the ongin 
of this disease 
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wall There was no jaundice A diagnosis of con in the pancreas 

genital pylonc stenosis was made, but at operation »rv,ece •* oreviouslv repotted cases which 
£',r,t StS'r JSe'.“r4?^=S. came to slr^cal tntjttenl.on «,= operated 
as a thin white cord having the size and appearance upon because of symptoms of acute intestinal 
of a goose quill which could be rolled under one * obstruction The case we wish to record, 
finger, and which penetrated a hard irregular . manifested the symptoms of chronic 

duodenal deus or obstrucfon as descnbed 
Size and consistency Below the pancreatic head bj Higgins and by Wilkie 
the duodenum quicUy regained its normal appear . ,j„„, i 

ance Because of the atresia of the duodenum a A female apd 46 years, single was admitted to 
posterior gastro-enterostomy was done The child Lane Hospital, April 21, 1028 coraplaimng of ab 
hid an umnterrupted convalescence dominal pain of 2 weeks’ duration The patient s 

Case 2 Reported b\ Reynoldo Dos Santos A past history revealed that in April 1922 she had 
young woman 26 years of age had suSeied from been admitted to the Stamotd Clinic with a com 
stomach trouble since the age of ten At that time pbmt of continuous headache and pressure upon 
epigastnc pain after meals with occasional vomiting the top of her head severe enough to cause in 
and pyrosis was noticed The pam was often re somnia These symptoms had been present since 
lieved by eating During the last 2 years of her May, 1921 Her teeth had been extracted and a 
illness, the pain and vomiting had become mate fte nasal operation had been pcrfoimed at another clinic 
quent and retention of food was present, the vomitus without benefit No history of nausea or v omiting 
occasionally containing food taken several days was obtained at that time but the patient stated 
previously Frequent h*matemesis and tarry stool* tbal her stomach was easily upset by unpleasant 
appeared and the pain became so severe that even sightsor odors Her appetiie bad always been very 
water was not tolerated A diagnosis of duodenal or poor and she did not enjoy eating 
pyloric stenosis with ulceration was made, and at A physical examination revealed no unusual find 
operation a posterior gastro enterostomy was per mgs During the examination the patient stated 
fonned The patient improved rapidly and was she often (elt a dragging sensation in the left lower 
eating a soft diet when bilateral pneumoma caused abdomen She was found to have a refractive visual 
her death on the ninth day after the operation An error which was corrected bv glasses Wassermann 
autopsy revealed two ulcers on the TOstenor wall reaction was negative A spinal puncture revealed 
of the stomach which was greatly dilated and a no abnormal findings in the cerebrospinal fluid 
duodenum which was completely modified in its Her basal metabolic rate was at the low limit of 
relations The first portion ascended to the head of normal Following an examination of the nose and 
the pancreas where it was fixed by a nng of pan throat, in which there was found crusting in the 
creatic tissue, which constricted the duodenum to a ethmoid region and a marked discharge of purulent 
diameter of i 5 centimeters From the poslero- malenai from the posterior nasopharynx, a ton 
inferior portion of the pancreatic head there arose a siUcclomy re-opening of the ethmoid cells and wash 
prolongation ol the gland i centimeter thick which ing of both antra were performed but without re 
completely encircled the duodenum The entire lief Sixinjectionsof autogenousvaccinesmadefrom 
pancreas was distinctly lobulated and hard to palpa nasal washings were ineffectual in relieving her 
tion and a microscopic section showed a chronic symptoms In 1923, the patient was given a series 
interstitial pancreatitis The gall bladder and ducts of treatments with ovanan extract without benefit 
were normal The patient returned to the Stanford Clinic 

Case 3 Benedetti reports an interesting case of Apnl 20 1928 w-ith an entirely new complaint 
annubr pancreas in an Italian soldier whored with namely that of an acute pain in the ngjit lower 
symptoms of acute intestinal obstruction which had quadrant of the abdomen of 2 weeks duration not 
developed m the course of severe sepsis due to related to eating, defscation or menstruation ’The 
shrapnel wounds At autopsy the obstruction was pain varied in intensity from sharp to duU did not 
found to be due to compression of the duodenum by radiate and was localized 2 inches to the nght of 
a nng of pancreatic tissue which was swollen and the nudline and 2 inches below the umbilicus Tern 
cedematous The stomach was so dilated that lU peratuie on admission w-as 37 2 degrees C nuUc So 
peater curvame descended three fingers breadths respiration 20 and blood pressure ijo svstolic 86 
below the umbilicus It was filled with fluid which diastolic The head neeV and JfcPanneared 
could not be forced through the duodenum but on nonnal on examination The abdomen wfs^mod 
releasing the wncreatic nng the stomach einpued eratcly distended, with no muscle spasm but wuh 
readily into the smaU bowel Benedetti mentions the definite area of tenderness not^ above No 
that Lerat m a cise of high intestinal obstruction masses could be felt and the liver spleen and lid 
made a pre^iperative diagnosis of annular pancreas neys could not be palpated \aginS eiammahon 



534 


SURGER\ G\^ECOLOG\ AND OBSTETRICS 



ri„ 1 Vnnular pancrtas autbors caM Th« pen 
toneum has been stripped away the tran$\ene cobn 
pushed dottn to expose the second portion of thedu^enum 
and the con«trictmg annular pancreas Dunne Ihe opera 
tion the patient strained under light anxsthesia causiog 
the stomach and duodenum to fill nith air and the dilated 
proximal duodenum ballooned out to the right producing 
the diserticulum which is shown m the gastric roentgeno 
eram S Stomach L liter D duodenum P pancreas 
HP annular pancreas TC transterse colon Dotted 
line extent of diterticulum 


Lecco shons tn his illustrations that the 
annular pancreas owes its ongin to an anom 
al} of the \entral pancreatic anlage (Figs 
4 and 5) Elizabeth Cordes descnbed a case 
of annular pancreas that differed from those 
pre\aousl} cited b) hating no communication 
betw een the branches of the ducts of \\ irsung 
and Santonni both of which opened b> 
separate ampulla into the duodenum She 
also concluded that the annular pancreas 
arose as an abnormalitj of detelopment of 
the t entral pancreatic anlage (Fig 6) 

Anomalies of detelopment hate deaded 
clinical interest particular!) when the) inter 
fere with normal function Of ii cases of 
annular pancreas which were accuratel> 
described or in which careful drawings were 
nublished, 10 shotted a constnction of the 
duodenum^t the letel of the pancreatic nng 
In the remaining ca«e, described b) Cordes 


there was a small duodenal diterliculum on 
the medial side of the duodenum betneen the 
onfices of the common bile duct and the duct 
of Santonni In one case, that of an infant 
t dajs old there was atresia of the duodenum 
I he duodenum w as dilated abot e the nng in 9 
cases while in 3 specimens there was dilatation 
below the nng as well, a phenomenon which 
calls to mind the dilatation of an arter) be 
jond a partial constriction The stomach 
wasmoderatel) ormarkedl) dilated in 4 cases 
and the psiorus was h)'pertrophied Three 
cases presented pathological changes in the 
parenchsTna of the pancreas which was deQ 
nitcl) hard and indurated in 2 instances due 
to an interstitial pancreatitis, and in the 
other there was an acute pancreatitis second 
ar) to a generalized sepsis One patient was 
found to ha\e two ulcers on the po'tenor 
wall of the hugel> dilated stomach 
One case was unusual in that the ampulla of 
\ atcr opened 5 centimeters below the con 
slncting nng In 20 reported cases jaundice 
and interference with biliar> outflow was 
lacking Of the 20 reported cases 16 
first noted at autopsj or during anatomical 
dissection and no clinical histor) is a>ailable 
except in the report of Thieken His patient 
suffered from cardiac disease and the historj 
indicated that there had been no 
s)mptoms in spite of a hugel) distended 
duodenum and stomach as disclosed at 
autopsx 

The cases of annular pancreas which were 
operated upon manifested s)mptoms of hi"!! 
acute intestinal obstruction or of 
occlusion and showed stnkingl) the\ariable 
extent of the constriction In one instance 
acute s)mptom5 occurred immediatel) after 
birth while in the remaining casts gastro 
intestinal disturbances were in abe)ance from 
10 to 47 )ears before the gradual dilatation 
and hypertroph) of the duodenum and stom 
ach aboxe the constriction or acute inflam 
mator) changes in the pancreas itself resultw 
in marked disturbances of the function of the 
gastro intestinal tract 

CASr 1 Reported b\ \ idal A child of 3 d3>s 
had soRiited since birth Mecomum had becnpaS'CU 
and the abdomen was not distended but attempt’ 
at feeding provoked almost immediate vomiting o* 
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Fiz 4 This shows the mode ofdevtlopmentof the Annular pancreas ^e ventral 

pancreatic anlage becomes fined al lU free end and dunag lU subsequent rotation 
with the rotation ol the duodenum the leniral anUge » drawn out andjmth the 
fusion of the two anlagen the pancreas comes to surround the duodenum (Alter 
Lecco ) 


the upper border of the pancreatic tissue and en 
arcUd the duodenum The pauceeatic tissue was 
narrowed to an isthmus about 3 centimeters broad 
at the lateral anterior wall of the duodenum At 
this point a smali tern left the 'em dcscnbtd above 
and ran downward across the isthmus Above the 
nog of pancreatic tissue the duodenum was fully 6 
centimeters in diameter, while below the ring it was 
narrowed to a diameter of about 4 centimeters The 
duodenum was exposed down to the inferior angle 
ol the descending portion of the duodenum and 00 
further abnormality was made out The duodenum 
was mobilized $0 that the ring of pancreas could be 
s en running laterally and posteriorly gradually 
enlarging from the isthmus till it joined the head of 
the pancreas posteriorly and enlarging also os it 
ran to the left anteriorly to join the head and body 
of the pancreas The common bile duct was not 
dilated and it was carefully palpated so that its 
position in relation to this anomaly could be fuUy 
appreaated As the patient strained under the 
anatsthetic the duodenum distended above the 
pancreatic nng and overlapped the constriction 
antenorly and to the right thus forming the di 
verliculum seen m the roentgenogram (Fig x) 

The pancreatic tissue at the isthmus was freed 
from the underlying duodenum the vein clamped 
doubly and the isthmus inased A duct 3 or 3 milli 
meters in diameter which ran through the tissue of 
the isthmus was divided Several cubic centimeters 
of clear slightly green colored fluid was obtained 
This later became entirely clear colorless and issued 
from the right end of the incised duct A probe 
passed to the right upward and backward co^be 
felt posterior to the common bile duct and duode 
num \\ hen passed to the left anteriorly it could be 
felt as far as the pylorus in an upward and back 
ward direction The isthmus was cut across a small 
artery running posterior to the duct was damped 


and tied, and tbe pancreatic tissue gently freed from 
the duodenum by blunt dissection This released 
the constriction in tbe duodenum, so that full two 
fingers could be inserted into the lumen of the bow el 
by mvapnation The divided ends of tbe duct 
were bgated and tbe stumps of pancreatic tissue 
covered with peritoneal folds The appendix was 
found to be fibrous and white and was remov ed The 
pelvic organs w ere norma) except for a small cy $t id 
the right ovary 

The postoperative course was chiracterized by 
frequent vomiting of bile stained material, abdom 
mal pam tenderness, and distention fever, and 
rapid pulse On the fourteenth poslopentive day 
the patient s pulse increased to 140 her temperature 
was 3$ 3 degrees C , respiration, 24 blood pressure, 
144 systolic 88 diastolic The white blood cells 
oumbered 18 750 81 per cent of which were poly 
tnorphonuclears The direct Van den Berg reaction 
was positive in 6 minutes the indirect was three 
units positive and the icterus index was 166 Her 
skin and saliva had an icteric yellowish tinge The 
blood chlorides totalled 400 13 milligrams per 100 
cubic centimeters The stool showed manv moderate 
sued fat droplets and urobilin was present 
On examination ol the abdomen there was felt for 
the first time a tender mass in the right upper quad 
rant and cpigastnum which did not move with 
respiration, and was dull to percussion The patient 
was m constant pain, markedly emaciated and de 
hydrated from frequent vomiting in spite of hypo 
dermoclysis and fluid by rectum 
When the incision was reopened free fluid was 
found in the abdominal cavity The fluid was clear 
and contained no fibrin Reaching from the liver 
edge to the level of the umbilicus was a firm mass 
enveloped in omentum When the omentum was 
separated a large amount of slightly yellow turbid 
fluid was evacuated After all the fluid was aspirated 



536 


SURGERY, G\NECOLOGY AND OBSTETRICS 



Fig a The \entnl pinerulic anbgc fr migrates towsrd the dorsal pancreatic 
anbge pd , to fuseander close between them the ductus choirdochus dch The ducts 
of the \entral and dorsal anbgrn anastomose as can be seen in the last figure Duo 
denura D (After Lecco) 


t\ as negatit e The red blood cells numbered 3 690 
000, htmaglobin, 80 per cent (Sabli) white blood 
cells 8 600, with a normal differential count The 
unne examination was negatne Gastric anaJtsis 
with the alcoholic test meal showed a free hjdro 




Ti- t The upper figure illustrates the arrangeinent 
of ductl of the normal adult pancrws and tlwir relabon 
to the ductus choledocbus rfcA “ne tower figore 
cKows the arransement of the ducts of the annular pan 
r^Ts and th ir morphological identity to the 


sbi' 


Ifd m°bbcL“s^umun^”lhe duodenum. Both figures 
from behind (After l^co) 


chloric acid of 19 per cent and a total aciilit> of 31 
per cent at the highest reading The stomach coa 
tents \ aned in color from a slatv grej to a blue pcy 
and contained a great deal of mucus The st«l 
examination was negative A roentgenogram of ue 
gastro iDlesliDal tract showed whatappeaw teDes 
diverticulum m tbe second portion of the duodeniua 

The patient was transferred to the eutpatiesi 
clinic for observation and treatment and gi'«o 
tincture of belladonna with some improvemetif 
On May 9 she reported that she had an 
m the right upper quadrant and had vomited b 
stained matenal five or su tunes A reentgenogn 
of the gall bladder after the admiw>tnUon ci 
colloidal tetraiodophthalem b> mouth stowed 
normal gall bladder She was adniitfed to ue 
SurgicalServiceMayi? 1928 with physical findufs 
and laboratory tests as noted above . 

The patient was operated upon May 22 19 s ) 
Dr Emile Holman Through a nght rectus mci»ion 
the omentum was seen to run upward and 0 
nght around the lateral border of the liver wt 
was adherent to the postenor abdomm^ 
Dense adhesions between the gall bladder 
omentum obscured the first part of the duodem^ 
These were gently separated and the giU h“ 
was seen to be moderately enlarged the 
peritoneum thickened and grey while in 
no stones were palpable Releasing the adh 
to the lower border of the liver permitted P^'P®., 
of the nght kidney which was very freelv mov 
with nebular apparently fetal lobulations 
pylorus and pjloric end of the stomach 
normal By separating the adhesions and the 
of the gastrocolic omentum from tbe first and 
portion of the second part of the duodenum 
diverticulum could be found Continuing 
separation farther on the second portion 01 
duodenum and releasing it from its j 

enngs the duodenum appeared dilated flabbv a 
bluish in color The head of the pancreas complete j 
enarded the duodenum at the midpart of the 
portion of the duodenum A large vein ran aJO g 
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ligated, and the stump covered with pan- 
creatic tissue and with peritoneum, with as 
little trauma as possible Nevertheless, these 
precautions did not prevent the escape oi 
pancreatic fluid and the formation of a 
pseudocyst with nails formed b> the abdom 
inal viscera and omentum, nith a severe 
peritoneal irritation as shown bj constant 
pain, tenderness, fever, very rapid pulse, and 
leucocjtosis This inflammatorj process was 
evidently of a chemical nature as cultures of 
the fluid were negative The absence of fat 
necrosis at the second operation is most in- 
teresting, doubly so since ctpenments with 
the fluid showed that it possessed active power 
to digest fat 

The pancreatic fistula through the stab 
wound of the second operation discharged an 
amazing amount of clear, odorless fluid as the 
patient s bed clothing was saturated with the 
fluid m spite of frequent changing of dram 
pads b> the nurses At the rate of 13 drops 
per minute from the catheter m the wound, as 
recorded in the progress notes, at least 1,100 
cubic centimeters of fluid was lost a da> , and 
to one seeing the seepage from the wound and 
the constant moisture of the dressing, this 
is a conservative estimate The protection of 
the skin was found to be simple Zme oxide 
applied thick and warm, sprinkled with 
Vaohn, was sufficient to prevent skm excona 
tion XJndoubtedlj, the absence of intense 
skin ulceration was due to the absence of 
duodenal secretions, which activates the 
pancreatic trypsinogen Tryptic activity was 
present in the fluid, however, as digestive 
tests showed complete digestion of 5 cubic 
centimeters of i per cent casein by o 4 cubic 
centimeters of pancreatic fistula fluid in one- 
half hour at 37 degrees C The amount and 
character of the fluid discharged warrants 
the assumption that the major portion of the 
pancreatic secretion escaped from the fistula 
by retrograde flow through the cut cad of the 
duct and in the annular portion of the pan 
creas It has been shown by Lccco that this 
duct IS a main branch of the duct of Wissutig 
m the ring pancreas 

During the time that the fistula was dram- 
ing the patient’s symptoms are also ol 
interest Immediately after the second opera- 



F>2 6 Annular pancreas ventral view DPV 
dor»al pancreatic duct DP\ ventral pancreatic duct, 
Cb cbotedochus (After Cordes ) 

tion she felt much better, her appetite, which 
had been entirely lacking, returned and she 
took fluids readilv During the 8 days that 
the fistula was draining profusely, she began 
to lose flesh visibly, she was constantly 
thirsty, complained of feeling weak and tired 
and upon the tenth day she began to vomit, 
although her appetite was good Improve- 
ment began at the time of the administration 
of large amounts of fluid containing salt, soda 
bicarbonate, and glucose, with the coincident 
diminished secretion from the fistula Elman 
found that the total drainage ol pancreatic 
secretion in dogs was accompanied by regurgi 
tation of intestinal contents into the stomach, 
vonuting, rapid emaciation, and death It is 
suggested that relief of dehy dration with mam 
tenance of the chlorides and alkali reserve of 
the body might prolong the survival period of 
such animals 

The relative infrequency of annular pan 
creas (Baldwin found i specimen m 99 adult 
human bodies examined with reference to the 
structure ol the pancreas) prohibits any dis 
cussioQ of operativ e procedures, except to sug 
gest that duodenojejunostomy, as advised 
by Higgins for chronic duodenal ileus, is the 
operation of choice, since it affords a more 
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Fig 5 The annular pancreas is seen from the dorsal 
aspect producing a marked constriction in the du^enum 
The lower figure gives the arrangement of the ducts of this 
specimen (After Lecco ) 


there remained a deep enc>sted cavit> between the 
liver and gastrohepatic omentum above and to the 
left, the lateral abdominal wall to the right and the 
transverse colon and omentum below The head of 
the pancreas was seen as a grcjish reddened mass 
indurated and with distinct lobulations on its sur 
face The duodenum was not constncted and there 
vras no obstruction to the lumen of the bowel The 
bod> and tail of the pancreas were palpated and 
found normal in consistencv and extent J»o fat 
necrosis was found Drainage was established 
through a stab w ound in the right lateral abdominal 
wall 

The fluid removed from the abdomen digested 
starches fat and casein was stronglv alkaline with 
a hydrogen ion concentration of S 6 and was nega 
tive for bacterial growth on culture It was im 
questionably pancreatic secretion 

The day following operation the patient was 
bnehter felt better and was rebeved of abdominal 
nam There was continuous drainap of a clear 
oLrIess strongly aKaline flmd from the fab wound 
in the right side The discharge was suffiaent m 


spite of frequent dressings, to wet the led dotirs 
and mattress The skin surrounding the wound was 
covered with zinc oiide containing hydrochlonc 
acid (lo per cent) and with kaolin but it was swn 
discovered that the aad dressing evconated the 
skin, and thereafter zinc oride and kaolin powder 
provided adequate protection The amount o( 
pancreatic secretion draining from the wound was 
estimated to be between 1 200 and 1 500 cubic cenu 
meters for 24 hours 

On the eighth (fay when the discharge of pan 
creatic secretion was still profuse, her pulse rate had 
increased to 130 although her temperature remained 
normal ( 3 n the tenth day she thnee vomited large 
amounts of undigested food The v omitmg was re 
peated on the following d^y in spite of repeated 
gastnc lavage The patient felt hungry and had 
normal bowel movements there was no distention 
nor tenderness in the abdomen and no masses were 
felt on palpation The white cells numbered ij 4^ 
with 86 per cent polymorphonudears Laboratory 
examination showed a blood urea of 59 nulbgrams 
per 100 cubic centimeters a blood chlonde of 
milligrams per ico cubic centimeters, and a athon 
dioxide combining power of 40 cubic eentimeterspef 
100 cubic centimeters of plasma The patient was 
given per rectum 300 cubic centimeters of S p«t 
cent solution of bicarbonate every 4 hours normal 
salt soluttco by hy podennoch sis and 10 per cent 
glucose in nonnaJ salt solution intrayenously to 
compensate for the loss of chlorides and alkali 
through the draining fistula , 

The intermittent vomiting ceased the fistai* 
stopped draining on the twentieth postoperative dai 
and the patient began to gam rapidly m weight ana 
appearance ... 

The patient has been seen several times since w 
discharge from the hospital and 6 months after to 
first operation stated that she is markedly improvea 
She has no abdominal discomforts has gainea 1 
weight and eats well and although the beadacnes 
persist they are much improved 

The case of annular pancreas here presented 
affords an opportunity for a number of 
esting observations The symptoms mani 
fested first were those attributed by 
to cbronic duodenal ileus, namely intend 
headaches and an irritable stomach fw 
lowed later m the course b> vomiting As 
Higgins states “The vomiting of l^rge 
amounts of bile stained fluid with evidences 
of retention especially if associated tvit 
severe headaches, should arouse a suspicion 
of cbronic duodenal ileus ’ , 

As shown by previous observers, a go^ 
sized duct always courses anterior to the 
duodenum m the ring of pancreatic tissue 
In this case the duct was cut across, securely 
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THE MECHANISM CONTROLLING 

C CRVANT SCHUTZ MI 

HE most important function of the 
omentum is to localize foci of peritoneal 
irritation In perforrnmg this function 
the efBaency of the omentum depends, to a 
large extent, upon its ability to migrate to, 
and surround such, foci 
Of the man> attempts that ha\e been made 
to explain the mechanism controlling this 
migration, few ha\ e an> thing but fancy upon 
which to base their assumptions Adami's 
theor) that migration is caused b> gravil>, 
though often quoted, has long sirice been dis 
carded Fisher belie>es that migration is 
brought about b> intestinal peristalsis It 
has been pointed out, however, that the 
greatest movement of the omentum occurs 
after \t has become infiltrated, and it is then 
so rigid that intestinal movements slide be 
neath it without produang any change m its 
position 

Hertrler believ es that the chemotaclic 
attraction between the area of irritation and 
the leucoc>tes contained m the infiltrated 
omentum mcidentallj pulls the omentum to 
the irritant focus Among other things, he 
made the interesting observation that small 
pieces of corn pith placed free in the abdom 
inal cavitj become covered with leucocjtes 
and in a number of instances, are later found 
adherent to the abdominal wound — a phe 
nomena difficult to explain unless one assumes 
that the leucocytes attracted to the area of 
irntation (the abdominal wound) inadentally 
pulled the com pith along with them The 
theory implies, howev er, an initial directional 
movement of the omentum, and such 15 not 
the case Furthermore, in the expemncnts 
to be reported the omentum migrated in the 
absence of leucocytic infiltration However, 
the theory probably does explain certain 
phases of the omentum’s migration 

ANATOMY 

Briefly , the Omentum is a network of blood 
vessels, along the mam branches of which 
varying amounts of fat are deposited Sup- 


MIGRATION OF THE OMENTUM 

) KAhsvs Cmr Missouri 

porting the blood vessels is a thm, trans 
parent, and somewhat elastic membrane 
formed by the union of two peritoneal plates 
and containing a delicate meshwork of con- 
nective tissue bearing minute blood vessels 
These latter vessels are, in the resting omen 
turn, practically empty Only m the reacting 
oroentum do they actually take on the func- 
tion of blood vessels They have been aptly 
called “potential" vessels 
The artenal blood supply arises from 6 to 
8 fair sized branches of the gastro epiploic 
artery Near their ongin they give off very 
few branches and run a parallel and more or 
less straight course As they approach the 
periphery of the omentum, their course 
becomes more tortuous and they give off 
many small anastomosing branches which 
divide into the small "potential" vessels 
afore mentioned 

Both the arteries and veins are but loosely 
attached to the omentum The veins follow 
the course of the arteries and empty into the 
gastro epiploic vein 

In its so called normal position, the omen 
turn extends from the transverse colon to the 
symphysis pubis below and to or over the 
colon on either side Seldom, however, even 
in abdomens showing no evidence of disease, 
IS It found occupying this position Its 
peripheral portions are usually crumpled so 
that they do not reach much beyond the 
level of the umbilicus below and scarcely to 
the inner edge 0/ the colon on either side It 
thus occupies a smaller space than its size 
justifies The tortuosity of the omental 
artenes is due to this latter fact rather than 
to any defimte anatomical structure 
Above, the omentum is attached to the 
greater curvature of the stomach and to the 
transverse colon, to the left, to the phreno 
cobc and gastrosplenic ligaments, and on the 
ft^t IS continuous with the hepatic duodenal 
h^ment Not infrequently it is attached to 
the gall bladder, an attachment often erro- 
neously considered pathologic 
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complete relief of duodenal stasis than does 
gastro enterostomy Furthermore, manipula 
tion and trauma to the pancreas, Tvhich re 
suited in such distressing complications in 
this case, are thertbj s\oided It ms} be 
suggested in passing that caranoma of the 
head of the pancreas, if subjected to palliatuc 
operation, be treated bj gastro eateroatomy 
and cholec>sfogastrostom>, since the Jate 
stages of this hopeless condition an. accom- 
panied often bj protracted nausea and \omit- 
ing In one of our earlier cases there was com 
plete gastric stasis with the accQmpan>ing 
\omiting and jaundice from pressure of a 
tumor of the head of the pancreas 

SUMSL\R\ ANTJ CONCLUSION 

1 Twentj cases of annular pancreas ha^e 
been reported in the literature Four cases 
presented sjmptoros of high intestinal ob 
struction Three were subjected to operation 
for relief of obstruction 

2 An instance of annular pancreas mam 
festmg the symptoms of chronic duodenal 
ileus IS reported 

3 The operation of releasing the pancreatic 
ring was followed by pseudocyst formation 
and drainage of the cyst resulted id a pan 
creatic hstula which healed spontaneously 

4 The metabolic disorders and symptoms 
accompanying the pancreatic fistula were re 
lie\ed by the administration of soda bicar 
bonate by mouth and m rectal instillations, 
and by salt solution beneath the skin and 
intravenously 

5 This single experience wnth a very rare 
lesion indicates that rather than attempt a 
division of the abnormal ring of pancreatic 
tissue, it would be better to perform a duode 


nojejunostoray, avoiding thereby a possible 
pancreatic cy st or pancreatic fistula 
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suddenlj advance for, as near as could be cal 
culated one eighth to one quarter of aa mdi 
and then suddenlj- stop In its advanced position 
It seemed to pull on adjacent portions so that in 
a short time thej too moved forward I got the 
impression that the omentum was lightlj stuck to 
the surface of the intestines (perhaps b> surface 
tension between the fluid on the surface of the 
omentum and that on the surface of the intestines) 
and that advancement was momentarily resisted by 
this factor At the end of thecTperiment, w henmigra 
tion was no longer noted the omentum w as thickened 
Wirt cedematous fluid and everj where rested on the 
surface of the intestines Its lateral edges covered 
the colon on either side and its lower edge had 
migrated into the pelvis 

£iptr>metii 7 The omentum was removed from 
a woman who had just died from an extra abdominal 
disease The left portion and all gastric branches of 
the gastroepiploic arterj were carefuljj tied oil 
Ihe omentum was floated on water and Us edges 
crumpled as much as possible Tap water was in 
jected into the right gastro epiploic arterj 
following the injection the omentum spread out 
K Iv "^rumpled edges straightened 

long u the pressure was maintained in the arterj 
the edges of the omentum retained their advanced 
H pressure was released 
elasurrecotl^ suggestive of an 

res^t* repeated once with a similar 

i, an upper abdominal 

omental branches were tied off so as to deonve the 
omentum of blood supplj Through a wwrSe 
nlntir ^ sauae lightly soaked in^fur 

fower petitoneum in the right 

"osopS ^ ^hdomrn 

sauze pledget verj marked 

nS”ge 5 °urpl'.„ 1 "‘’"' 1-1 

'’‘P'"™"'* omentum mi 
giated when pressure m the omental artenes 
was increased WTien the pressure "asT 
creased the arteries lost their tortuosity As 

reSnn “‘‘'“"ced in the di 

rection ot their initial blood Jon The 
omentum migrated at the same time, in the 
same direction and to the same eatent as 
S hoJhV” "“eration was independent 
perSsis““'’“' "’‘■‘“'“'■O" •'"d '"tetinal 
The straightening and advancement of 
the omental artenes which occurs «"e„ they 



.n5f\h .“iSmnf'’”"' conlrallm, m,,,. 


become hypertemic is purely a mechanical 
''a Newton's second 

law of motion, change of motion (momentum) 
5 proporhonate to the force applied and 
Erection, ot a straight line 
in which an applied force acts It is the dis’ 

S'ln th d*'.™""'* “"brae to 

\C!i ?l,e" r ratiated 

When the omental artenes, in the presence 

■' ■'■"S “ntHranch tarn 

and'iSranSt'rs'Sghflme?''' 

siderable distance, the dnection rf'iS 
of this fnrr*. few ^ the tendcncj 

J^ess of anyTbsTr”til thicfriTy 
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REXCTIOS TO IRRITATIOV 
In the presence of peritoneal irritation, the 
first change in the omentum is generalized 
acti\e hjTierxmia This is followed bj a 
serous and cellular exudate in its substance 
and on its surface The xcsscls lose their 
tortuosity and the omentum gradually spreads 
out in all directions exentually extendmgoxer 
practically the entire lower abdominal ca\it> 
When one portion of the omentum comes 
m contact with the focus of irritation, it 
adheres to it After a variable time adjacent 
portions become adherent to and eventually 
surround the entire area When localization 
has been completed much of the generalized 
reaction of the omentum subsides and only 
those portions in direct contact with the focus 
retain their high state of reaction The 
exudate on the surface of the omentum fills 
up and effectually seals any spaces which 
have been left open The end result is a 
thick, watertight wall which separates the 
irritant from the rest of the peritoneal 


In studying the reaction of the omentum 
to pentoneal irritation, I noted that as the 
arteries became hyperxmic much of their 
tortuoMty was lost and that coincident with 
this the omentum began its migration I was 
reminded of seeing a loosely curled garden 
hose tend to straighten and its distal end 
advance when an increased amount of water 
was caused to flow through it It occurred to 
me that a similar mechamsm might explain 
migration of the omentum That is, as the 
arteries become hyperxmic the mcrcascd 
blood pressure causes them to straighten out 
As they straighten all portions of the arteries 
necessarily advance m the general direction 
of the blood flow The omentum, being 
loosely attached to the arteries is inadentally 
pulled by them to their advanced position 

experiments 


To test the pnoaple ot this idea I s«ed 
a two foot section of an eigUh inch rabbet 
ra£ to an ordinal towel The towel 

Wate was then injected through the tnbe 


Immediately following the injection tie 
tube straightened and as it did so adianced 
in the direction of the initial water flow As 
It advanced it earned the attached towel 
with It The effect was inaeased, and nndi 
less pressure was needed, if the injection was 
done m a manner to simulate artenal pul 
sation 


Experiment i Under ether anssthesia t do?5 
omentum was exposed through a long m 

cision AU the gastnc branches and the left end ol 
the gastro epiploic artery were Ued off A soluUoa 
of acacia (of approximately the same specific 
gravity as the dog s blood) was injected into Ite 
nght gastro-epiploic artery 

U hen first exposed the omentum followed in an 
irregular fashion the undulations of the 1“^'*^, 
loops m some places resting on the surface of ne 
intestines mothers cspeoalJ} near its free mirg^ 
dipping into the spaces separating them 
edges of the omentum were, as usual inegui y 

^^Uewng the injection the smaller as well as 
liriiV.. .mn« bcoc. dcSatllf 
Depressed portions of the omentum ^ 

surface of the intestines and the whole orpn seemrf 
to flatten out The free edges migrt^ a ^ 
general direction of iheir 
the lateral edges advanane laterall) the lower 
^ges movnng toward the 

tfsmg the tip of the xiphoid as a fixed me«uMf 
point the 

slightly less than 3 inches Estimated 
tion nas between one half to three quarters of tJ 
inch 


This experiment was repeated four times 
in different dogs In each instance s 
results were obtained 


Extamti:! 6 Tte omentum of a 
poiedus botom The artenes to ■!■= 
ued ol us m the previous espenments I" »» 
to this three of the omental \eins w«e t -r-iifdcr 
their entrance into the gastro-epiploic v ein 
nas kept under ether anxsthesia -rmoied 

When first exposed the Sme 

approximately the same position and had 

general appearance as the omentum j 

half an hour hyperxmia of the omentum 
come definite As the hyperxmia increa^ 
artenes and espeaally the n,tl 

branches began to lose their ite 

abrupt movements the more central ojj 

omentma began to spread or flatten out 
previous expenments GraduaUy this 
jutward toward the periphery The free e g» 
lateral as well as the lower then began an 
idvancement This migration did not occur 
same time m all portions instead one area 
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suddenh advance lor, as near as could be ta! 
ciliated one-cighlh to one quarter of an inch 
and then suddenly stop In Us advanced position 
It seemed to pull on adjacent portions so that in 
a short time they too moved forward 1 got the 
unpression that the omentum was lightly stuck to 
the surface ol the intestines (perhaps by surlare 
tension between the fluid on the surface of the 
omentum and that on the surface of the intestines) 
and that advancement was momentarily resisted b> 
thisfactor At theendof the experiment , when migra 
tion was no longer noted the omentum w as thickened 
with ttdematous fluid and everywhere tested on the 
surface of the intestmes Its lateral edges covered 
the colon on either side and its lower edge had 
migrated into the pelvis 

ExpmmaU 7 The omentum was removed from 
a woman who had just died from an extra abdominal 
disease The left portion and ah gastric branches of 
the gastro epiploic artery were carefully tied off 
The omentum was floated on water and Us edges 
cxutapled as much as posable Tap water was in 
jected into the nght gastro epiploic artery 
Following the injection the omentum spread out 
m all irections The crumpled edges straightened 
and both lateral and tower edges advanced As 
long as the pressure was maintained m the artery 
the edges of the omentum retained their advance 
positions but as soon as the pressure was released 
they receded with an abruptness suggestive of an 
elastic recoil 

This erpenment was repeated once wuh a similar 
result 

Lxpenment 9 Through an upper abdominal 
incision the nebt gastro epiploic artery and all its 
omental branches were tied off so as to deprive the 
omentum of blood supply Through a separate 
incision a pledget of gauze lightly soaked m tur 
pentine was sewed into the peritoneum in the right 
lower quadrant Twelve hours later the abdomen 
was opened 

In the region of the gauze pledget very marked 
inflammatory reaction was present Peritoneal fluid 
was increased and penstalsib was hyperactive The 
omentum however despite the hyperpenstalsis had 
i not changed ns position 

In these experiments the omentum mi 
grated when pressure in the omental arteries 
• was increased When the piessute was in 
> creased the arteries lost their tortuosit> As 
j they straightened they advanced m the di 
lection of their initial blood flow The 
‘ omentum migrated at the same time, in the 
same direction and to the same extent as 
e artenes Its migration was independent 
f ot both leucocytic infiltration and intestinal 
/ petistalbis 

^ straightening and advancement of 

:> tne omental arteries which occurs when they 



become hyperJcmic is purely a mechanical 
phenomenon As shown by Newton’s second 
la" ol motion, change of motion (momentum) 
IS proportionate to the force applied and 
takes place in the direction, of a straight line, 
m which an applied force acts It is the dis 
position of the moving force to continue to 
act in the direction m which it was initiated 
\Vhen the omental arteries, in the presence 
of pentoneal irritation, become hypera:mic, 
the momentum, and, therefore, the force of 
tbe blood increases Since the omental 
artenes (Figure 1, first diagram) branch from 
tbe gastro epiploic artery , gc, at right angles 
and continue in a straight line for a con 
siderable distance, the direction of this in 
creased blood force is initially m the general 
direction of the pelvis It is the tendency 
of this force to continue in this direction 
regardless of any obstruction which it may 
meet 

Mhen therefore, the force of the blood 
stakes the first tortuosity a, a' man omental 
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artcrj, it acts m the direction of the arron, All acti\atj now becomes centered about 
/ It his Its greatest elTcct on the area t, the area of irritation Adjacent portions of 
\\ hich lies directh in its path In the quiet the omentum begin to surround the focus of 
omentum, since onlj a minimum amount of irritation bj movements that differ from 
blood Is llovving through the arterj the generalized migration m that the) aredefi 
force is not sufTicient to affect the position of nitelj directional in character This direc 
this portion of the arterv In the reacting tionai migration continues until all orprac 
omentum when hvperTmia causes an in ticail) all, of the area of irntation is sur 
crease m the blood force area t is pushed rounded 

forward When advancement of t becomes A great deal of this local migration is 
limited bj its attachment to the proximal caused bj the same mechanism that controls 
portion of the arter) it moves lateral!) — generalized migration — the artenes m the 
being as it w ere pushed aside bj the force localit) rttammg their h>'perEm]a and coo 
of the blood These movements necessanl) tinuing their migration There is reason to 
cause straightening and idvancement of the believe however that part of it ma) beex 
tortuositv a a Areas 7 k are successivelv plained b> Hertzlers theorj that the leu 
subject to the same changes with the result coevtes embedded m the omentum pull it to 
that a a' advances to assume the position the area of irritation as they move toward 
shown in Figure i second diagram Con the latter in response to chemotaxis 
tinuance of this process causes similar changes 

to occur at b and c so that eventuallj the conclusion 

arterj assumes the position shown m third From the experimints reported the lol 
diagram lowing conclusions seem justified 

This same mechanism controls changes in r Nligration of the omentum is controllM 
position of the branches of the mam arterial and caused b> migration of the omental 


trunks For this reason arteries in all por 
tions of the omentum share in the advance 
ment of the larger longitudinal arteries 
The omentum, which is loosel) attached to 
the arteries is pulled b) them to their 
advanced position Thus migration of the 
omentum is secondar) to migration of its 
arteries 

THE MECHAMSM OF THE lUCRATlON 
OF THE OilENTUlI 

Migration of the omentum to the focus of 
peritoneal irritation is a blind mass move- 
ment of the entire organ It occun> lateral!} 
as well as longitudmallv regardless of the 
position of the irntant 

This blind generalized migration continues 
until one portion of the omentum comis in 
contact with the area of irritation When 
this occurs generalized reaction and there 
fore, generalized migration ceases Onl> 
those portions m direct contact with the area 
of irritation retain their state of reaction the 
rest of the omentum graduallv subsiding to a 
more or less normal state 


artenes 

2 Nligration of the omental artenes w 
curs m the direction of their respectivi blow 
flow and is caused b> increase m me 
blood force following h>’por®®^ 
omental arteries 

Examination of the anatom) of the omen 
turn and observation of its changes dunng 
migration substantiates these conclusions 
The question as to wh) the omentum ^ 
onlv function of which seems to be a mechani 
cal one 1 e walling off and localuation ofioci 
of pentoneal irntation should have such W 
exuberant blood suppl) ma> bt answered ' 
this theor} In this connection it is interes 
ing to note the resemblance that the structure 
of the omentum bears to erectile tissue an 
to recall the fact that movements of erectie 
tissue are controlled bv a mechanism simila 
to that described 
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THE INJECTION TREATMENT 01 VARICOSE VEINS* 


GEZ K De TAK XTb M I) MS r\CS, 

W HILE It IS true that Pravaz m 
\entor of the hvpodernuc sjnnge, 
as ear\> as 185^ injected into \an 
cose veins perchloride of iron and that others 
(i and 18) have u-^ed for this purpose manj 
coagulating substances such as alcohol, tine 
ture of iodine Lugol s solution, and carbolic 
acid, it IS onlv m the past 10 >ears mainl> 
through theefforlsofLinser Sicard andNobl 
that hv'pertonic solutions of sodium chlonde 
sodium sahcjlate and sugar have replaced 
the coagulating substances and have become 
vvidel} used in the treatment of varicose veins 
The dai!) growing literature on this subject 
has been covered in the articles of MePheeters 
and in a previous paper b> one of us (6) A 
wave of enthusiasm followed the introduction 
of this simple method and as is so often true 
we find that it«i use resulted at times in unto 
ward reactions necrosis, and even fatalities 
as summarized b> MePheeters and Rise (15) 
Since November i ig-’b, a clinic for the 
treatment of varicose veins has been con 
ducted at Northwestern University It has 
been our aim to select the safest and >et 
sufficient!) effective solutions for injection to 
evaluate tests for arterial and venous cir 
culation and finall) to determine late results 
with the help of a follow up 8)Stem At the 
same time studies have been carried on to 
determine venous pressure and the dioxide and 
carbon dioxide content of the blood m varicose 
vein"; These studies have been reported else 
where 

In this paper we wish to present the meth 
od ol management which has been graduall) 
evolved during the course of 3 jears — a meth 
od ba<;cd on our experience in a senes of 500 
cases in which over three thousand injections 
were made ^ 

evxminvtion of run i \tient 


In the historv of the patient, a hereditarv 
factor was elicited in 63 per cent The lack 
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or diminution of elastic tissue as a dominant 
sjmptom of asthenic constitution has been 
frequently described since the pioneer con 
tnbution of Stiller Flat feet and bunions 
have been noted m 38 per cent of all cases 
Curtius has shown remarkable family trees 
indicating a dominant of heredity in 

patients afflicted with a "varicose status" 
Such patients mav present varicosities of the 
septum and consequent bleeding from the 
nose, small cutaneous n-cvi, and spiderlike 
telangiectases Often a hvpoplasia of the 
entire vascular sy&tem including the heart 
may be present We were frequently im 
pressed with the vascular fragility of young 
patients afflicted with varicose veins Such 
patients would develop blue bumps at the 
slightest injury, yet routine determination 
of bleeding time, coagulation time, and plate 
let counts would fail to detect any changes, 
so that a vascular fragility with lack of elas 
ticity as a constitutional tactor, had to be 
accepted as a cause for the frequent rupture 
of small vessels A developmental anomaly 
m the variation of the course and length of 
the short saphenous vein has also been given 
consideration (Figs i, 2, 3) Kosinski has 
pointed Out that the short course of the small 
saphenous vein in man is probably an adapta 
tion to posture and that the persistence of a 
long course of this vein, either emptying 
into the femoral vein or into the great saphe 
nous on the thigh, may well explain some of 
the varicosities in the popliteal fossa and some 
abnormal configurations described by dilated 
veins Sometimes conditions resembling a 
true phlebectasia with multiple cavernous 
smuses and hypertrophied walls are produced 
(Figs, 4 and 5) 

Ihe first appearance of varicose veins was 
found to be at puberty m 26 per cent of our 
cases The eHect of menstruation on van 
rasitieswasehcitedmalmostevcry case The 

effect of pregnancy on further increase in \e 
nous pressure is well known Each subsequent 
pregnancy aggravates the existing dilatations 

>nk*ntcn Ln ve t Medicil School 



546 


SURGIR\, G\^ECOLOG\ A\D OBSTETRICS 



lu * Diasram of a short cour^of theshortsaphcooMs 

\ein f \fter kosmsLi ) 

A history of thrombophlebitis following preg 
nancj ,pel\ic operations or infectious diseases 
particular!} typhoid fever and influenza has 
been elicited in lo per cent of all cases coming 
to our clinic Such a histor> immediate!} 
suggests the question of sufhcient deep ve- 
nous return Trauma followed b} dilated 
veins distal to the injur} was found in 21 
cases Mechanical factors, such as prolonged 
standing as night watchman, as waiter and 
as laundress were found in 65 per cent The 
effect of constricting garments was studied in 
a previous communication (7) A possible 
elimination of such factors seems desirable 
In the physical exanwiation of the patient, 
the respiratory and vascular systems deserve 
most attention and in the general examination 


tuberculosis the injection treatment of \ari 
cost veins is not warranted Acute infectious 
diseases, even acute colds, should be treated 
first It Is impossible to enumerate all possible 
CO existing diseases, but it should be stated 
that the treatment of the veins should ne\er 
precede that of the more urgent conditions 
Ihis must be emphasized since the injection 
treatment of \ ancose veins has become a part 
of office practice and since as the technique 
is so simple many a practitioner has been 
misled to hasty and unwarranted injections 
Tests of arterial and ienatis circukltcn 
In a previous communication (7), it has been 
pointed out that m beginning artenal occlu 
Sion of the lower extremities, as seen in semle 
and diabetic gangrene and m thrombo angiitis 
obliterans the veins are frequently dilated 
and even inflamed This is particularlj true 
of Buerger s disease In this senes 6 cases 
were found in which injections had been 
made into the veins of such patients eUe 
where In these cases because of the nature 
of the disease the arterial occlusion will pro 
gress and possibly gangrene will develop, jet 
the patient will attribute the turn for the 
worse to the injections Therefore, we have 
tried to eliminate such patients from the 
injection treatment although ocrasionall' 
a well selected case mav be benefited b) an 
obstruction to the venous return (8) At all 
events patients must be told that their com 
plamts^ — the intermittent claudication, the 
cramps in the sole of the foot so often at 
tributed to flat feet — arc due to poor arterial 


should be included a complete blood count 
urinalysis, and Wassermann test Diseases 
such as gastric ulcer diabetes and hyper 
tension to mention only the most frequent 
can be treated simultaneously with the veins 
while other conditions require immediate 
surgical attention and m their presence in 
jection treatment should be postponed or not 
be undertaken Hyperthyroidism should be 
treated before any other condition is dealt 
with Basal metabolism rates should be de 
termined if hyperthyroidism is stopected 
clinically In our series 4 cases of hvixir 
thvroidum iicre found and relie%ed before 
the treatment of the r ems was started In the 
presence of malignant growths or actise 


circulation 

The arterial circulation is estimated first b\ 
palpating the pulse of the dorsalis pedis ol 
the tibialis postica and of the popliteal art 
enes This estimation is especially important 
if other evidence of peripheral artenosclero u 
or if diabetes is prc«tnt The pulsation of tbf 
arteries of the foot mav not be palpable be 
cause of ankle oedema induration scars ^ 
ulcers An \ rav picture of the leg maj W 
taken to show calcilication of the arteries 1 
the roentgenograms are taken with care ana 
the proper technique the dilated veins wil 
also show (Fig 6) The constriction le^t 
of Aloszkowicz which consists of the observa 
tion of the reactive hyperemia following 



DL TAk\TS THE INJECTION TREATMENT OF VARICOSE VEINS 


547 



Fig 1 Diagram of a long course of the short saphenous 

\em (Alter KosinsVi) 

complete arterial obstnictioii is painlul, not 
entirely harmless and not easiU estimated 
The angle of circulatory msufTiciency as de 
senbed by Buerger, can be tested only when 
there is rubor m the dependent position In 
the response of the cutaneous \esscls to his 
tamine, n e have found a simple clinical method 
for testing arterial circulation Following 
htarr’s brief communication on the subject, 
nc have used this test routinely m all patients 
above 50 years of age and also m all patients 
in nhom poor arterial circulation vvas sus 
pected 

Histamine acid phosphate m a 1 1000 solu 
tion Is used The solvent is normal saline 
solution The solution can be kept in the ice 
box for about 2 weeks without losing its 
potency or it can be kept in stenle ampoules 
m which It will probably remain stable for a 
long time A drop of the sterile solution is 
placed on the skin, wfhich has been previously 
gently swabbed with alcohol The skin should 
not be rubbed too vigorously, otbcrwis« the 
reactive hypcrsmia may simulate or cover 
the histamine reaction With a fine hyper 
dermic needle from 6 to 7 punctures are made 
through the drop of histamine The needle 
should penetrate the cornified layers of the 
skin but should not cause any bleeding 
Normallv as described bv Lewas a tuple re 
«ponse ensues a purple spot at the site of the 
puncture a wheal superimjioscd on the purple 
spot and a red llare around the wheal Ihe 
red fl ire is due to an activ e v asodilation of the 



Fig 3 The short upKenous vein empties into the long 
upbenous vein bisb up on the thich 

minute vessels followed by an influx of arterial 
blood It appears normally m sM to 5 minutes 
and increases in intensity up to the fifteenth 
minute We have discussed elsewhere (7) 
that the delayed appeararice or absence of the 
flare means a lack of arterial inflow A spasm 
or occlusion of the small vessels, which the 
histamine is unable to overcome, may equally 
be factors 

If such flares are elicited above the knee, 
below the knee, at the middle of the calf, and 
at the ankle, the level of impaired arterial 
inflow can be rapidly determined The tested 
leg should be kept honzontal, otherwise the 
influx of arterial blood mav be influenced by 
jwsture A small delay at the ankle, particu 
larty m older people, may not be called patho 
logic The absence of a reaction is always a 
senous Mgn and patients m this condition 
may be considered to be m a stage of im 
pending or at least potential, gangrene (Figs 
7 and 8) 

T/k leiious arculalion is tested mainlv m 
regard to an adequate venous return in the 
deep veins The “milk leg” following preg 
nancy, peJwc operations or infectious clis 
cases together with a diffuse hard ade 
ma which appears to be due to lymphatic 
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I Iff I Diagram of a short eourse of the short saphenous 
sem f \ftcr KosinsU ) 

A historj of thrombophlebitis following preg 
nanc> pehic operations or infectious diseases 
particularl> typhoid (e\er and influenza has 
been elicited in lo per cent of all cases coming 
to our clinic Such a history immediately 
suggests the question of sufBaent deep \e 
nous return Trauma followed by dilated 
veins distal to the injury was found in ct 
cases Mechanical factors such as prolonged 
standing as night watchman as waiter and 
as laundress were found in 65 per cent The 
effect of constricting garments was studied in 
a previous communication (7) A possible 
elimination of such factors seems desirable 
In the physical examtnahon of the patient 
the respiratory and vascular systems deserve 
most attention and in the general examination 


tuberculosis the injection treatment of van 
cosc veins IS not warranted Acute infectious 
diseases even acute colds, should be treated 
first It is impos«ible to enumerate all possible 
CO existing diseases, but it should be stated 
that the treatment of the veins should never 
precede that of the more urgent conditions 
This must be emphasized since the injection 
treatment of v aricosc v eins has become a part 
of office practice and since as the technique 
IS so simple, many a practitioner has been 
misled to hasty and unwarranted injections 
Tesls of arterial and venous ctrculclun 
In a prev lous communication (7) it has been 
pointed out that in beginning artenal occlu 
Sion of the lower extremities as seen in 'enile 
and diabetic gangrene and m thrombo angiitis 
obliterans, the veins are frequently dilated 
and even inflamed This is particularly tree 
of Buerger s disease In this senes 6 cases 
were found in which injections bad been 
made into the veins of such patients else 
where In these cases because of the nature 
of the disease the arterial occlusion vull pro 
gress and possibly gangrene will develop jet 
the patient will attribute the turn for tne 
worse to the injections Therefore, we have 
tried to eliminate such patients from the 
injection treatment, although occasional j 
a well selected case may be benefited bj an 
obstruction to the v enous return (8) At a 
events patients must be told that their com 
plaints — the intermittent claudication t e 
cramps in the sole of the foot, so often a 
tributed to flat feet — are due to poor arteria 


should be included a complete blood count 
urmalvsis and Wassermann test Diseases 
such as gastric ulcer diabetes and hy-per 
tension to mention only the most frequent 
can be treated simultaneously with the veins 
while other conditions require immediate 
surgical attention and m their presence m 
jection treatment should be postponed or not 
be undertaken Hyperthyroidism should be 
treated before any other condition is dealt 
with Basal metabolism rates should be de 
temiincd if hjperthjroidi>m is suspected 
cliniciill> In our senes 4 cases rf hj^r 
thuoidism Here found and relies before 

the treatment of the t eins H as started In the 

presence of malignant gronths 01 actne 


arculation , 

The arlenal circulalion is estimated first ' 
palpating the pulse of the dorsalis pedis ^ 
the tibialis postica and of the popliteal ar 
enes This estimation is especially importan 
if other evxdence of peripheral artenosclero is 
or if diabetes is present The pulsation of the 
artenes of the foot may not be palpable e 
cause of ankle adema induration scars or 


ulcers An \ rav picture of the leg may he 
taken to show calcihcation of the arteries 


iciKcii 10 siiuw ‘-’i , 

the roentgenograms are taken with care an 


the proper technique the dilated veins 


also show (Fig 6) I he constriction test 
of Alobzkowicz which consists of the observa 
tion of the reactive hy'perxmia following 
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'em (Miei I^osmsU) 


complete artenal obstruction is painful, not 
^tirelj harmliss and not easily estimated 
The angle of circulatory msufticiency as de 
■'Cnbed by Buerger can be tested only when 
there is rubor m the dependent position In 
the response of the cutaneous \essels to his 
tamine, we ha\ e found a simple clinical method 
for testing attertaf arculation Following 
otarrs brief communication on the subject, 
ne ha\e used this test routinely m all patients 
above 50 year? of age and aI«o m all patients 
in whom poor arterial circulation was &us 
pocted 


Histamine acid phosphate in a 1 1000 solu 
tion IS used The solvent is normal saline 
'OJutioT rhe solution can be kept m the icc 
box for about 2 weeks without losing its 
po encj or it can bt kept in sterile ampoules 
n w ich It will probably remain stable for a 
ng time A drop of the sterile solulion is 
P ace on the skin, which has been nrevoously 
gentb swabbed with alcohol The skm bhoufd 
rfi f ^ '■“bbed too vigorously otherwise the 
reictive hypcrccmia may simulate or cover 
the histamme reaction IV.th a fine hyper 
^ ^ punctures are made 

histamine The needle 

skin *he 

Norm if ^ ®^otild not cause any bleeding 
Lewis a Inple m 
pCctZ TV ^P°^ of the 

JrS anri n cn the purple 

flared Ihe 

Hare i. due to an active vasodilation of the 



minute \e»seU followed bv an influx of arterial 
blood It appears normally m aM to 5 minutes 
and increases in intensity up to the fifteenth 
minute We have discussed elsewhere (7) 
that the delayed appearance or absenct of the 
flare means a lack of arterial inflow A spasm 
or occlusion of the small vessels, which the 
hisumine is unable to overcome, mav cquallv 
be factors ^ 

If such flares are elicited above the knee 
belovv the knee, at the middle of the calf, and 
at the ankle the level of impaired arterial 
inflow can be rapidly determined The tested 
leg should be kept horizontal, otherwise tht 
influx of artenal blood may be influenced bv 
posture A small delay at the inkle particu 
larly in^der^opJe, may not be called patho 
logic the absence of a reaction is always 1 
senous sign and patients in this condition 
may be considered to be m a stage of im 
gangrene (Tigs 

cinulahon is tested mimly in 
«^rd to an adequate venous return in^he 

‘ preg 

nancy, pehic operations, or infectious dis 
together with a diffuse W cede 
ma, which appear, to be due to lymphatic 
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4 Fis i Fr 6 

4 I^aU«d phlebcct^&ia abov? poplitMl ft>ssa ^uch a cutaneous nhkbrcu«u a Iran luon bn»fen »'»n 
Not suitahU for injection treatment cose «ems and an loma t$ escKd 

Fiff 5 poner pnotomicrocrapb of \eins sboirn in Fij 6 Marked \anco*itie»ef the lon'ispbecuui'f'i' 
M^urei Injection into such multiple sinuses seems ftftiJe 0)urte<\ of Dr U Uronson 

obstruction makes the 'iiphcnoua s>stfm in cosities The dilated \ cins> must diniiwA in 
Nisible and in such instances injections are mzp, tf the deep \cnous circulation is patent 
not onij inadta^able but impossible More To demonstrate better the loss of blood fol 
difGcuIt Is the decision as to treatment nhcn lotvnng this sucking action the blood pressure 
the s^\cIllng gradualh diminishes after (he culT is now deflated and we find that the 
use of elastic support or paste boots and (he blood rushes m from the saphenous NCin and 
^el^s become M«ible and are dilated and tiffs up th( \arix to itsprevnous sue Ifthere 
tortuous Often following a thrombo:>i<i of i« no appreciable diminution in the size oi Ine 

the iliac \cin or the \eni caia an et(ensi\e difated \eins when the patient walks an m 
collateral cirtulition develops on the anterior crei<ed venous pressure must be present in 
abdominal wail These of couree should be the d«ep veins a fact which signifies that 
left alone However if in spue of (he tortuous siruclion is present somewhere between the 
veins on the thigh and talf the anUe is not veins of the calf and the veni cava 
oedematous in the ambulant patient we can A similar test but one which requires ® 
be quite sure that the deep venous nrnilation venous pressure apparatus is the measure 
Is adequate The superficial venous meat of venous pressure wath patient in the 

wifh insufllcient valves is not funclioninc honzontaf position (7) The v enous pres urc 
anjwvav the flow of blood is reversed in it as which mav be as high as roo-i j centimeters 
show n bv the Trendelenburg test (fig c>) and of water w hen the patient i- m the standing 
b} measurements of \ enous pressumn vtn position becomes normal when the patient 
ous positions (7) assumes the honzoniai position provided the 

A simple test of patent deep circuJation is deep circulation is unobstructed In ca t of 
that of Perthes which we have shghih modi deep venous obstruction high readings are 
fled \ blood pressure cuff is thrown around obtained with the patunt in the horizontal 
the thigh in the standing position and is in position as the deep venous pres ure is tram 
flated just enough to compre-^s the saphenous nutted and prevents the empt)nng of the 
vein Next thepatient IS asked 10 walk toand superficial veins Such pressure determina 
fro or to flex and to extend his knee about ten (ions are not neccssao >n the general run 01 
times During this procedure the caJf muscles casec but do serve for d better understanding 
roitract squeeze the blood out of the deep offauJtv circulation The lackofaifcma and 
veins and' aspirate the blood from the van in cise of etdema (he test of Pcrthcs is en 
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tiMj sufficient for the estimation of the deep centimetei Luer Lok s>nnge, is inserted into 
circulation the vein The syringe is filled with lo cubic 

centimeters of a 50 per cent glucose solution 
TECHNIQUE OP iNjEC CIONS 55 blood COW be aspitatcd into the 

The patient’s leg should be in the hon syringe the second and third fingers of the 
so 'u/ position This position as particularly left hand gently strip the vein proximally and 
tTiiphasizcd by Sicard is the one in which the distaUy from the inserted needle and mam 
blood IS the most stationary an<l in which the tain compression on the segment to be m 
relaxation of the calf mu>cles permits the in jected Thus the vein is emptied as much as 
jected fluid to stay m place for a longer period po sible, before the injection is made The 
As shown m a previous communication (?) injection is, made slowly and is perfectly pain 
the venous pressure with the hg in the stand less, as long as the needle is free in the lumen 
ing position Is. so high m the varicose vein that When the needle is withdrawn a dental pad 
the injected fluid is rapidly washed away to or a small felt pad is placed on the site of injee 
the periphery Fu'-thermore this position of tion and is pressed against the vein with a 
the leg iv. preferable for it permits as little wide adhesive tape T he pressure should be 
blood as possible m the vein thereby prevent considerable and its proper maintenance for 
ing unnecessary dilution of the hypertonic at least 48 hours is very important This 
solution and insuring better contact of the pressure serves to keep the inflamed walls of 
irritant fluid with the intima Usually tnom (he vein in the closest possible contact and 
jections are made at one sitting one at the thus favors obliteration 
highest palpable vein and the other at the The solution used most frequently isyoptr 
lowest palpable dilatation of the same seg cent glucose ' WTien the injection treatment 
ment We have never injected higher than was started in our clinic sodium chloride 

the middle of the thigh, but we Usually do not , 

inject above the knee After the -elected site 
of injection is gently rubbed with alcohol 

in intravenous ntedle with short bevel and life? "'**’*"'‘*f 'Vu £>"» 

preferably of rustless steel and on a 10 cubic 
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Fig g The negative positive and cioubly positive 
Trendelenburg test The patient a leg i!> elevated and the 
dilatations are emptied Neel pressure is made on the 
course of the long saphenous v ein and the patient ts asLed 
to stand up If the veins remain empty or slosly fill up 
from below and do not change in sue after (he pressure is 
relieved the test is negative There is no reversed dow in 
the saphenous system a If the veins remain empty so 
long as the pressure u nuintamed but dll up from above 
with a sudden gush when the pressure b relieved the test 
IS positive the fiow of blood in the saphenous vein b re 
V er«ed b If howev er the veins &II up suddenly on stand 
mg inspiteof saphenouscompressioa thereisaredu.efrom 
the deep v ems Releasing the compression may produce a 
further filling of the veins thus mahing (he test doubly 
positive c Thu latter condition which indicatesavaivu 
lar insufficiency of the anastomotic veuu is not favorable (o 
injection treatment and is a frequent cause of recurrence 
(Diagram from Homan ) 


sodium salicylate, quinine, and urethane were 
gi\ en a trial Glucose pros ed to be the bland 
est, least irritant There is no danger of nec 
rosis if the solution is placed beside or leaks 
out of the \em There is no or scarcely any 
cramping following the glucose injection 
Glucose IS non to^c and systemic reactions 
as seen with salicylates and quinine are 
absent The action of glucose is not so prompt 
as that of the three other solutions but the 
reaction followang its use is practically con 
fined to the mtima Periphlebitis an infiltra 
tion and subsequent pigmentation which has 
been described after the use of the other solu 
tions,basnotbeenobber\ed However itistrue 
that large dilatations particularly if there is 
an appreciable reflux from the deep veins can 
not be obliterated with glucose In such cases 
we hate constantl, felt the necessit, of using 
more irritating solutions Setent, me per 


cent mv ert sugar prov ed to act more promptl) 
than 50 per cent dextrose The disadvantage 
of invert sugar lies in its great viscosity neces 
sitating the use of large needles \ solution of 
15 per cent sodium salicylate in jO per cent 
dextrose has shown very prompt obliterating, 
effect However, while we were able to get 
large firm thrombi in patients who did not re 
spend to dextrose, there was marked pallor 
vertigo and cramps m some cases Further 
more, the alkaline sodium salicy late will cara 
meltze sugar and the injection of such a sok 
tion IS not advusable A 10 per cent solution 
of quimne and urethane, not exceeding i cubic 
centimeter at one injection and 2 cubic centi 
meters at one sitting gives satisfactory results 
in dextrose resistant cases Here again, the 
injection should be giv en, if possible, with the 
patient in the horizontal or at least m the sit 
ting position Several patients have become 
dizzy when quinine was injected while thev 
were in the standing position 
The use of dextrose in diabetics i» not con 
tra indicated, but one unit of insulin «hould 
be administered with every 3 gram# of sugar 
or corresponding restrictions must be made la 
the glucose intake of the patient 
The amount of dextrose injected at one 
point is usually 10 cubic centimeters never 
more but frequently less, if the vein is small 
and the walls are thin Of the quinine i 
cubic centimeter is injected wuth a line hyV^ 
dermic needle and a 2 cubic centimeter tightly 
closing sy nnge 

OUTLIVE OF UVNVGEUENT 
It IS almost impossible to foretell the 
sary number of injections This wqll depen 
on the site and extent of varicosities on the 
intensity of the backpressure on the presence 
of reflux from the deep veins and finally on 
the condition of the wall of the vein to be m 
jected Thickened walls with a shrunken 
scarry intima wall not respond as readily as a 
thin walled vein On the other hand the 
presence of latent infection m the wall may 
result in a sudden obliteration of a long seg 
ment with marked penphlebitis There has 
been no complication even in such cases the 
temperature remains normal the tissue ecu 
date lb absorbed and there is no suppuration 
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Fij 10 Drawing of a \tin e-rcised immediately alter 
injecUori with 50 pet cent dettrose There is a small 
mtimal hemorrhage at the insertion of the needle The 
mtima was swollen byperertuc but no thrombus has as 
yet formed 

The patient is asked to wear an elastic 
bandage or stocking during the treatment 
This helps to keep the \eins collapsed and 
diminishes \ enous pressure The patient goes 
about his or her dail> work without any re 
stiiclions Hea\*> manual labor is not ex 
eluded However unusual exertion in pa 
tients not used to it is not permitted 
It IS advisable to start injections simulta 
neousl) at the highest and lowest palpable 
point of the same segment the highest point 
never exceeding the middle of the thigh It is 
occasional!) possible to obliterate with two 
such injections one entire segment If this is 
not accomplished the following injections mil 
be made between the two previous injections 
If one segment is completely obliterated 
another one is selected for injection If both 
legs ate aflecled, one may treat them simul 
taneouslj although much mil depend on the 
individual reaction of the patient 
If the \eins are enlarged above the middle 
of the thigh, we ligate the long saphenous 
vein with a small transverse incision in tbc 
ambulator) patient and then follow with in 
jections Such libations have also been made 
lower about a bandwidth above the knee if 
the pressure seemed too great Such ligations 
aid materiall) in obliterating the veins below, 
as the) reduce the pressure when patient 
stands at least temporarily (7) 

When all the visible and palpable dilata 
tions have been obliterated, we ask the pa 
tients to wear an elastic support for 3 weeks 
longer At the end of that time the) are per 
mitted to go around without an) bandage 



but we ask them to return m i month Not 
infrequent!) one or two more injections may 
be necessary to cure varicosities in veins that 
have not been completely obliterated in the 
first treatment An exact follow up system is 
essential in evaluating the end result in each 
individual case 

PATHOLOGICAL STUDIES OF INJECTED \X 1 NS 
In a previous paper by one of us (5), the 
fact was stressed that the coagulation of the 
blood in the injected segment is onl) second 
arv to the endophlebitis due to physico 
chemical irritation of the intima If a vein is 
injected with 50 per cent dextrose solution 
and immediately excised, there is no thrombus 
formation visible (Fig 10) In performing 
our prehminar) vein ligations we have fre 
quentl) injected the vein before ligating it 
and were thus able to stud) the macroscopic 
appearance of the intima The intima 
smooth, pale and glistening as it normall) is, 
turns red and velvety, with occasional sub 
inUmal hxtnorthages This endophlebitis 
which corresponds to a catarrhal inflammation 
of any endothelial surface produces an exu 
date The rationale of our method of localized 
compression consists first in producing stasis 
in the vein an important factor in thrombo 
SIS second in reducing the backpressure of the 
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Fig ij Same section high power Note the arti\e 
ortantMtion of the efot as compared with I igure 13 


column of blood and third in approximating; 
the injured intimal surfaces The organization 
of the thrombus which occurs slowlj and 
gradually in the spontaneous clot mil pro 
cced so to speak simultaneously with the for 
mation of the clot as the outpouring of fibrin 
ous exudate will anchor the agglutinated 
corpuscular elements (Figs ir ta 13) 

Itisexndent howeter that not all thrombi 
caused by injection treatment will show the 
same picture A secondary clot a true red 
thrombus, may form on top of the firmlv 
adherent thrombus This is all the more li 
able to happen w hen as a result of prexTOUs 
attacks of phlebitis known or unknown to the 
patient the intima is xmlnerable thickened 
(Fig 14) The importance of ligating the long 
saphenous \ein if it is wide open and feels, 
hard, lies not only in reduang the backpres 
sure but in prexentmg such an ascending 
superimposed clot from reaching the sapheno 
femoral junction 

The resxilt of well organized total thrombi is 
complete obliteration of the \ein which turns 
into a fibrous cord Such cords are well pal 
pable e\ en after months but gradually dinun 
ibh m size and are not \asible Ilowexer ifthe 
injection is followed b% a marked penphle 
bitis a brownish pigmentation may occur 


along the course of the \em We ha\e not 
seen any such pigmentation after the U'e of 
glucose solution but have obserxed it after the 
use of salicylates quinine, and urethane 
The organization of the clot may howecer 
follow d less fibrous and more vascular char 
acter Small sinuses originating in new!\ 
formed capillaries form in the thrombus and 
contain circulating normal red cells The 
walls of such mtrathrombal canals are lined 
xxith endothelium so that thex mustonnnite 
from the capillarx buds of the granulation 
tissue (Fig 15) Even more interesting Is the 
dilatation of sinuses around the internal hmit 
mg membrane These sinuses which may be 
seen to encircle the entire wall of the vein at 
the internal limiting membrane are also Lned 
with endothelium and form a new circulatioi 
in the wall of the thrombo«>ed xcm (Fig 16) 
Thex must hax e afferent and efferent ^ esssb 
otherwise normal red cells could not be sKn 
in them Cornil and Ranxier (17) baxe de 
scribed a cavernous transformation of throm 
bosed veins In our material one patient 
who had been injected eNewhere with hyper 
tome sodium chloride solution showed «ucn 
cavernous transformation Because of the 
multiple cavernous character of such a vein, 
It Is ditScuIt to get the needle into the lumen 
and the injection will be frustrated by agrow 
mgh'cmatoma before the solution can be said' 
injected 

A real restoration of the obliterated lumen 
max also take place, either bv a purulent 
softening of the thrombus with subsequent 
signs of py cmia or embolism or by a graauji 
recanahzation as a result of persistent increa e 
in pressure If the pressure from the saphe 
nous distribution or from the deep 
constantlv high because of \al\ular insuib 
Ciency the recanahzation will manifest itsei 
in a true recurrence 

INTOWXRD SVMPTOSIS FOLLOW ISO ISJECTIOV 
Untoward sxmptoms following injection 
can be grouped under immediate and late 
The immediate s\ mptoms following the in 
jection of sO per rent dextrose are very sli^'h 
but xar> greailj The reaction following inr 
first injection is usually greater than af'^^ 
subsequent injections I his would indicate 
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Fiji ij SuiKtK{omb\is«nth«\UKN<»\ InjpiWotthe 
age of ihe thronibu$ as shown b> lh« mlitni Kar there is 
DO tendency to organue the clot 


that the patient’s anxietj and the fear of the 
unl^nown lowers the threshold for pam slim 
uli Also m women the complaints are more 
marked than in men Most men receive the 
injection without any painful sensation The 
cramping pain must be differentiated from 
the. pain following a perivenous injection If 
the needle is not in the vein, a blanching and 
ballooning out of the skm occurs SimuUane 
ouslj a sharp, localized burning pain is com 
plained of which is a better danger signal 
than the visible infiltration of the subcutane 
ous tissue The cramping pain which follows 
a correct intravenous injection occurs onl> 
after a minute or two evidently at the lime 
when the hypertonic solution reaches the 
nerve fibers in the adventitia either through 
the wall of the vein or through the capillaries 
\t the same time because of the stimulation 
of the sympathetic perivenous fibers an ac 
live contraction of the vein occurs, which may 
be so e^tensiv e and last so long that a second 
injection is not possible This active venous 
contraction has been observed not only on the 
exposed vein but m a great many instances 
during the usual treatment The veins empty 
their walls become palpable and give the 
clinician a chance to estimate their thickness 
1 ‘h.lcboliths become palpable 



Fig 14 ChroDK penpWcbitis The muscular layer has 
been replaced by fibrous tissue The intima is thick and 
contains snull areas of round cell infiltration Inicction of 
such a vein may result in acute pWihitis and periphlebitis 

This cramp, which 13 described b> patients 
as exactly the same sensation as they have 
experienced on stretching their limbs m bed 
or as occurs when the limbs arc put in cold 
water, lasts only a Jew minutes It is the most 
frequent symptom noted The cramping is 
very much milder after injections of dextrose 
than after those of sodium chloride or sodium 
salicylate With quinine and urethane, a 
moderate cramping is observed 

Other symptoms such as pallor, dizziness, 
nausea that may accompany any intravenous 
injection, sometimes occur Of out entire 
senes, one woman always became faint as 
long as she remained in the sitting position 
dunng the treatment, another had to he down 
1! the injection was given v hile she kept the 
standing position This postural hypotonia, 
which occurs in individuals with an unsta 
blevasomotormechanism isprobably exagger 
ated when hypertonic solutions are injected 
The injection with patient m the horizontal 
position then is desirable also from this stand 
point Ho ever, when the veins become 
partially obliterated by previous injections 
the sitting or standing position must be as 
sumed In our fairly large senes of cases, only 
a could not stand the elevated posture 


SS4 


SURCFR^, G\\rCOLOG\ OBSTETRICS 



tig 15 'ancose\eininjected3inonthsprt\K>usI> mth 

50 per cent dextrose There was a nurled reflux from Ibe 
deep sems There is an irre^lar sinus around a saKeand 
another one m the middle of an old hyaline thrombus 
There are narrow sinuses at the penpbery of the thrombus 
I heM are not artefacts as circulating red cells can be seen 
in them with higher magnification 

In 2 cases m our senes 10 cubic centimeters 
of the 15 per cent concentration of sodium 
salicjlate produced violent abdominal pain, 
faintness, and dizziness followed b> a chill 
No further s) mptoms dev eloped Since theise 
two instances we do not inject more than ^ 
cubic centimeters at the first sitting although 
more than 50 patients tolerated the 10 cubic 
centimeter dose without an> reaction 

lAiler symploms — necrosis In more than 
3 000 injections of 50 per cent dextrose solu 
tion not one slough was encountered The 
solution, a few drops to 2 cubic centimeters 


Fig 16 Old hj-ahne thrombus. \ tin has btes injtctfil 
with JO per cent dtTlrose a months prenous to eicaoi 
There was a marbed bactpres>ure from the long sipl«*i3 
vein which had not been bgatedintbiv patient. Tkerej™ 
several sinu<es wjtbn the thrombus \ 
thrombus 1$ seen m one of the sinuses that formed snwni 
the interna) limiting membrane These cavernous tinuyt 
are very hard to reinject The needle may not ana tie 
lumenand ihe response to the irritant solution is verypoor 
Such fecurrences are the result of continuous pres-ure ot 
the thrombus from above or from the deep veim 

Hemorrhage We have not observed w' 
external hxmorrhage N ot mfrequentl) , 
ever, a hxmatoma develops around the punc 
tured vein, due to leakage of blood from the 
injured vein This is particularly seen m 
women with soft poorly contractile ves«i» 
who show ‘ blue bumps ’ at the slightest id 

jury These small hxmatomata have DO ii|f 

fher significance and disappear after the 
visible transformation of blood pigment loW 


was inadvertently several times deposited biliverdin and bilirubin The compression 
outside the v ein but in 2 day s when next seen pad applied after the injection, will pre' e"' 
such patients presented no sign of necrosis a large hxmatoma and helps in the ab«oi? 
not even an induration The safety of the tion of the existing ones 
dextrose solutions is a great advantage even Embolism Up to the present time, we have 
if the action of the vein is not as prompt as notobservedanv case of pulmonary emboli® 
with more irritant substances Since we have either fatal or non fatal Our attitude in lhi> 
Used the dextrose solution combined with question has been discussed m a prenoto 
per cent sodium salicylate we have not en paper (7) Not onlv is the danger 0^ P j 
countered any difficulties but we believe that monary embolism much less than after radiw 
increased caution when using such a solution excision but it is probable that varico'C ve®’ 
IS advisable Followang the use of quinme <1 untreated may give nse to a pulmonary e® 
marked fibrosis was observed in some in holism in a small percentage of cases 
stances but no slough was encountered Three bitis per se as shown in Browns statistics 
small sloughs were encountered since the U'O. from the Mayo Clinic carnes hardh an 
of the dextrose sodium chloride mixture bv a dence of embolism On the other hand opera 
y ounger member of our dime tions that require prolonged immobiliarhon 
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Fig 17 Isolated s arrt running in a transverse direcuon 
Slight backpressure One imcction of 5 cubic centimeiers 
of so per cent dextrose effected a perfect cosmetic aiw 
functional result After « >ear result was still the same 

that pre\ent diaphragmatic and other muscu 
lar action, show the largest percentage of 
embolism The fact that patients are ambu 
latory and that the thrombus is firmly at 
tached and not loose as is a spontaneous 
thrombosis add a certain safety to the mjec 
tion method Howe%er, no such procedure 
tan ever be entirelj devoid of this danger If 
one were to condemn a method for a possible 
incidence of embolism, fractures could not 
be reduced and splinted hernias could not be 
repaired 

INPICVTIONS AND CONTRA INDICATIONS 
As has been mentioned, injectJon> are ad 
vised onlj if the varices are below the knee 
and if the reflux from the deep veins is not 
appreciable If the long saphenous vein is 
distmctlj palpable abave the knee or if dis 
tinct dilatations are palpable the vein is tied 
at the highest palpable jioint In case of ver> 
CTtenstve varicosities both below and above 
the knee and particular!) if ibtre is a marked 
venous reflux, a radical operation rs advised 

These indications have been followed in 
our clinic for the past 3 )tars The) are of 
course subject to change and arc the result 
of our anal) "OS ol failures 

The injection treatment is contra indicated 
when the history or the test for deep venous 
return rev eals an obstruction of the deep veins 





Pig 18 Vancose uk«r with marked involvement of the 
long saphenous vein Injectons and three applications of 
Unnas boot resulted in a firm healing of the ulcer Suvh 
healed ulcers must be protected for several months from 
injury and carefully bandaged 

It may be quite possible and in one case we 
have definite evidence of it, that the deep 
thrombosis which brings on the superficial 
dilatations became compensated or otherwise 
overcome, so that the superficial veins could 
be removed without the slightest disturbance 
Generali) speaking the diffuse, hard cedema 
which IS claimed by some authors to be of 
Ijmphatic origin (10 ib) either prevents the 
injection of the superficial veins, or at least 
makes it unnecessary, as the cedema will not 
be benefited and the veins wnll refill from the 
deep circulation Occasionally, an injection 
into a superficial vein ma) flare up an old 
deep phlebitis and result m cedema 
A superficial phlebitis, acute or subacute 
contra indicates the injection treatment If 
the infection still slumbers m the wall of the 
Vein an injection maj flare up the process 
We had the opportunity to observe such a re 
action in two instances, while the sudden 
flare up successfully obliterated the veins, 
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\ancos(. u1c«r treated wiihpasubcotsfor 
i >ears pre\ious to a'lmi sion The \ein railicalK 
ciscd because of the extent of \ancosittesand a full thick 
"•S8 graft was applied I rompt healing took phcc 


\-anco itjis both below and abj'f 
the knee with marked reflux from the d ep'eins Pressua 

Is applied on the Ions wpheaous \ein abo\e m piiec 


which marked fiilmgof the terns has taken place 


such reactions arc painful and alarming to the 
patient If the patient is up and around and 
if the saphenous \cin is ligated no propaga 
tion of the clot must be feared 

In order to a\oid such reactions the rule 
should be folloutd that we obserxe in repair 
mg a \entral hernia due to abdominal sup 
puration For 6 months but preferabl> for a 
jear \ancose \etn8 should not be injected if 
there is a historj of acute redness swelling 
and induration of the superficial xeins \ 
chronic induration howexer e\en in the 
presence of an open ulcer is not a contra 
indication We ha\e injected \ems aboxe 
varicose ulcers m 75 instances without an> 
reaction 

Prcgnauc\ and tiijectioii trecifnent \eDOUs 
pressure m the lower extremities nses with 
the advance of pregnanej Existing varicose 
veins are aggravated The) do not recede 
after childbirth but get progressive!) worse 
with each pregnane) The question arises 
whether it is advisable to treat the veins dur 


of course istrueonl) of thetruevaricoKtein 
If the deep circulation is obstructed ano 
if the CO existing Ivmphatic block products 
oedema the injection treatment is obvtou.li 
not indicated and will not influence a Wsl 
partum phlegmasia This important 
pregnanev and varicose veins— needs further 
investigation and stud) 


RESVLTS 

The figures given include the first 
which were reported m a previous article I 
The total number of cases reported 
paper is 500 Of these 389 have received the 
entire course of treatment 

The average number of injections in an) one 
patient is astonishinglv low due to the ac 
that several voung women especial!) m our 
private work pre'^ented themselves earl) an 
were relieved verv readil) after a few trea 
ments (Fig 17) In these earlv cases t 
number of required injections varied between 
one and six and averaged rough!) ■ 

more advanced the condition was and t e 
more incompetent the communications be 


until after childbirth Based on a small ex 
nenence with pregnant women (6 cases) we 
found that the injection treatment gate them 
subject.! e relief and that if the main »phe 
^ J I obliterated or ligated the 


tween the long and short saphenous veins 


between the superlicial and deep veins 


tbf 


progress 


of the disease could be stopped This, 


higher the number of injections became In h 
group of I such cases the average number 0 
injections was 22 If ulcers were present the 
injection treatment was supplemented wit 
pasteboot treatments of Lnna 
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adema oanosis and muUiple liMd 
uicm foltewins deep Ihrembophlebuu The limbs «et« 
su peniedalmo t \erticatl> for ioda>8 The ulcers on Ibe 
^'^ntleg«eree\cl«ed pralted andanetten<i\eremo\al«( 
‘utjcuuneous tissue and fascia was performed The ulcer 
on the left ide healed dunnj; rest m bed The leg was not 
operated upon Sis months after operation the indura 
lion and eedemi were far les> mari.ed on ri-’bt side 

hile the degree of in\ oh emen t to a certain 
extent xtiil enable us to determine the neces 
liar) number of treatments other factors 
such as the prexailing backpressure m the 
'aricose \em, the degree of stagnation the 
condition of the wall of the vessel should be 
cunsukred So it is impossible to tell the pa 
tient even approximate!) the necessary num 
cr of injections It is also true that different 
patients respond diflercntl) to this treatment 
n one patient ever) single injection pro 
uuccs prompt obliteration m a segment of 
several centimeters while in another patient 
seemingU m the same identical condition 
onl) repeated injections into the same seg 
^ent will bring results We have learned 
ccentij not to inject glucose into a partiallv 
oDiitcrated vein as the parietal thrombi in 
uc prtv lousl) injected \ eins do not respond 
K ucose as readil) as in a thin walled vem 
or such cases glucose sodium chloride has 
Pro'ed to be effective 



I u it Bilateral elephantiasis with necrotii. spreading 
ulcers The ulcers were infected She refused hospitalua 
tion after a while and could not be followed 


The length of lime for cure varied not onlj 
according to the degree of mv olv ement but ac 
cording to the number of visits made in a 
week and the number of injections during one 
visit Therefore the a\ erage time required for 
cure, namel) a 94 months, roughl) 3 months, 
cannot be evaluated without further anal) sis 
Injections of glucose can be made ever) sec 
ond da>, two or three segments being treated 
at a time However, most patients prefer not 
to come more often than twice a week and 
because of social reasons, the dispensary pa 
tient can hardl) come more often than once 
a week Also the number of injections given 
at one visit seldom exceeds tw 0 The length of 
time for cure \ anes from 2 v\ eeks to 9 months 
the average is 3 months The large number 
of ulcers treated makes the time unduly long 
An unusual opportunity was offered to 
compare these results with those obtained m 
19 patients previous to the institution of 
the injection treatment These patients had 
visited the surgical dispensar) at earlier 
l>eriods and had continued their visits after 
our dime had started The length of prev lous 
treatment vaned from i vear to 35 )ears an 
average of 8 6 )ears The average time re 
quired for cure under our management was 
3J4 months (Fig 18) 
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With the reser\ations mentioned, \ic sub 
init the immediate results ol the injecUon 
treitment as follows 

Total fiamber of cases injected 3S9 

Number of injections in a smcte case 1-35 

Average number of injections in a single case 6 2 
Length of tune required for cure /* vseels to 

to months 

\v erage length of lime required for cure 3 months 

FAILURES 

The failures must be classified into imme 
diate and late the late failures being the re 
currences E\er^ case in which a permanent 
obliteration had not been obtained was classi 
fied as a failure Recurrences could be ob 
served as earl> as 6 weeks and as late as i 
jear While it was impossible to re evanune 
all discharged patients thej were routinely 
asked toteturne\er) ^months If isprobable 
that a comparative!} larger number of pa 
tients wnth failures returned than of those 
cured 

The total number of failures in this senes 
was 41 106 per cent, m 389 cases The 
analysis of these failures was far more m 
structive to us than was an analysis of our 
favorable results The cases which resulted 
m failures could be readily classified into the 
three groups, namely 

1 Those with long saphenous veins wide 
open Vvnth incompetent v aJv ea so that the back 
pressure caused canalization of the throm 
bus (Tig 16) 

2 Tho'-e with large saccular dilatations 
with intima not intact and with extensive 
scar formation In these cases rhe intima 


the intima no artery clamps are applied on the 
Vein In this manner we believe it is possible 
to reduce to a minimum the possibility of the 
occurrence 0/ a thrombus at the proumal 
stump of the vein The skin incision is closed 
With a few stitches of interrupted dermal su 
turcs on a straight skin needle A compression 
bandage is applied with adhesive tape The 
patient is allowed to go home immediately or 
if conditions would so indicate, is hospitalized 
for 24 hours 

Such ligations have been earned out in 61 
instances, mtb no infection or bleeding in any 
of them A thrombus of the proximal stump 
Was palpable in 3 cases A thrombus was 
found m the distal stump in almost every 
case In two cases following the ligation a 
massive thrombus of the entire long saphe 
nous vein occurred distal to the ligation One 
patient suffered an extensive penphlebitis fol 
lowed by a brawny induration, but the tem 
perature remained normal These patients 
were not hospitalized The massive throm 
bosis resulted m a complete obliteration of the 
varicose veins A latent infection must have 
been present in the wall of the vein at the 
tune of operation 

Further experience is essential to deter 
minehon often massive thrombosis mil follow 
ambulatory v ein ligations ^\’hlIe such a reac 
tion IS not aimed at it may lead to a rapid 
cure of such varices as have been observed 
after trauma or after an acute superficial 
phlebitis 

As to the second group, invert sugar 73 per 
cent was the first of the stranger solulions 


would not react to a bland stimulus (Fig 14) 

3 Those in which the Trendelenburg test 
was doubly positive indicating a reflux from 
the deep circulation as a result of incompetent 
valves in the anastomoses between the super 

ficial and deep venous system I Fig 15) 

The logical means of overcoming failures m 
the first group is the ligation of the long 
saphenous v ein at the highest palpable point 
Under local infiltration an^thesia with one 
half per cent novocain adrenalin a short 
transverse line of inasion is inliltrated with 
mat care not to inject into tte cein The 
Cein lb ecpobcd and cut between tno rTo I 
chcom.c catgut hgatures To at Old damage to 


Used The solution is thick which necessitates 
the use of large needles This is an evndent 
disadvantage However the action of invert 
sugar IS noticeably stronger than that of the 
per cent dextrose solution and the reac 
tion of the patient to it hardly any greater 
Solutions of 60 and per cent insert sugar 
have been tried and discontinued as no par 
ticular advantage over the jO per cent ilex 
trose coufd be observed 

A 10 per cent solution of quinine urethane 
produced rapid and satisfactory obliteration 
A solution of jO per cent dextrose and 15 
percent -sodium saJjcyJate combined produces 
good effects while injected separately they 
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ha\e been known to sclerose the \ems It is 
possible that the corroding effect of sodium 
salic>Iate, which is used m the combined solu- 
tion m a comparati\ely weak concentration, 

IS buffered by the thick sugar solution, which 
aUiatts a and thws {litthet 

dilutes the caustic agent Clinically the solu 
tion causes a marked cramping, but a throm- 
bus IS promptly formed and there is rouch 
perivenous exudate We reserve the use o! 
this solution for large sclerotic veins that do 
not respond to treatment with sugar solu 
tions MTien used m large varicosities, it 
should be easier to avoid the danger of a pen- 
venous injection Because of the caramchaa- 
tion of the sugar m the alkaline sodium sali- 
cjlate we have given up the use of this 
ftuxture and have substituted glucose sodium 
chloride 

In the third group, those with incompetent 
anastomotic valves, there is either an m 
creased deep v enous pressure or at least a con- 
tinuous tefux from the deep circulation 
(Fig so) Clinically, these veins respond 
readily to injection, but the vances reappear 
very shortly, and can be obliterated only with 
great difficulty The pressure m such veins is 
high even m the horizontal position, and they 
do not disappear when the patient lies down 
However, there may not be an obstruction to 
the deep circulation— a fact which can be 
ruled out by the test of Peilhes described 
In these cases with incompetent anvsto 
motic valves, radical excision of the mam 
trunk, with the lifting up of the tributaries 
flora the fasaa thus brea^ng the connections 
between the deep and supcrfiaal system, has 
given us the best results In this senes i6 
such operations were done Spinal anxs 
^esia IS preferable Patients are not immo 
bUized in bed and are allowed to get out of 
bed on the fifth day Thus instead of trying 
to prevent embolism by the usual prolonged 
mimobilization, we try to prevent thrombosis 
by early movements 

The use of thyroid extract to prevent pul- 
monary embolism has been suggested by 
waiters In an obese woman with low blood 
pressure, the ty’pc of patient m whom embo 
U5.ni IS to be feared, a very extensive Kondo- 
uon operation was performed She developed 
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a pulmonary embolism on the twenty first 
postoperative day which, however, did not 
end fatally She received 6 grains of potent 
thyroid extract during the entire postopera 
tive convalescence but could not be allowed 
to get up, because of the necessary elevation 

COlfllENT 

The mjection treatment of varicose veins 
has proved to be a valuable addition to our 
therapeutic armamentarium If the cases are 
properly selected, the percentage of cures will 
certainly exceed those following radical sur- 
gery Our oldest cure is now of 3 years’ dura- 
tion However, judging from the end results 
following radical operations, the greatest per 
ceotage of recurrences takes place within the 
first 5 years after operation The follow up 
records of the discharged cases are naturally 
of great interest, and for this reason every 
effort is ^mg used to establish an accurate 
follow up system 

The advantages of the injection treatment 
are evident the patient is not hospitalized, 
does not have to discontinue work, and suf 
fers very little discomfort during the treat 
ment The danger of the injection treatment 
lies m the fact that it la easy to perform 
However, if the cases are not scrupulously 
selected, the treatment w ill be discredited and 
again discarded, as has happened before in the 
past 

The ideal solution for the injection treat- 
ment has not yet been found We believe 
that most of the solutions used are too irritant 
Sodium chlonde, sodium salicylate, quinine 
and urethane, all cause a great deal of cramp 
ing aud the possibility of necrosis is always 
present Fifty per cent dextrose is the least 
irritant and works very well in the non 
inflamed, thin walled vein By the addition 
of 13 per cent sodium salicy late, the efficiency 
of dextrose has been increased and yet we 
have reason to believe that the presence of the 
hypertonic dextrose buffers the sodium sah 
cylate and the danger of necrosis is thereby 
diminished Viscosity is another problem If 
the solution were thinner, finer needles could 
be used 

The combination of preliminary ligations 
followed by injections has been very satisfac 
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tor) This method diminishes backpressure 
and pre\ents an ascending thrombosis ^^e 
are aware of the objection— that theproTiinal 
stump itself maj gi%e rise to an embolism 
We ha\e carefullj palpated the site of liga 
tures in e\er) case Uhile the distal stump 
has ^e^J often shown a thrombosis and while 
in 2 cases a massi\ e thrombosis distal to the 
ligation followed, the proximal stump showed 
a palpable thrombus m 2 out of 61 cases The 
patients are not immobilized, not hospitahzed 
Jlost of them ha\e lost but one daj of work 
after ligation 

We belie\e that the radical operation also 
has a \ er) definite place in the treatment of 
\ aricose \ eins The reflux from the deep \ ems 
can be logicallj attacked onlj bj interrupting 
the communications between the deep and 
superficial \ enous s) stem If radical surgeo 

15 resorted to, it should reallj be radical The 
ligation of the saphenous \ein should be done 
as high as possible, with an loasion about two 
fingen\idths below and parallel to Poupart’s 
ligament The stump of the ligated saphe 
nous ^ em should be as short as possible The 
long saphenous ^ em can be stnpped aboxe the 
knee, but below the knee the mam object of 
the operation is to interrupt all perforating 
sems This is far more important than the 
remo\ al of an isolated dilated segment The 
operation is preferablj done under «^pinal 
antsthesia, the patient is not immobilized 
longer than 4 to 3 daj s after the operation 

Such operations are not frequent!) indi 
cated In close to 400 cases it was performed 

16 times an inadencc of 4 per cent of the 
total number 

Discrimination in the selection of cases for 
the injection treatment will bnng the highest 
percentage of results 

No mention has been made in this paper of 
the treatment of deep thrombophlebitis and 
of the tbrombophlebitic ulcer, as the injection 
treatment of them ob\iousl) is not indicated 
The histor) of a sudden pamful swelling fol 
lowing operations, infectious diseases or 
childbirth, and later of a persisting cedema 
and quite frequentl) of ulceration suggests 
such a diagnosis e\en without circulator) 
tests Collateral arculation, de\ eloping after 
deep venous block, ma> appear on the ab 


dominal w all or m the lumbar region and helps 
to diagnose the le\el of \enoiis block 
The prognosis as regards these disfignnng 
and painful sweibngs is not entirel) hopeless 
The leg must be kept as free as possible from 
ttdcma b) the prolonged u«e of an elastic sup- 
port Six months after the initial attack care 
ful massage and baking ma) be started e 
hate seen slight nses m temperature and 
malaise e\en as late as 6 jears after treat 
ment and therefore adtise massage which 
should be graduall) increased in intensit) If 
the limb has been allowed to remain water 
logged for a long penod of time, the skin and 
subcutaneous tissue become so fibrous that 
e\en when the cedema has been remoted the 
leg will not be able to regain its normal shape 
and size In extreme cases which maj justh 
be called elephantiasis, a modified Rondoleon 
operation has been tried with encouraging 
results (Fig 21) In one patient, large, almost 
arcular ulcers de\ eloped on the base of an old 
thrombophlebitis (Fig 22) Treatment con 
sisting of Nertical suspension stenlization of 
the ulcer, and full thickness grafts resulted m 
great lmp^o^ement but the patient left the 
hospital before completion of the treatment 
and could not be traced 
Some tbrombophlebitic ulcers, if not too 
far advanced, may be treated with paste 
boots Such treatment results m a slow but 
firm heahng and 6 months to a year later 
careful baking and massage may be started to 
loosen up the fibrosis 
Patches of hyperkeratosis which dev clop on 
old ulcers must be treated with dermatologi 
cal measures Itching eczematous skin re 
spends very well to crude coal tar Shiny 
bnght red weeping areas of eczema, which 
give the impression that the epidermis has 
stmpfy been puffed oS the surface are very 
painfuland occur around vancose ulcers Paste 
boots are a most soothing dressing for them 
Differentiation between the vancose ulcer 
from the thrombophlebilic traumatic luetic 
trophic ulcers and arteriosclerotic and dia 
betic gangrene is important not only from a 
prognostic standpoint but because the use of 
injections in vancose idcers is not indicated, 
even if a few vances above the ulcers are 
present 
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Considerable use has been made of sUn 
grafts If the granulations show a healthj red 
appearance and if smears show a relati\e ste 
rility they are shaved off with a flat razor and 
the graft is applied Full thickness grafts and 
pinch grafts seemed to give better permanent 
results, although the percentage of takes was 
not so high as with Thiersch grafts It is es 
sential, however, to get nd of the cedema as 
much as possible before the grafting is under- 
taken 

StIUMARV 

I The management of 500 cases of van 
cose veins and their sequel® is descnbed A 
thorough examination of the patient, ruling 
out conditions which contra indicate injec 
tions, IS discussed 

a Tests of artenal and venous circulation 
ate descnbed Patients with beginning arte 
rial occlusion or with obstructed deep venous 
circulation are excluded from treatment The 
test for reflux from the deep veins is also 
significant 

3 The technique of injections and the solu 
tions used are descnbed together with the 
selection of the site and number of injections 

4 The histology of injected \ eins is briefly 
discussed 

5 The perusal of follow up records showed 
recurrences m 10 8 per cent of the cases In 
such cases the persistence of increased pres 
sure usually indicated surgical procedures 
such as hgation or radical excision 

^ radical operation for v ancosc v cins 
has been carried out in 4 per cent of the total 
number of treated cases It is bcltev ed to have 
a limited brut definite place in the treatment 
of varicose veins 
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bacteriology and pathogenesis of APPENDICITIS" 

H E DORSET, BS ms Rochestek IIjwesota 
F eUowia Bactcnolafr TbeM<yx> Foundation 


R OSENOU , Bargen, Nickel, Haden, and 
Bumpus and Mcisser havesfaownthat 
«hen streptococa freshly isolated 
from foci in patients ^\ho ha\e certain dis 
eases, are injected intra\ enously into am 
mals, it is possible to produce, m a large per 
centaic of the animals, the same disease as 
that from which the patient is suffenng The 
bacteriology of appendiatis and the elective 
localization of bacteria isolated from the 
appendix have been studied by Rosenow 
He Isolated streptococci and colon baalli 
from patients with acute and with chronic 
appendiatis, and by injection of these cul 
tures into rabbits be produced lesions in the 
appendices of a considerable percentage of the 
rabbits In a second senes of etpertments, be 
was able to produce lesions m 70 per cent of 
ammals which recen ed injections with strains 
of orgaiusms obtained from human beings 
xnth appendicitis Rosenow and Dunlap 
found that cultures made from the tonsils of 
persons who had had appendicitis, caused 
appendiatis in 47 per cent of the ammab 
which received injections of the cultures 
This work of Rosenow and Dunlap was done 
during an outbreak of appendicitis m a mib- 
tary academy Evans studied 236 cases of 
acute appendiatis in more than 16,000 stu 
dents, and found that infection m the respira- 
tory tract preceded the acute appendiceal 
attack by, on an average, 16 days It was 
noted also that appendiatis most frequently 
followed the subsidence of acute infections 
of the nose or throat Of the total number 
of students who had acute infection of the 
upper part of the respiratory tract acute 
appendiatis developed in only i 5 per cent 
whereas an acute infection of the appendix 
developed m 3 or 3 5 per cent of the students 
who had this type of infection of the respira 
tory tract during penods when there were 
outbreaks of appendiatis 

Organisms other than streptococa have 
been iecov ered from the appends leinm ed at 


operation Thus, Dudgeon and Mitchiner 
isolated bacillus welchii from material re 
moved from the intenor of the appendix 
Cultured aerobically, it yielded either pure 
cultures of colon baalli, mixed cultures of 
colon baalli and streptococa, or staphylococ 
cus albus and streptococa More recently, 
HaUieganu and Inmmoiu were able to iso- 
late the bacillus mucosus capsulatus enter 
ogenes from 84 of 103 appendices from cases 
of appendiatis 

In view of the reported variation m the 
results 0/ cultures in acute appendicitis it 
becomes apparent that in order to cstabhsh 
an etiological relationship of the organism to 
the disease, one must determine the results 
of inoculation of experimental animals with 
these bacteria The work of Rosenow on the 
elective localization of bacteria in vanous 
pathological conditions, including his own 
studies on appendiatis suggested the pies 
ent additional study of the bactenal flora 
isolated from the diseased appendix and from 
the throats of patients during acute attacks 
In the attempt to throw light on the «jurce 
0/ infection in the appendix, I studied the 
cultural characteristics of bacteria isolated 
from the appendices of patients who bad 
undergone appendectomy and from the naso- 
pharynges of patients wnth appendiatis 
Next, I studied the localizing power in am 
mals of these bactena As a control, I nude 
a similar study of bactena obtamed from the 
tonsib in patients who had attbntis The 
part of the study that had to do with cultur 
ing of the onginal matenal will be related 
first Cultures were rot always taken from 
the appendix and the nasopharynx of the 
same patient, for the reason that the ap- 
pendix was not available for culture in each 
case The technique employed was similar 
to that used by Rosenow 
The matenal for cultures from the naso 
pharynges of patients with appendiatis was 
obtamed by swabbmg the nasopharynges 
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Vrith stenie cotton swabs, at the time of, or 
withm 24 hours after, appendectomj The 
material on the STiabs was suspended in 
2 cubic centimeters of gelatin Locke solution 
and this suspension was introduced into tall 
tubes of glucose brain broth and glucose 
brain agar 

The tubes previously had been heated to 
boiling for 10 imnutes to drive off the OTjgen 
and subsequently were cooled to 40 de 
grees C The tubes then were rotated vigor 
ously to miT the contents thoroughl> 

The tubes ^ere sealed with stenie \aseline, 
all cultures v.ere incubated for from 18 to 24 
hours, and the pnmary, often mixed, culture 
^as used for inoculation of animals 
The use of tall tubes of glucose bram broth 
and agar ^as suggested bj Rosenow to obtain 
a wide range of oxygen tension in order to 
fulfill the oxygen requirements of vanous 
bactena It has been found that at the hot 
tom of the tubes, adjacent to the piece of 
brain, methjlene blue is decolorized and that 
the media are sufficiently anaerobic to grow 
tetanus bacilli Also, the bacteria from the 
n^pharynx were planted on plates of horse 
blood agar 

The cultures from the appendices were 
made in a similar manner As soon as the 
appendix was removed by the surgeon it was 
placed m stenie gauze and taken to the lab 
oratory If the appendix appeared acutely 
inflamed, some of the material from the intc 
nor was drawn into a sterile Pasteur pipette 
and introduced into tall tubes of glucose 
brain broth and glucose brain agar 
Usually one tube of agar and one tube of 
broth were sealed with vaseline to insure 
anaerobic conditions 

Further cultures were made directly from 
tissue of the appendices Under stenie pre 
cautions, a portion of the wall of the appendix 
'las cut off and placed m a tube containing 
10 cubic centimeters of sterile ph>sioIogical 
solution of sodium chloride, and this was 
sniken thotoughlj The tissue then was 
ranaerred into another tube containing 
stenie physiological solution of sodium chlo 
nde and this was repeated until the tissue 
ad been washed three times Under stenie 
precautions an envulavon was made of this 


thoroughly washed tissue by gnnding it m a 
mortar with sand and about 4 cubic centi- 
meters of glucose brain broth Approximate!) 
I to I 5 cubic centimeters of this emulsion then 
was inoculated into tall tubes of glucose brain 
broth and glucose brain agar 

Since most of the cultures from the ap- 
pendix yielded mixtures of streptococci and 
^lon bacilh, since pure cultures of the strep 
tococcus obtained by plating methods failed 
to produce lesions in the appendices of experi- 
mental animals, and since colon bacilli, if 
present in large numbers, usually killed rab- 
bits from overwhelming infection before le 
sions of the appendix had time to dexelop, 
It was attempted to kill the colon bacilh b> 
heating the inoculated tubes of glucose bram 
broth and glucose brain agar to 55 degrees C 
for 45 minutes m a water bath Most often 
(and this is the preferable method) thej were 
heated before they had been incubated, al 
though ID some cases the cultures were incu- 
bated from 18 to 24 hours and if a mixed 
culture of streptococci and colon bacilli was 
obtained, they then w ere heated The culture 
then was plated to determine its purity or 
the relatixe number of colon bacilli that 
remained 

In the control cases of chronic arthritis, 
the cultures for injection of animals were 
obtained either from extirpated tonsils or 
from material expressed from tonsils tn stIh, 
b> inserting a small laryngeal mirror between 
the tonsil and the anterior pillar and by 
appl>ing pressure toward the base of the 
tonsil Bj, this means, material was expressed 
and by means of the mirror it was trans 
ferred to gelatin Locke solution In the lab 
oratory, the gelatin Locke solution was intro- 
duced into tubes of glucose bram broth and 
glucose bram agar and on blood agar plates 
The 18 to 24 hour pnmary growth m the 
glucose bram broth was mjected into animals 

REStTLTS OF CULTURES 

Strains of streptococci were isolated from 
thenasopharyngesof 13 patients suffenng from 
acute, subacute, and chronic appendicitis 
Of these cultures 9 were of nonhemolytic 
streptococa, and one was of a hemolytic 
streptococcus In three instances the strep- 
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TABLE I —RESULTS OF CULTURFS FROM THE 
APPENDICES AND NASOPH\R\NGES OF r\ 
TIENTS \\TTH APPENDICITIS AND FROM THE 
TONSILS OF P\TIENT:S MITH ARTHRITIS 


App« dicMfromsSpAt «n(9 
withsubacut«a dchronic 
appendicitis I 


g slreptanmia and 
(emnl nol*aI]> 
■taphylococcus and 

g atrrptococcui (ts 


Non bamolyt c atniitoeomia 
IfCetn producing atnptococcua and 

!l<melytie atrcptocotcui 
Green produc ng itreptococcui 
Green (voducing urepiococcui and 

Hxmolyt c (GcplMoma 
StreBioeoccwi andtlapbylococciie 
tlXRiolyuc and green prodvcing 


tococcus was assoaated with micrococcus 
catarrhalis 

Up to this point the cases of appendiatis 
ha\e been mentioned as a group, mthout sub 
groups In considering results of cultures and 
inoculation of animais, acuta and chronic 
cases will be separated The cultures obtained 
from the appendices in 28 cases of acute ap 
pendicitis consisted chiefly of streptococci 
and colon baalli The former were present 
in predominating numbers and were morpho 
logically typical diplostreptococci and strep 
tococci m short chains which grew readily in 
ordinary media after the pnmary growth had 
occurred under reduced oxygen tension in tall 


and colon baalli W'ere cultured from 16 ap 
pendices, streptococci and staphylococci from 
2, pure cultures of streptococci from 3, and 
pure cultures of colon bacilli from 4 The 
three remaining cultures were negative Oty 
Uns vermiculans was found in one appendix 
from which a pure culture of green producing 
streptococci was obtained The indifferent 
streptococci were morphologically identical 
with the green produang streptococci 

The results of cultures of material from the 
tonsils of 22 patients with arthritis are men 
tioned in general m the section on results of 
inoculation of animals and are given in detail 
in Table I 

RESULTS OF INOCULATION OF VXISIAtS 

The number of strains and animals Ubcd in 
the inoculation experiments, the mortality 
rate, the inadence of lesions in, and the iso 
lation of the streptococcus from the different 
organs following intravenous injection of the 
organisms that had been isolated in the dif 
ferent groups of cases are summarized la 
Table 21 

Throughout this study, rabbits weighing 
1,500 to i, 8 co grams were given irora 3 to 6 
cubic centimeters of the original glucose 
brain broth culture by way of the marginal 
vein of the ear Subc^tures in glucose brain 
broth in a dosage of 7 to 12 cubic centi 
meters, were used for the two subsequent 
injections given on successive days to those 
animals that survived The animals that 
withstood the effects of the injection were 
chloroformed usually at the end of 7 to 10 


tubes of glucose brain broth These strepto 
coca produced green pigmentation or indif 
ferent colomes on blood agar Twenty five 
of these cultures were from emulsions of the 
wall of the appendix, and of these 23 con 
sisted of mixed cultures of streptococa and 
colon baalh, and 2 cases yielded strepto- 
coca, staphylococa, and colon baalh The 
3 remaining cases which yielded pure cul 
lures of green produang streptococa were 
obtained from material from the lumen of 
the appendix 

Emulsions of the walls of 28 appendices in 
the cases of subacute and chronic appendiatis 
yielded the foUowmg results streptococa 


days after the first injection 

At necropsy, the organs were carefully in 
vestigated for gross lesions, and speamens 
of the heart's blood as well as material aspi 
rated from the lumen of the appendix, 
mesenteric lymph nodes tidney s, and joints, 
were introduced into glucose brain broth and 
spread on the surface of blood agar plates 
Appendices in which there were gross patho 
logical changes were placed m jo per cent 
formalin to prepare them for microscopic sec 
tion These were stained for cellular changes 
by bxmatoxyJin and eosm Also they 
were stained for baefena by the Rosenow 
modification of the Gram method which con 
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sists essentially of only partial decoloriza 
tion after thorough staining in the gentian 
violet solution and fixation in Gram’s iodine 
solution 

First, elective localization of organisms 
from the appendix of patients with appendi 
atis nas studied Material from the lumens 
of these appendices nas found to be unsuit 
able for this vsork Therefore the organisms 
Vihichvsere cultured for the purpose of obtain 
mg a growth for injection were obtained from 
the walls of the removed appendices 

The electiv e localization in rabbits of organ 
isms isolated from the appendix in 20 cases of 
acute appendiatis was studied in 35 rabbits 
Pure cultures of streptococci were injected 
into 10 rabbits mixed cultures of streptococci 
and colon baalli were injected into 24 
rabbits, and in i case a mixed culture of 
streptococa, staphjlococa, and colon bacilli 
was used 

Streptococci were recovered from the ap- 
pendices in 21 (60 pet cent) and lesions m 
the form of gross hxmorrhages were found in 
^7 (49 per cent) of the appendices of these 
animals The streptococci were obtained in 
pure culture m 7 instances and in assoaation 
with colon baalli m the remaining 14 posi 
tive appendiceal cultures In 15 (43 percent) 


of the rabbits, there were marked hsmor- 
rbages m the mesentenc lymph nodes and m 
7 (20 per cent) the mesentenc lymph nodes 
contained streptococci In contrast to the 
predominating tendency of these strains of 
streptococci to become localized m the ap- 
pendix of rabbits, is the striking!) less fre- 
quent localization of them in other organs 
Streptococci were cultured from the heart’s 
blood m 31 per cent, and in 37 per cent from 
the kidnej Thus, m onlj 4 of the 35 rabbits 
were there hsmorrhages in the stomach and 
in 2, gastric ulcers, a total of 17 per cent of 
lesions in the stomach Gross lesions occurred 
in the heart in 5 (14 per cent), and in 2 (6 per 
cent) in the kidney 

There was localization of streptococci in 
the joints of 3 (9 per cent) of the 35 rabbits 
whi^ received injections Included in this 
group is one rabbit which received intrave 
nous injection with the emulsion of the 
appendix from a case of acute appendiatis 
This animal lived 48 hours At necropsy, per 
formed shortly after death, hxmorrhages 
were found in the appendix and mesentenc 
lymph nodes Streptococci were obtained in 
cultures of the mesentenc lymph nodes, but 
cultures from the appendix, joints, and heart’s 
blood did not yield streptococci 
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Organisms obtained from the appendices in 
20 of the cases of subacute and chronic appen- 
dicitis ^ere injected into 30 rabbits Pure 
cultures of streptococci Avere injected into 
g of these 30 rabbits Mixed cultures of 
streptococci and colon baalli were injected 
into 18 rabbits and m 3 instances only colon 
bacilli were injected Streptococa were cul- 
tured from IQ of the 30 appendices (63 per 
cent) Gross lesions in the form of hemor- 
rhages i\ere found in 12 (40 per cent) of the 
appendices A pure culture of streptococci 
uas obtained from 7 of the appendices, a 
mLxed culture m ii, and only colon baalli in 

6 Hemorrhages v,ere obser\ed and strepto 
cocci cultured in glucose bram broth from 6 
(20 per cent) of the mesenteric Ijmph nodes 
There n ere hemorrhages in the mucous mem 
brane of the stomach in 2 (7 per cent) and 
petechial ulcers in 2 (7 per cent) Three (10 
per cent) of the animals had gross lesions of 
the heart and kidnejs Streptococci were 
cultured from the heart’s blood m 6 (20 per 
cent), from the kidnej m 9 (30 per cent), and 
from the knee joints m 4 (rj per cent) 

The original cultures obtained from the 
nasopharynges in coses of acute and sub 
acute and dironic appendicitis injected 
lntra^enou8l> into 17 rabbits Of the cidtures 
from the appendices 9 (53 per cent) yielded 
streptococa and there were hsmorrhages in 

7 (41 per cent) of the appendices Strepto- 
cocci were obtained in pure culture from the 
mesenteric lymph nodes and in 5 {29 per 
cent) of these nodes there were hemorrhages 
Petechial hemorrhages and ulcers were ob 
served m the stomach m 7 C41 per cent) 
Streptococa were obtained from 9 (53 per 
cent) of the kidnejs and m 9 cases from (he 
heart s blood Fi\e (29 per cent) of the am 
mals bad shgbt hemorrhages m the m>o 
cardium and m one there were gross lesions 
jn the kidney Swellmg of the joints was 
noted in two rabbits and positne cultures of 
streptococa were obtained from the turbid 
fluid in 5 (29 per cent) 

Cultures were made from the tonsils of 
22 arthritic patients, and the pnmai> cul 
tures m glucose bram broth were mjected 
;ntra%enoisIl into 31 rabbits The mate^ 
obtained direct!) from the tonsils, irhen 


streaked on blood agar was found to con 
sist, chiefly, of green produang strepto 
coca, assoaated with smaller numbers of 
hxmoljtic streptococa, Micrococcus catar 
rhalis, and staphjlococci Blood agar plate 
cultures, made from the pnmarj culture of 
this matenal in glucose brain broth, when 
mjected, yielded green produang strepto- 
cocci onij or green producing streptococa 
together with a few staphjlococci 
Of these 31 rabbits, haemorrhages of the 
joint developed m 16 (51 per cent) and there 
was swelhng of one or more joints, or turbid 
fluid, in one or both knee joints In 14 (45 
per cent) of the rabbits, streptococa identical 
morphologicallj with those mjected, were 
isolated m cultures of the joint fluid Hiemor 
rhages were seen in j (10 per cent) of the 
appendices of 3 rabbits and streptococa 
were obtained from the appendices of $ of 
them (16 per cent) There were gross lesions 
of the mesenteric Ijmph nodes m 2 (6 per 
cent), and from both streptococci were ob 
tamed in culture Five (16 per cent) had 
haemorrhages of the stomach but none had 
gastnc ulcer Streptococa were found la the 
heart’s blood in 8 (^26 per cent) and subendo 
cardial petechial hemorrhages in 6 (19 per 
cent) There were no gross lesions m the 
kidney;, but the streptococa injected were 
recovered m culture of the kidnejs in 9 
(29 per cent) 

Eight strains of streptococa from the 
appendices of patients who had appendiatis 
had been filed in meat infusion broth That 
thej had produced lesions in the appendices 
of rabbits was known After a period of 10 
to 12 months subcultures of these 8 strains 
m glucose bram broth were injected intraye 
nously into 8 rabbits Two of the animaU 
were found dead at the end of 48 hours the 
remainder were chloroformed, wnthin from 
2 to 5 dajs Cultures made from the heart s 
Mood contained streptococa in 2 cases and 
cultures made from the kidnejs contained 
streptococci in 5 of the 8 animals Growth 
was not obtained from the fluid from the 
knee joints or the mesenteric Ijunph nodes 
Streptococa in assoaation with colon bacilli 
were cultured from 2 of the appendices but 
the^ appendices were wuthout lesions Pe 
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Fig 1 Section of the appendix m a ca$e of acute gan 
grenoua appendicitis rcmo\ed *4 hours after onset of 
^ptoms ’^ere are nurl.ed leucoc>tic infiltration be 
aioughinR of the mucous membrane and trdema 
01 the lymph follicle in the submucosa (Hcmatoxvlm 
andeosin X60) 


techial hemorrhages were found m the heart 
and stomach of one rabbit and m the mesen 
teric Ijmph nodes of another Lesions were 
not obserxed in the joints or the kidne\s of 
an> of these rabbits 


SUiIMAR\ OF RESULTS OF EXAMINATION 
OF TISSUE 

Although changes in tissue have been men 
loned earlier in this paper it seems advisabh 
0 amplifj this aspect of the work The ap 
I»ndices were removed at operation early 11 
e attack m nearly all cases of acute appen 
icitis They presented the usual gross pic 
re of marked congestion, vMth swelhng o 
e w all and fibrinous exudation In sections 
nc ^^'^cocytic infiltration w-as found 
the different coats an< 
etimes beyond the peritoneum Thi 
r,, /^ernbrane often was necrotic am 
par ly sloughed away (Fig 1) Search foi 
na was made m 13 sections All o 



F115 1 Dipbcocci in the tissues m s eases of acute 
appendicilisinnan aandb from lesions of the submucosa 
shown in Figure i c, from the serosa of another case of 
acute gangrenous appendicitis (Modified Grams stain 
X800) 

these, stained by the modified Gram Weigert 
method, contained diplococci or streptococci 
in short chains, m the peritoneal coat, the 
mucosa, or the submucosa (Fig 2) Gram 
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Fig 4 il>ghermagiuGcatioaofan%rcaiathe»ubmucosa 
of the appendis from which Figure 3 was made PoK 
morphoDucIear leucoci-tes and Urge and small round cells 
are in tarjing states of disintegration CffnnatootinaDd 
eosiD X400) 


negatne bacilli, presumabl> colon baalli, 
nere found chieflj on the surface and in the 
superficial lajers of the mucosa Thej %tere 
ne\er found in the peritoneal coat Large 
gram positne bacilli, associated with fusi 
form bacilli and diplococa were seen in the 
peritoneal coat of two appendices In man> 
instances onlj indmdual coca or single pairs 
of diplococa were seen (Fig 2 a and c) In 
other instances clusters of diplococa (Fig 
2 b) were seen usuallj within large coUec 
tions of Ij-mphoci tes 

In those animals in w hich there were lesions 
in the appendix the organ usuall) was found 
on macroscopic examination to be difiusel> 
congested swollen and ccdematous How 
exer there were no e\idences of hemorrhages 
or purulent exudation in the serosa nor were 
there adhesions to the surroundmg structures 
The lumen uauallj contained mucoid or muco 
purulent material espeaal!> in the distal end 
which often was distended with exudate 
Onlj occ 3 Sionall> was fecal matenal found 
111 the proximal end of the appendices in 
which there were lesions, whereas in the ap- 


Fig j Loogitudina) KCtion of an appendix of ft rabbit 

which 24 houra before bad recened an injectioa of 1 
pnniao culture m glucose brain broth of maienal swabbed 
from toe throat in a case of acute appendicitis >farhed 

erdenta nectosu and cellular infiltration are present in the 

large lymph follicles tedema and cellubr lafiltmtion m 
the serosa and submucosa (IfzmatoTjhnandeo ic Xsj) 


pendices in which there was neither mucus 
nor lesions fecal material usuallj was found 
throughout the whole length of the lumen 
FtecaJ concrettons similar to tho«e seen m 
the appendices in human beings were not 
found in a single instance 

Haemorrhages of the appendices of the rab 
bits were found chieflj in muco»a submuco a 
and immediateh beneath the peritoneal coat 
The number of hemorrhages \aried from a 
few in one or more sharp!) circumscribed 
areas and mosfJx in the distal end to large 
numbers scattered throughout the entire 
appendix 

Studies were made of sections of the ap- 
pendices of 22 rabbits m which gross lesions 
of the appendix appeared following injection 
of cultures made from the appendices or naso- 
pharj-nges of patients with acute subacute, 
and chrome appendicitis Microscopicallj, 
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Hg 6 Large numbers of gram positive diplococci and 
/»r 'T P®?**'’ *’* of necrosis shown in Figure $ 

(‘lodmed Gram a stain Xiooo) 


the lesions consisted, chiefl>, of cedema, 
ha?morrhage, and superficial necrosis of the 
niucous membrane (Fig 3), and necrosis in 
the centers of IjTnph follicles associated mih 
relatnely slight leucocytic infiltration (Figs 
4 5, and 6) (Edema and leucocytic mfiltra 
tion (Fig 4) often consisting chiefly of eosino 
pmles were especially marked m the mucosa, 
in lymphoid follicles and beneath the pen 
toneal coat (Fig 7) The Gram stain revealed 
a variety of organisms gram positive diplo 
COCCI or streptococci resembling those in 
jected intravenously (Figs 6, 8, and 9) 
gram negative bacilli resembling eschenchia 
coll and large gram positive bacilli resembling 
u k * subtilis and clostndium vvelchii 
'ith one exception, only the gram positive 
‘plococci or streptococci seemed to bear a 
^usal relationship to the lesions found At 
imes masses of these \\ ere found in the centers 
0 large regions of necrosis and of leucocytic 
inhUration (Figs 5 and 6) The gram positive 
no gram negative bvcilli were espeaally 
umcrous and diffusely distributed without 
gard to lesions in those animals that suc- 



Fig 1 S«ctiOD of the appendix of a rabbit which *4 
hours before had received an injection of the primary cul 
ture of streptococci made from material swabbed from the 
throat in a case of acute appendicitis CEdema necrosis 
and leucocytic and round cell mhltration extending es 
pecially throughout the mucosa submucosa lymph 
follicles andserosa (llrmatoxyhnandeosm X6a) 


cumbed some time previous to necropsy 
Diplococci or streptococci m short chains 
were found m lesions of the appendix in all 
but one instance, and this section was made 
from a region remote from the lesions noted 
at necropsy The diplococci were found free 
in the mucopurulent matenal m the lumen 
and in (he tissues where there was evidence 
of oedema, necrosis, or hemorrhage They 
almost never were found in the normal tissues 
remote from lesions They were present in 
large numbers m most of the sections al 
though they were hard to find m others 
They were successfully demonstrated in am 
mals that were chloroformed or died from 
the effects of the injection and m which cul 
tures from the blood, joints, and kidneys did 
not afford grow th Frequently , they occurred 
m n«ts especially within the lymph follicles 
m the lymphatic channels beneath the pen 
toneum of the wall of the appendix They 
were found m sections as early as 24 hours 
and as long as 10 day s after injection 

Sections were made and studied of hxmor- 
rhape or adematous mesenteric ly mph nodes 
in 16 of the rabbits that showed evidence of 
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Fis 8 Diplococci m the tissues of the appendices of "“dw of tw> rabbits in whith appendicitis dcseloped fol 
rabbits a and b from section shotrn m Figure 7 c from iowng lotrasenous mjection of streptococci from patients 
the appendis of a rabbit in wbch lesions m the appendix appendicitis a and b from the rabbit referred to la 

developed foUovein;: intravenous injecuon wjih an eroul t'E«w 7 c from a rabbit injected intravenously with 
Sion of the wall of an acutely indsmed appendix of a sifeptococo isolated from the appendix in a ca«e of acute 
humanbemg (Modified Cram saUin Xtooo) gangrenous appendiciW (ModmedGrarnsitaia Xiooo) 


lesions in the appendix The abnormalities 
found were similar to those found id the 
appendix Dtplococci or streptococci in short 
chains (Fig g, a, b, and c) were demonstrated 
in all but tno of these 
Examination of the appendix and me<en 
tenc lymph nodes of 4 rabbits that received 
mtravenoua injections of cultures from the 
tonsils in cases of arthntis disclosed diplo 
COCCI in onI> t appendix 

SUiUtARl MVT) CONCLUSIONS 
Streptococci isolated from diseased ap- 
pendices removed at operation On human 
beings hav e a most striking resemblance 
morphologicallj and culturallj to the strepto 
coca Isolated from the nasophar>-nges of 


source of the material injected When mate 
nal denved from the nasopharvnges or from 
the appendices of patients who had appen 
dicitis was injected in Co animals the incidence 
of locahaatioD in the appendices of the am 
mats was high In these same animals the 
madence of localization m the joints was 
low On the other hand when material from 
the ton^iU of patients with arthritis was in 
jected into ammals the madence of localtn 
lion in the joints of the animals was high and 
the madence of the localization m the ap- 
pendices low Phis 15 entirelj in accord with 
the observ ations of Rosenow m his studies on 
appendiatia and inadentall> adds further 
support to the large mass of data which has 
been accumulated to substantiate the theon 


patients suffering from appendialis and to of elective localization 
those obtamed from tonsils of patients with It should be emphasized that the use of 
arthritis It would have been impossible, onginal cultures, either pure or mixed is an 
therefore to determine the relation of strepto important factor m the success of studies 
coca isolated from either of these sources to suA as this This is brought out b> the fact 
the disease from which the patient was suffer that cultures which had previously produced 
jniT unless animal experiments bad been appendiatis lost their elective localizing power 
earned out From m} data it becomes clear for the appendix after cultivation on artiOaal 
that despite the morphological and cultural media for sev eral months 
similantv of these streptococa their localiz Diplococa and strepiococa 10 short chains 
in» power \aned greatly Thus a glance at were successfully demonstrated bj the modi 
the ^res m Table II shows that the proper bed gram stain in sections of appendices from 
t on of lesions m the appendices of rabbits human beings and m the appendices and 
d in the joints of rabbits vaned with the mesentenc IvToph nodes of rabbits 



DORSET BACTERIOLOG\ AND PATHOGENESIS OF APPENDICITIS 


571 


The relation of focal infection to appen- 
dicitis IS definitelj shown b> the marked 
contrast between the degree of localization m 
the appendices, of streptococci found in the 
nasopharynges of patients who had appendi 
citis and those who had arthritis It seems, 
then, that streptococci more often than colon 
baalh or other bacteria which are isolated 
from the diseased appendix ha\t. definite etio- 
logical significance in appendicitis that the 
nasopharj nx maj be the source of the strep- 
tococcus haaing this localizing pow er, and that 
appendicitis is commonlj an hmmatogenous 
intramural streptococcal infection 
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Fig 8 Diplococci in the tissues of the appendices of 
rabbits a and b from section shown in Figure 7 c from 
the appendkc of a rabbit in which lesions in the appenda 
developed following intravenous injection with an emul 
Sion of the wall of an acutely inflamed appendit of a 
human bemg (Modified Gram s stain Xiooo) 



Fi; 9 Diplococci m the hirmorThagic necrotic lymph 
nodes of two rabbits in which appendicitis de%eloped fol 
loAing intravenous injection of streptococci from patients 
with appendicitis a and b from the rabbit refened to in 
Figure 7 c from a rabbit injected intravenously with 
streptococci isolated from the appendix m a case of acute 
gangrenousappendicitis (Modified Gram sstam 


lesions m the appendix The abnormalities 
found i\ere similar to those found in the 
appendix Diplococci or streptococa m short 
chains (Fig 9, a, b and c) tv ere demonstrated 
m all but two of these 
Examination of the appendix and mesen 
tenc lymph nodes of 4 rabbits that recei\ed 
intravenous injections of cultures from the 
tonsils in cases of aitbntis, disclosed dipio 
cocci in only i appendix 

SUM 1 IAX\ AND CONCLTTSIONS 
Streptococa isolated from diseased ap 
pendices remoTed at operation on human 
beings have a most striking resemblance 
morphologically and culturally, to the strepto 
COCCI Isolated from the nasopharynges of 
patients suffering from appendiatis and to 
those obtained from tonsils of patients with 


source of the material injected \\Tien mate 
rial derived from the nasopharjTiges or from 
the appendices of patients who had appen 
diatis was injected into animals the inadence 
of localization in the appendices of the am 
mals was high In these same animals the 
inadence of localization m the joints was 
low On the other hand when material from 
the tonsils of patients wnth arthritis was in 
jected into animals, the inadence of localiza 
tion in the joints of the animals was high and 
the incidence of the localization in the ap 
pendices, low This is entirely in accord with 
the observations of Rosenow m his studies on 
appendiatis and madentally adds further 
support to the large mass of data which has 
been accumulated to substantiate the theorv 
of elective localization 

It should be emphasued that the use of 


arthritis It would hav e been impossible, onginal cultures either pure or mixed is an 
therefore to dete rmme the relation of strepto important fat tor in the success of studies 
coca isolated from either of these sources to sudi as this This is brought out by the fact 
the disease from which the patient was suffer that cultures which had previously produced 
in<» unless ?nima1 experiments had been appendiatis lost their elective localizing power 
earned out From my data it becomes dear for the appendix after cultivation on artificial 
that despite the morphological and cultural media for sev eral months 
similanty of these streptococa their localiz Diplococci and streptococa in short chains 
DOwer vaned greatly Thus a glance at were successfully demonstrated by the modi 
the ^res in Table II shows that the propor fied gram stain in sections of appendices from 
I fin of lesions m the appendices of rabbits human beings and in the appendices and 
d in the joints of rabbits vaned vnth the mesentenc Ivmph nodes of rabbits 
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Muehsam (1900) ligated the appendiceal 
\ess.els of rabbits and obtained gangrene of 
the peripheral parts of the appendix After 
ligation of the appendiceal \essels, appen 
diutis w as produced bj intra\ enous and intra 
appendicular injections 
Adrian (1901) injected the streptococcus 
staphjlococcus, pneumococcus, bacillus coli 
bacillus typhosus, bacillus tuberculosis, and 
bacillus anthracis into the blood stream and 
obtained follicular appendicitis He concluded 
that the appendix was a particularly vulner 
able part of the body 

Van Zwalenburg (1904) occluded the ap 
pendiccs of dogs by a ligature and injected 
fluid under high pressure into the appendix 
He states “Experiments in dogs show that 
hydraulic pressure equal to the arterial ten 
Sion maintained wathin the lumen of the ap 
pendix for a short time is promptly followed 
by typical appendicitis ” 

Richet and Saint Givans (1911) injected 
bacteria into the blood stream of rabbits and 
produced lesions m the appendix The lesions 
were coxered up by other lesions produced by 
secondary infection from the intestinal tract 
Heyde (I911) thought that anaerobic organ 
isms played a xery important role in the pro 
Auction of acute appendiatis 
Bolt and Heyde (1912) and Sprengel (1912) 
considered stagnation as the most important 
factor m the production of acute appendicitis 
Heile (g) found changes m 6 of 100 appen 
remoxed from apparently healthy dogs 
which resembled those found in man xxith 
acute appendicitis He found that simple liga 
tion of the appendix w as folloxx ed by a restora- 
tion of the lumen, but he was able to produce 
"hat he considered complete occlusion of the 
the injection of parafBn into the 
"all of the appendix distal to a ligature which 
"as tied xery loosely Complete occlusion 
produced in this manner nexer lead to pen 
onitis or death but to localized abscesses at 
e sites of the injection However if normal 
wtestinal contents xxere placed in the appen 
IX and the lumen occluded death followed in 
* to 5 days Bacteria alone nexer caused de 
'•'dammation Heile (10) was un 
e to confirm the work of the investigators 
0 found that the infection of organisms in 







Fig i The relative positions of tbe initial incision and 
of the etlenonaed appendix are shown in this drawing In 
most instances a slightly greater length of the ileum and 
cxcum were left attached to the appendix In some expen 
ments ihe wall of the intestine was not cut across just at 
the base of the appendix as is shown here 

to the blood stream led to severe mflamma 
lion He was very careful not to traumatize 
the appendix The injection of sausage into 
the ligated appendix led to destructive m 
flammation of its wall 
Rosenow (19:5) injected into rabbits iso 
lated strains of organisms which were ob 
tamed from human appendices and tonsils 
He states “The results of the observations 
and experiments indicate that appendicitis, m 
the absence of foreign bodies, commonly is a 
hxmatogenous infection secondary to some 
distant focus, that it develops when, for some 
reason or other, the organisms in the focus 
usually streptococci, have acquired an elec’ 
live affinity for the appendix and at the same 
time gam entrance into the circulation 
Heile (12) as a result of experiments on 
more than 80 dogs could not confirm the 
ongm of appendicitis by way of the blood 
stream He believed that the neighboring 
colon with Its varied bacterial flora made the 
ongm of appendicitis from intestinal contents 
more probable A normal appendix restored 
Its lumen after ligation alone A retention of 
bactena in the appendix has never led to a 
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S INCE the description of appendicitis b> ture death followed after a shorter or longer 
Fitz in the latter part of the nineteenth time Ligation of the appendix and the injec 
century much experimental work has tion of a culture of bacillus coli resulted in 
been performed m an effort to determine the death of the animals from suppurate e ap- 
etiology of acute appendicitis Studies ha\e pendiutis 

also been made upon the secretion of the ap Beaussenat (1S57) studied the effects on the 
pendix with particular reference to the en appendices of rabbits of simple ligation of 
zvmes which are present In all of these partial occlusion of the introduction of septic 
studies, the appendix has either been left en and aseptic foreign bodies with and without 
tireh in the peritoneal caxity or it has had injury of the mucosa of intra appendicular 
Its tip anchored to the anterior abdominal and intra intestinal injections Avuth and with 
"all out injury of the mucosa, of infection intro 

Dr Florey , of the Department of Pathology duced into the circulation with and without 
of Cambndge Uni; ersity was kind enough to injury to the mucosa, of rnterfenng with (he 
demonstrate to one of us (A B ) a method by arculation of the appendix with and without 
which he exteriorized a small piece of the the injection of orgamsms into the a essels of 
colon with Its mesentenc attachment intact the appendix of the intrapanetal introduction 
for the purpose of studying the changes in of infection of the production of intestinal 
color of the mucous membrane during excite irritation by the feeding of badly infected 
ment This together with expenence with the meat and of the production of a bloodstream 
exteriorized spleen as described by Barcroft infection when there had previously been m 
and Stephens suggested to us the possibility flammation of the intestinal tract He came 
of exteriorizing the appendix together with a to the conclusion that appendiatis could be 
small part of the ileum and emeum It was produced by blood or lymph stream infection 
thought that this would afford an opportunity but that more commoidy it resulted from in 
for making frequent obsenations after the fection of the intestinal tract Bacillus coU 
various procedures had been carried out and was the prevailing organism He believed that 
that the ■secretion from the appendix could be the pathogeniaty of the organisms was in 
collected without danger of inteimamg with creased greatly by injury to the mucous mem 
that from the small and large intestines brane He was not able to keep foreign bodies 

in the appendix and they were expelled 
HiSTORX Josue (1897) injected ‘ strepto bacilli” m 

Rabbits have been used in rnost 0/ the ex travenously in rabbits and obtained appendi 


penmental work which has been done on the atis without havnng traumatized the mucosa 


appendix Ribbert (iSSj) tied off the appen of the appendix The same results were 
d\x at the base and injected a culture of tamed after the injection of intestinal con 
staphy lococcus aureus into the tip The am tents 

mals were sacrificed after 3' hours and \ngfael { 1897) ''as unable to maintain for^ 
staphylococci were found in the follicles - ' 

Roger and Josue (iS) working on rabbits 


found* that a wax ball would not remain in 
the appendix when placed there^ Ligature of 


eign bodies in the lumen of the appendix of 
rabbits 

Gouget (1890) injected contaminated unne 
subcutaneously and as a result ab'ces'ses ap- 


^iMndix without including the appen peared at the site of the injection m the mes 
ine ai nmduced no noteworthv lesion enteric lymph nodes in the spleen and m the 

S .t Se “ere .ncluded .n .he hga appenrh. 


irnJiDlh*P<I«*rtin« t«l 
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emplojed was not suitable for the detection 
of other enzymes, hence Heile digested the 
mucous membrane of the human appendix 
and foimd trypsin, amylase, and m\ertase 
Lactase and maltase ivere absent 

METHOD 

All of the experiments v,ere performed upon 
dogs Females w ere used because of the great 
er ease with \\ hich the dressings could he kept 
clean The operation which was necessary for 
the extenonzation of the appendix w as earned 
out as follows An incision was made in the 
imdhne of the abdomen wnth the center of the 
incision at the le\el of the umbilicus The ap 
pendix was then located and it was delixered 
through the incision together with the tcrmi 
nal ileum and proximal crecum After the in 
testinal damps were applied the ileum was cut 
across about 4 centimeters proximal to the 
appendix and the cajcum w'as divided at an 
equal distance distal to the appendix The 
mesentery was not disturbed Either an end 
toend or a side to side anastomosis was then 
made between the ileum and cxcum, thereby 
restoring the continuity of the intestine A 
stab incision was made m the right side of the 
abdomen at the level of the umbilicus Care 
was taken to see that the stab incision was 
'ery near to the ileocecal region in order to 
avoid any tension on the mesentery The ap 
pendix with the attached ilcum and cxcum 
was pushed through the stab incision The 
original midline incision was closed In most 
of the experiments a longitudinal inasion was 
then made through the walls of the exterior 
ized ileum and cxcum and the free edges were 
to the surrounding skin This left all 
of the mucous membrane exposed In several 
instances, the wall of the intestine was left 
for a short distance just at the base of 
the appendix The opening of the appendix 
the ileocxcal region was easily visible 
Ifleedmg from the mucous membrane of the 
J^.^^tine was controlled by the sutures which 
eld It to the skin A large amount of sterile 
vaseline was placed over the mucous mem 
rane and the appendix in order to avoid im- 
a ion by the dressing A roll of gauze was 
en applied around the abdomen m a arcular 
■rection A jacket w hich w as made of cotton 


cloth with perforations for the legs of the am 
mal was then placed on and this was held in 
position by safety pins Daily dressings were 
performed during the first week following the 
operation The appearance of the preparation 
at the completion of the operation is illustrat- 
ed m Figure i 

The movements of the appendix and the 
reactions of the mucous membrane of the 
small and large intestine follow mg stimulation 
were observed Sfany attempts were made to 
block the lumen of the appendix by placing 
foreign bodies m it The foreign bodies which 
were employed included balls of paraffin, cork, 
rubber balloons, and solid glass covered by 
rubber Attempts were made to occlude the 
lumen of the appendix at its base by freeing 
one edge of the mucous membrane m this area 
and sutunng it across the opening In other 
instances, ligatures of catgut were placed 
around the base of the appendix without oc 
eluding its blood supply In several experi 
ments, the base of the appendix was occluded 
by a broad piece of tape which did not include 
the appendiceal blood vessels 

The secretion from the appendix was ob 
tamed by inserting the tip of a syringe into 
the lumen of the appendix at its base and 
making suction The secretion was tested for 
the presence of invertase, maltase, crepsin, 
amvlase, lipase, pepsin, trypsin, and lactase 

RESULTS 

The pentoneum covering the appendix be 
came quite reddened as a result of placing it 
outside the pentoneal cavity There was very 
little alteration m the color of the mucous 
membrane Approximately 2 weeks after an 
appendix bad been extenorjzed, it began to 
dimmish in size slowly The decrease in size 
was probably due to a constricting effect ex 
erted by scar tissue which formed around the 
pedicle In one appendix which had been ex- 
tenonzed for 40 days and in another which 
had been extenonzed for 100 days, a perfora- 
tion appeared m the tip This again was 
probably due to a poor blood supply and the 
tip was the most vulnerable point The mi 
^sropic appearance of an appendix which 
had been extenonzed for 40 days is shown m 
Figure 2 A hgature of catgut or silk, when 
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craph I lie api - .. 

brinB dshlly lillcl «iilh Hui I 
»~is quite red 

<le 4 tructae itiflimmaeion of the Hill wuh 
progr<.«8i\c pcntonitia but at most to a local 
abscess formation in tlic lumen Howeser, if 
intestinal contents wire imprisoned, a sc\crc 
(IcslructiNc inllamnntion of the walU with 
perforation look place and this resulted m 
peritonitis and death Ihc course of the in 
nammator> process m as found to depend up 
on the amount of material present which was 
capable of being split down Ihc more of 
enzymes and unsplit proteins that were in the 
appendix the more rapid the intlammalorj 
process, so that c\cn a to 4 hours after be 
ginning the experiment great alterations were 
found in the appendix lie further noted that 
if food which was fully digested was occluded 
in the appendix together with the usual in 
testmal flora no significant inflammation with 
tissue destruction resulted Heile made the 
interesting comment that ordinary fxces at 
the junction of the small and large intestine 
did not lead to severe inflamation but that 
in diarrhcca and overeating more of the food 
passed undigested into the ileocecal region 
Ihis was true of the protein m particular He 
considered enteroliths dangerous only m that 
they contained unspht proteins However, he 
believed that occlusion was necessary, other 
wise the peristaltic waves would carry away 
the toxins He produced occlusion by plamg 
strips of fascia around the appendix as well as 


hr The few ma-TiJiMtion 

wa> used tn order 10 show the entire thictuieu of the wall 
The appendix appears esscniully normal except for the 
thxt bytr of (ibnn on its peritoneal surface 

by injecting paraffin into the wall of the ap 
pendit Itficroscopic examination of the ap 
pendiccs showed changes similar to those m 
acute appendicitis in min 
The studies upon the secretions of the ap 
pendix have not been numerous Roger and 
Josue {19) demonstrated the presence of am 
jlase in the appendices of rabbits by ligatmg 
the base and opening the tip Strazesco (1904) 
made cxcal fistul-c in two dogs and found in 
the secretion in small amounts erepsm, am 
ylase maltase andmvertase He did not at 
tempt to detemune the secretions of the ap- 
pendix alone These secretions were found to 
be entirely independent of feeding as well as 
the composition of the food Heile (ii), work 
ing on dogs, performed an appendicostomy 
and so altered the base of the appendix that 
intestinal contents could not enter into if 
Bags of gauze containing fibrin and cooked 
egg white were introduced into the appendix 
Digestion took place indicating the presence 
of trjisin The most active digestion took 
place 2 to 3 hours after meals The method 
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employed ^as not suitable for the detection 
of other enzymes, hence Heile digested the 
mucous membrane of the human appends 
and found trypsin, amjiase, and mvertase 
Ldctase and maltase were absent 

METHOD 

All of the experiments sv ere performed upon 
dogs Females v, ere used because of the great 
er ease with which the dressings could be kept 
clean The operation which w as necessary for 
the exteriorization of the appendix was carried 
out as follows An incicion was made in the 
mirlline of the abdomen with the center of the 
incision at the lex el of the umbilicus The ap 
ptndix was then located and it was dehxtred 
through the incision together wnth the tcrmi 
nal ileum and proximal cascum After the in 
testmal clamps w ere applied the ileum was cut 
across about 4 centimeters proximal to the 
appendix and the cxicum was dixided at an 
equal distance distal to the appendix The 
mesentery was not disturbed Either an end 
to end or a side to side anastomosis was then 
made between the ileum and emeum, thereby 
restoring the continuity of the intestine A 
stab incision was made m the right side of the 
abdomen at the level of the umbilicus Care 
was taken to see that the stab inasion was 
'cry near to the ileocajcal region in order to 
aioid anv tension on the mesentery The ap 
pendix with the attached ileum and accum 
was pashed through the istab incision The 
original midhne incision was closed In most 
of the experiments a longitudinal inasion was 
then trade through the waU<i of the extenor 
ued ileum and c«cum and the free edges were 
sutured to the surrounding skin This left all 
of the mucous membrane exposed In several 
instances, the wall of the intestine was left 
intact for a short distance just at the base of 
the appendix The opening of the appendix 
fhe iJeocTcal region was easily visible 
feeding from the mucous membrane of the 
was controlled by the sutures which 
sid it to the skin A large amount of sterile 
'isehne was placed over the mucous mem 
, 'f"® appendix m order to avoid im- 

tion by the dressing A roll of gauze was 
en applied around the abdomen in a arcular 
rection A jacket which was made of cotton 


doth with perforations for the legs of the am- 
Toal was then placed on and this was held m 
position fay safety pins Daily dressings were 
performed during the first week following the 
operatvon The appearance of the preparation 
at the completion of the operation is illustrat- 
ed in Figure i 

The movements of the appendix and the 
reactions of the mucous membrane of the 
small and large intestine following stimulation 
were observed Many attempts were made to 
block the lumen of the appendix by placing 
foreign bodies m it The foreign bodies whiA 
were employed included balK of parafTm, cork, 
rubber balloons, and solid glass covered by 
rubber Attempts were made to occlude the 
lumen of the appendix at its base by freeing 
one edge of the mucous membrane in this area 
and suturing it across the opening In other 
instances, ligatures of catgut were placed 
around the base of tb< appendix w^ithout oc 
eluding Its blood supply In several expen 
ments, the base of the appendix was occluded 
by a broad piece of tape which did not include 
the appendiceal blood vessels 

The secretion from the appendix was ob- 
tained by inserting the lip of a syringe into 
the lumen of the appendix at its base and 
making suction The secretion was tested for 
the presence of jnvertase maltase, erepsm, 
amylase, hpase, pepsin, trypsin, and lactase 

RESULTS 

The peritoneum covering the appendix be 
came quite reddened as a result ol placing it 
outside the peritoneal cavity There w as verv 
little alteration m the color ol the mucous 
membrane Approximately 2 weeks after an 
appendix had been exteriorized, it began to 
dimmish in size slowlv The decrease in size 
was probably due to a constricting effect ex- 
erted by scar tissue which formed around the 
pedicle In one appendix which had been ex 
terionzed for 40 days and in another which 
had been exteriorized for 100 days, a perfora- 
tion appeared in the tip This again was 
probably due to a poor blood supply and the 
tip was the most vulnerable point The mi 
cnwcopic appearance of an appendix which 
^ been exteriorized for 40 days is shown m 
Figure 2 A ligature of catgut or silk, when 
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plnccci nround Ihc bi'^c of tbc ippcndit with di‘?clssi(>\ 

out occludinp the blood suppK, cut through The roclhotl of studying the appendn 
nftcr I or 2 di>s an<l the contents of the ap n/iich is desenbed here his both adsanta^cs 
pcn<iit Mere disclnrgcd through the pcrfnra ami dicuUautagcs Chief among the disad 

Mntapes IS the fact that an intrapentonea! 
I \cr\ effort directed toward mainfnming structure is placed on the outside where it is 
foreign IkxIics m the lumen of the appen subjected to irritation b> the dressing It also 
die was unsuccessful Ihc j)crj>}iJfic waxes his the objection that there is a slowlj pro- 
ucrc cxtrcmch \igorous Ihc conlrictilt gressixe occlusion of the blood suppi) bj the 
powci of the sphincter at the base of the ap scar tissue which forms around the mesentenc 
pendix was serj strong and it was onij with attachment It has the adxantage that the 
dilTicult) that foreign bodies could be inserted appendix can be obserxed constantK in the 
past It ihc secretion of the ippcoxfiT axis csscnliallj normal, non narcotized dog It 
usuallx expelled in a spurt at the end of a allows one to collect the secretions from the 
peristaltic xxaxc appendix without danger of contamination b) 

In another senes of exixenments the lumen those from the remainder of the intestinal 
of the appendix at its base was occludcxi b> a tract It oficrs the opjjortunitx for a studj of 
broad piece of tape I he tape was so placed Ihc mucous membrane of both the large and 
that It did not cause occlusion of the bloml small intestines m the unariTstheiized dog 
supplj A marked distention of the appendix Man> inxcsiigators ha\e faded in the 
followed m less than 34 hours as a result of attempt to block the lumen of theapwndixof 
the jnabditj of (he secretion of the appemhx the rabbit or dog b> placing foreign bodies m 
to escape The appearance of the appendix it U c were al'O unsuccessful m our efforts 
was similar to that seen in hjdrops of the gall c\cn though the appendix had been placed 
bladder A photograph of an appendix which outside the peritoneal caxit^ 
had had its lumen occluded for 48 hours bj a fhe experiments of \'an Zwalenburg in 
ligature of tape ts shown in Tigurc j After 2 which he produced acute appendicitis m do^ 
to 4 (fa>s a perforation appeared in the xxall haxc been mentioned prexaousl) He injected 
of the appendix The sue of the perforation fluid under \erj high pressure into the lu 
m all instances was shghtl> <hstal to the tape men of the appendix distal to a ligature which 
which had been placed around the base In had been placed around its base The ex 
order to be sure that the cxtrapcritoneal loca pcrimcnls xxhich arc reported here m which 
tion of the appendix did not alter the results, a ligature of tape xxas placed around the 
scxeral experiments wore pcrformetl in xxhich base of the appendix produced a condition 
the appendix was left in the peritoneal ca\i(> 'er> similar to that reported b> him The 
after a ligature of tape had been placed around inability of the secretion of the mucous mem 
Its base Alterations in the location of the ap branc to escape produced a marked distention 
pcndix did not seem to change the results An of the appendix wath some exadence of acute 
appendix which had had its base occluded by inflammation 

tape for from 2 to 4 days shoxxed on micro If the appendux of man has as \igorous 
scopic examination the presence of fibnn on peristaltic waxes as does that of the dog it i» 
its peritoneal surface and leucocytes in the diflicult to behexe that acute appendicitis is 
muscular coats produced simply by the lodging of a concre 

The enzy roes which w ere found m the secre tion in its lumen It is possible that the es 
tion from the appendix xvere amylase inxer cape of a foreign body which happens to be m 
tase trypsin and erepsin Pepsin, lactase, the appendix is. prexented b\ a concurrent 
maltasc and lipase were tested for but not swelling and cedema of the mucous membrane 
Umnnstrated The secretion consisted m the Here again if the contractions of the appendix 
of mucus A few white blood cefl^ and of the human approach at all closely m 
cells xvere usually found on strength those of the dog it is difBculttoun 
a few epithelial cells were y derstand how the swelling could take place 

microscopic examination 
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quickly enough to prevent the escape of a 
foreign body It is possible that a difference 
m the strength of contractions may explain 
the frequency of appendicitis in man and the 
infrequency m dogs The fact that the appen 
dix of the dog is usually larger than that of 
man may also be a factor 
In summary, it is not certain whether ap 
pendiatis m man is or is not frequently the 
result of simple blockage of the lumen of the 
appendix Howe\er, since a condition vkbich 
simulates acute appendicitis can be produced 
m dogs by occluding the lumen by a ligature 
of tape and since the appendix of the dog is 
larger and probably has more forceful con- 
tractions, it IS believed that some instances of 
appendicitis m man result from simple 
blockage of the lumen 

The enzymes which n ere found in the secre 
tions from the appendix of the dog were 
amylase, mvertase, trypsin, and erepsm 
These enzymes have to do respectively with 
the splitting of starch to dextrin and maltose, 
with the changing of sucrose to glucose and 
fructose, with the conversion of the higher 
proteins to peptones and proteoses, and with 
the formation of ammo acids from the pep 
tones and proteoses Heile (ii) digested the 
mucous membrane of the human appendix 
and demonstrated the presence of amylase 
mvertase, and trypsin The fact that three of 
the four enzymes which were found m the 
dog's appendix have been demonstrated in 
the human appendix suggest that the func 
tions of the appendix in man and dog are 
quite similar The copious secretion and the 
presence of the \arious enzymes lead one to 
tu ^ that the dog’s appendix has to do with 
^0 digestion of food and not wath the absorp 
tion of fluids 


SUMMARY 

t An operation has been described by 
which the appendix of the dog can be placed 
outside the peritoneal cavity 

2 Various attempts which were made m 
an effort to block the lumen of the appendix 
by plaang foreign bodies in it were un 
successful 

3 The occlusion of the lumen of theappen- 
dix at its base by a ligature of heavy tape 
results in a great increase in the size of the 
appendLX with evidences of acute inflam- 
mation 

4 Amylase, mvertase, trypsin, and erepsm 
were found m the secretions of the appendix 
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jRAtninic \srii\'xiA 

UiTu RrroRT or ti\r Aoditiosal Cases 
WIIIUMK UMKD MI) lACS A\n Mil TON C PORMAN M D F_\Cr Mosicoxi.r 
rinni th* M ntfnmnr Cli < 


T R^\U^IA^ IC isplivTii Or traumitjc 
cjnnosts wns prolnhlj first dc^cnlx^l 
b) Olliucr of \n\crs Jn i8?7 and 
liter b} 7ar<jjeu in rS“o In <Iiscussjnp the 
historj of the stu(l\ of this conilition, llurrell 
and Cnndon state 

‘ Classic and horrible caampfes of this arc 
to bt found m the rush of the mob at the 
Champ dc Mars June 14 18^7 nhere ij 
persons were crushed , the Pont do la Concorde 
panic in Tans August 15 1S66 where a mob 
crowded 9 of its number to death, the Vienna 
RinR Theater lire Decembers ibSi with 
ncarls i 000 fatalities the panic at Victoria 
Hall Sunderland, June t6 iSSr where 
ncarl> ■’oo diddrcn rusficd into a cIo«cil cor 
ndor and were a«ph\xiatc<I b) crushing and 
most rcccntlj at (he Charitj Dazaar I ire m 
Pans Ma\ 4 1897 ' 

In the panic occurring in a ball park Mi> 
19, 1939 in New Vork Cit), two deaths oc 
curred (Kennard) In each the cMilcnce of 
asphjxia was pronounced One was bchtacd 
to ha%c died from the asph>tiation mtident 
to the pressure of the feet of the crowd upon 
the chest The other had m addition frac 
lured Tibs 

Besides accidents that produce terror in 
large numbers of people with rcsulung panic, 
the industnal age has begun to claim trau 
matic asph>aia \actims Compression ba 
clcaators cranes, steam shoTcb, street cars 
cow catchers, and wagon wheels ma> be 
mentioned Mine accidents such as slate 
falls, compression between mine cars or 
between the mine top or side and a moamg 
car ba\e caused sescral cases Perhaps the 
most unusual report we found was that of 
two sailors accidentallj rolled as b) a mangle 
into a ship’s sail (Storj) 

It IS interesting to note that since Keuer 
reported his case m 1923. ^ of the 11 cases of 
traumatic asphyaia described in the htera^re 
were caused bj automobile accidents One 


of the 5 ci'cs Tve arc herein reporting rras 
pfwluccd in an auto truck acadent The 
4 remaining were coal mine injunes 

INCIDENCE 

Since first noted m iSj7, manj cases of 
tnumitic a«ph>"Ma have appeared in the 
literature Heuer in ip'j collected 127 cases 
including one of hi> own We have found n 
more cases, a bncf summarv of each of wbeh 
we include m this article We have added s 
new cases observed by us in the past 2jj 
>ears in a <cncs of over 3-’ 000 hospital and 
dime patients in an mdustnal field Five 
other phjsicians in industnal practices m 
Southern Wc<t Virginia recalled out of 
approximate!) 75 coo major acadent C3»es 
onl) 3 of traumatic a«ph)'Ma These 2 cases 
have not been reported This suggests that 
the condition is rebtiveh rare or not alwa« 
recognized Modern textbooks on surgerj 
refer to the subject ver) bnefl), or male no 
mention whatever of it 

CUNICVL SUXISI\R\ 

Although in his paper published m I9'’3 
Ileucr referred more particular!) to the visual 
disturbances associated with traumatic as 
phyxja he has given the best clinical sum 
man we have found in thehteiatuTe These 
patients present themselves wath a histor) 
of immecliateJ) preecthng severe compression 
of the thorax abdomen or both walb com 
pletc or partial cessation of respiration for 
virjifig periods of time The brilliant pur 
pie discoloration of the skin of the face, neck 
and upper chest and the vavad blood red 
onjunctivai present a trul) startling clinical 
appearance The characteristic lesion from 
which the condition receives its name is the 
skin discoloration which ma) be reddish 
violet or even black and covers the face, 
neck upper chest to the lev el of the nipples, 
the upper arms to the insertion of the deltoid 
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muscles, and the back to the angles of the 
scapul-c producing the so called "double 
trapezius triangles ” On close eTamination, 
the discoloration is seen to be due to mmute 
ecchymotic spots so numerous as to appear 
confluent The subconjunctival hxmorrhage 
maj be extensive, and is usually lozenge 
(Robertson) or wedge shaped occupying the 
area of the exposed portions of the bulbar 
conjunctiva covering the sclerx There may 
be a marked bulbar and palpebral conjunc 
tival cedema so that the patient is unable to 
close his eyes, v\hich have the appearance of 
exophthalmos There may be hxmorrhages 
from all mucous membranes Unconsaous 
ness occurs frequently Convulsions and 
milder mental disturbances due to cortical 
irntation occur less frequently The respira 
tory and cardiac functions may be markedly 
depressed Ettinger noted cardiac dilatation 
and hxmatuna Pulmonary congestion and 
adema with other evidence of intrathoraac 
damage are revealed by hemoptysis, blood 
tinged frothy expectoration, and bubbling 
♦V j elevation of temperature on the 
third or fourth day suggesting a ‘ contusion 
ptieumoma " This, condition usually promptly 
clMrs up Ecchymosis of the soft tissues 
about the site of compression, and fractured 
^nes, espeaally the nbs and pelvis are noted 
Wsraothorax, pneumonia, empyema mul 
liple pulmonary abscesses, pleural effusion 
ioliowed by empyema, open thoracic wounds, 
and subcutaneous emphysema have occurred 
ssociated abdominal lesions have been 
c nically rather uncommon Contusions and 
acerations of the soft tissues of the trunk, 
Mtremities, cord, peripheral nerves and frac 
opines have been observed Numerous 
changes have been reported including the 
UQMnjunctiVdl hxmorrhage hereinbefore de 
exophthalmos, proptosis ocuh, pupil 
] ^ temporary and complete vision 

Qdema, hxmorrhage into prac 
t portions of the eye, and optic 
phy Death is usually the result of the 
more serious assoaated lesions 

P\THOLOGlC.\L IllVSIOLOOV 
Green states that in addition to cessation 
respiration m this condition, the venous 


blood m the large veins of the thorax, neck, 
and head ate forced backw ird into the capil- 
laries of the skin Perthes believ ed that the 
cause of discoloration is extravasation of 
blood, either minute or more extensive 
subcutaneous effusions or hxmorrhages The 
peculiar limitation of the cyanosis he ex 
plamed by the absence of functioning valves 
m the innominate and internal jugular veins 
except a pair where the jugular enters the 
innominate These are irregular and in- 
competent There are two pairs m the ex 
ternal jugular one at its junction with the 
subclavian and the other just above the 
clavicle Both sets of valves are incompetent 
We have noted m one of our cases that the 
cyanosis was less pronounced in the left 
face and neck than in the nght Huerter 
mentions the probable vasomotor parahsis 
with vascular distention as a factor m the 
production of cyanosis Beach and Cobb 
removed two pieces of cyanosed skin under 
local anxsthesia, and sectioning revealed no 
extravasation of blood into the tissues This 
IS corroborated, they believe, by the blanching 
on pressure and the rapid disappearance 
without passing through the various stages 
of discoloration as shown where blood is 
extravasated into the tissues These histo- 
logical findings w ere corroborated by Whnslow 
and also in our study of one patient 
W'e have noted that m addition to its being 
the last to clear up the discoloration of the 
sdenc passes through the various color 
stages of extravasated blood W'e have 
attempted to shrink the vessels by applying 
I looo dilution of adrenahn hydrochloride 
which has caused contraction only of the 
vessels at the margin of the discoloration 
Pressure has produced no change In 3 of 
our paUents who recovered, we observed 
that the scleral discoloration was definitely 
wedge shaped, with the apices pointing to 
ward the canthi The remaining portions of 
the sclera above and below the ms were 
white and later became ictero>d m color 
We are unable to explam the wedge shaned 
defloration upon anatomical arrangement 
of blood supply We have noted the most 
intensely discolored portions of the sclerx 
were those exposed to light and air, not being 
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co\crcd Ijj lhcc>c!uls Tins is Ihc same silc 
in which pingucculT arc found It is our 
belief tint the cjchds help support the \cs 
'lelb and prevent their rupture in that portion 
of the <clcrx normall) covered bj the {ulpe 
bra llus opinion is strengthened b> the 
collar like band of almost normally colored 
skm around the necks of traumatic asph>»a 
jiaticnts described bj Conwell and Couillic 
due no iloubt to the skin being supporleil 
bv the external pressure of the collar bands 
worn bj the patients at the time of the in 
jur) ‘^imtlarlv the skin beneath suspenilers 
and hat bands has been reported normal It 
IS our belief that m traumatic asplijxia there 
IS actual subconjunctival hamorrhage parti 
all> due to the lack of supjxirting tissue Such 
hamorrlnge is seen in old persons after strain 
ing or vaolcnt coughing and in cluldrcn dunng 
whooping cough 

Normallv a negative pressure exists in 
each intrapleural ca\it> Ihc elevation of 
the ribb and the pulling down of the dia 
phragm m inspiration increase the sue of 
the intrapleural cavities and the pressure 
drops from minus 5 to minus 10 millimeters of 
mcrcur) This <lrop in pressure pulls apart 
the clastic structures in the tliorxx for 
example the lungs and the large veins thus 
exerting a sucking action on the blood flowing 
into the thorax through the large veins In 
expiration the opposite obtains The intra 
pleural space is made smaller and pressure 
rises If further pressure is applied cxtcmall> 
to the thorax as when a hcavj weight such 
as falling slate in a mine is applied to the 
thorax, or if the chest is caught between two 
opposing forces and a squeezing action ex 
erted, as when a miner is caught between two 
cars the intrapleural space is made smaller 
and* the pressure therein becomes positive 
I he degree to which this pressure may be 
raised must be tremendous' Madeod states 
that when ‘ the respiratory passages are 
blocked and a forced expiration is made, as 
for example m the first stage of coughing or 
during such acts as defrcation and partun 
tion the thoracic cage is compressed upon 
the viscera with the result that the air m the 
lungs assumes a positive pressure, amounting 
to loo milhmeters mercury 


How much greater must be the positive 
procure when the acting forces are not the 
piticnt's muscles, but the sudden vise like 
compression exerted b> a ton of falling slate 
on one side and the unjiclding rock floor of 
a mine on the other It is cas) to see how 
sudden reflux of the blood occurs with possible 
actual rupture of delicate vessels 

Qinccrning the production of this condi 
tion, Cnle slates that compression of the 
trunk produces traumatic asphjna \on 
Monan repiorls the case of a coal miner 
pinned across the thighs b) a loaded car and 
held for 90 minutes, in whom the left leg for 
Its entire length from a hand’s breadth 
below the inguinal fold down to the malleoh 
was bluish m color due to innumerable small 
ecch>Tnoses The cjanosis extended above 
the zone of compression in the mid thigh, but 
at the zone of compression and m the foot the 
skin was not discolored That the condition 
reported b> von Monan is one of "traumatic 
c>anosis” there is no doubt This suggests 
the advisabiht) of using the term "traumatic 
isph>xia ’ to connote the ejanosis of the 
face head, neck, and upper chest assoaated 
with compression of the chest and the upper 
abdomen when breathing is suspended for 
an abnormal length of time The term 
' traumatic cjanosis ' could then readilj be 
applied to a condition as described b) von 
Monan It is further advised that we use 
the term epileptic cjanOSis" to de«cnbe 
the condition occasional!) noted foUownng a 
severe attack of grand mal epilepsv 

Couilhe has recentl) reported a case of a 
white male, aged '•8 jears subject to oc 
casional epileptic ■seizures, who consulted his 
ph>siaan because of his deepi) ejanosed 
face and bilateral subconjunctival hxmor 
rhages Seven months before, the patient 
had bad a similar, but milder attack There 
was a sharp line of demarcation at the level 
of the collar band The case is described as 
one of traumatic asphyxia, the strangulating 
agent being the unynelding collar band operat 
ing dunng the congestion and partial as 
phynation of the epileptic fit An account of 
the case w as sent to the late Professor Han ej 
Littlejohn, of Edinburgh, who expressed the 
opinion that it was undoubtedly "a case of 
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so called tcaumatc asphyxia caused b> the 
collar band compressing the jugulars, to- 
gether mth the partial asphyxia, high blo^ 
pressure, and fixation of the chest caused b> 
the epileptic fit ” The author further states 
that “so far as I can ascertain, my case is 
the only one on record which did not originate 
in compression of the chest and abdomen by 
externa! violence ” Alexander, in 1909, re 
ported a case of “stasis cyanosis” following 
an epileptic seizure, simulating traumatic 
asphyxia This patient also wore a collar 
which was descnbed as being tight, below 
which the skin was of normal color Alexander 
quotes several other writers on the subject of 
hemorrhage and c>anosis m epilepsy, stating 
further “I am inclined to bebeve that fac 
tors producing this condition arc similar to 
those causing traumatic asphjxia, namel>, 
a fixed thorax, a closed glottis, and increased 
mtrathoracic pressure, a lack of aeration of 
the blood, and the incompetent and absent 
valves of the jugular, subclavian, and facial 
veins ” In this connection, one of the authors 
has recently examined the body of an epileptic 
who had hung himself There w as a moderate 
degree of cjanosis of the face and neck 
Above the skin compressed by the noose, the 
color was a faint vnolet A section of tissue 
from the cjanosed area was examined histo 
logically, and no evidence of change was 
noted except for probable dilatation of the 
capillanes 

Goldschrmdt and Light have recently de 
scribed “a cyanosis unrelated to oxygen un- 
saturation produced by increased peripheral 
venous pressure ” They noted that when 
the arm is allowed to hang vertically from 
the shoulder and kept stationary, a greater or 
less degree of engorgement of the veins of 
the forearm and hand occurs The skin of 
the hand, wnst, and lower part of the forearm 
takes on a bluish color of varying intensity 
They present evidence showing that no 
marked increase m oxygen saturation of the 
venous blood occurs under these conditions 
On the contrary, m the majority of cases it 
was either decreased or remained the same 
as the V alue obtained from blood drawn under 
conditions where the blue color of the skin 
Was not present They conclude that when 


raumatic asphyxia 

the arm is allowed to hang dowm and kept 
stationary the resulting engorgement of the 
capillaries and the venules may be a primary 
cause of blueness of the skin m the absence 
of an increase m oxygen unsaturation of the 
blood in these vessels that the immediate 
cause of dilatation of the capillaries and the 
subcapiHary venules when the aim is hanging 
down 13 the increased hydrostatic pressure 
imposed upon the blood in the veins There 
re&ults in consequence an opening up and 
engorgement of the venules and at least a 
portion of the loop of the capillaries m the 
papillae of the skin 

NECROPSV FINDINGS 

Subdural haemorrhage has been found by 
OlUvner in a single case Others have found 
no other cerebral change except congestion 
The brain singularly escapes injury The 
pulmonary changes noted have been tedema, 
congestion, apoplexy, bsemothorax, ruptured 
lung, multiple abscesses, thrombosis, and 
bronchopneumonia Increased fluidity of the 
blood, and subserous haemorrhages occur 
These hemorrhages are customary findings 
m asphyxiated patients Among the ab 
dommal lesions noted have been homo 
peritoneum, hernie, and rupture of various 
abdominal viscera Bones arc frequently 
broken especially the nbs, clavicles, ex- 
tremities, jaw, pelvis, and vertebra? 

PROGVOSIS 

The prognosis in this type of injury is 
exceedingly grave Of the 5 cases we have 
seen, 2 died soon after admission to this hos 
pital The 3 others recovered and are living 
today Unreporled cases, no doubt, occur, 
intervening death or inability to recognize 
the condition precluding their report Beach 
and Cobb state that the patients who live 
without the immediate aid of artificial 
respiration and oxygen will always be ex 
traordmanly rare Only i of the 3 patients 
who recovered in our cases had oxygen, and 
only I of them had artifiaal respiration 
immediately following the injury Of the 143 
cases included in this report, 27 were dead or 
died a few minutes after being seen Of the 
116 cases surviving the imtial injury, 104 
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rcco\crc(l md u <lic<I Dcith is due to 
•is«ocntc(i cxtcnMvc injuries to importint 
structures or to mfictious complicntions 

StMMXKH s OF C\Sl S IN Tit! LIT! R-VTURF 

llic follow inp irt bnif summmt» of ciscs 
rtjwrtcc! m the Jiltraturc sjnee Ileucrs col 
Icctcd series of i-*; ciscs spiKared in Maj 
»9'3 

I)i\iV5n in ifjjj rrpnrtilhe»^oraIi«) aertl i»)Tan 
wh > nn hca IV’n- into the njat ir of an autnmobilr The 
jDUth »-aj aim )M m filrtntt in a pn fouo'l tlatrof ahock. 
rhcfe»ijc>-an«»noflhcvatp faee lip» anlnrek. Ihefr 
wai 1 iLitfral »ul>fonjuncinil hrmorthace The apulum 
froth) 1 1 )->.l »uine 1 an f the patient devxl. peit a 
cough \ cfllutir emph>-«ema of the neck aivt cheat «nt 
n3tc<l Then ht lung haj rolbpv J an 1 Ihemraaa lur 
war 1 tluLjcaticin of the sternal en 1 of the left cUxicle ke- 
cosef) »-as pracli all) comj lelr in 4 weeks 

l.iHrence inichruar) igaj rrjmrts the case of a pa 
tM-nt •ho tn a wreck aai f tnr?e»f fjeneJ/h the iack 0/ the 
front seat cf an aulomihile The patient regainril con 
semusness jo minutes after l-ein. temoseJ frorts the wreck 
Hie e)eli.ls were puffy «nl re I The pupils tracleJ to 
Khl*nJaeo*mm»lalwn The forehead face neck to the 
thouller pomtt down to the sterrut n>Uh and tn the 
trapeaius muvle areas be hin I were of a peeuturblunh ted 
cy’anilic color with pile snots between Other petechial 
areas resemble I mmule iu(<«ljneous hTmorrhatr* The 
dbCubraiDn disappeared on previufe f atient wit dis* 
ciiarged in pswl con Iilicn 1 s da)t after adntiNion 
Irasen in 'larch 191J reported the case of a white 
male 4j jean old who wst t^iueeeed for to minutes be 
(Hcen the top of an overturned automobile weisbini: 3 000 
pounds and the ground the car resting on the lower part of 
lus chest The following Hxre noted c>-anusis of the face 
and neci. prorruding ejehalls hulking conjunvtivir tub- 
conjunctivil h'emorrhages and epistaiis tali nt was 
pulwlcss an 1 unable to see light until it hours after the 
accident The blindness was believed to be due to bmior 
rhage turrounding the ocular ner e ITjere were fractorrt 
of the I ft transverse processes of the seventh, eighth and 
ninth vertebrx About 3 months later viswn of the tight 
e)ewasjo/ij fundusclar left e)T Jo-13 sli,,bt change 
in both artenesand veins Fiildof vuion was contracted 
bmall central scotoma was present in the left e>i The 
disk vias white 

Hager on Apnl 13 19J4 reported a patient whose chest 
was crushed between two cars and held for i imnule 
There was no bss of consciousness Hager discusses the 
reasons for the retention of consciousness why blindness 
u. common early with complete vision recovery as m his 
case in t weeks flebelieies that the pre-e\i>tins pmfure 
\n the tu-id skull and orbit evidently protect against the 
mlluT of blood during the compression 

Kuiu m May ‘9^4 reports that the trunk of a previ 
ously healthy man waa 


Sloped evidently mside the skull as well as m tfe 
This w-as reUeved by lumbar puncture The bst ti 
nvralvsii subsicW by the end of the third month 
^ 1 nmii inAoril lorb reported that a male aged^isea 
A K.i wM-n an automobih and the ground 


«fe iMny stria tions of var)mg lengths on the anterwr *1, 
face of the chest The blue tmt was due to stasis in tie 
venules ami to numerous punctiform hxmorrbages or rx 
tensive Mch)-Tnoses Tenderness was noted over the fourth 
andfnhnb* but f unroscopy was nenine NonBaJtobr 
eras regained in iaiLi)a The ijthoroLserves that ire must 
Ule into lecount both the passive a^ent and the actiie 
sofuntatyor rtflei movements 

Conwell m January lory reports 4 cases A Bale 
••eil tt V ears was pinned beneath a truck and sufered a 
fractureii pelvis involving the superior ramus and the 
right pul It lie remained unconscious for several minutes 
There srai a definite itnpcf normal tja.ueat the base of 
the neck where the collar tiad been buttoned The face and 
neck were c)ranotic tnl severe bilateral lubconjunctisal 
hxrnoakage was present impaifingvuiJn The S)-mptoms 
kaddisappeamf in j weeks The second was a white male 
aim|i6jrart in;urrcl m a similar Banner laadliiionto 
traumatic ■<ph)'TLS be sufferedan eiten-ive luHfracture 
He died t6 nours after the accilecL The third a white 
nvaJe aged ft yran ha J the chest and abdjaeo rrushed 
Iwlween a crane an 1 walk He died 8)» hours after lajurv 
The fourth patient a female a-rd a>)cars wasinjuredia 
an automobile acci lent She bad marked subconjunctival 
hrmonhiee in thehflCif There m a chip Irtcturtcl 
the ru.ht ulna in its upper third The cvanosis had 
un 1 1 da)-* liter eacept for the subceujunctnal b*»erTha"e 
wWh had practically disappeared on ihe mfleteenlh dar 
Conwril states tfut eooinl wtis are seldom presenl list 
the subevnjunelival hrTnorTh3~e is lavanable that death 
was probal Iv never due directl) to the a-physia but ta 
*vv<ate I vnjunea 

Kosenbbtt iAjune tpij reported theca «eo/*KBSJe 
white i olish bboter aged 30 )xars who waa compressed 
smost a stone wall by a steam shovel He uSeredgteat 
pain and shock \n indigo blue color appeared on theska 
oflhefaee neck andupperportwno/the houJders There 
was extensive bibieral subconjuneuvil hioortba-re A 
d >uble fracture line was present m the inferior ramus cf the 
pelvis with di pbeement of the fta-tnenis withfraeturecf 
the sopeewe ramus the second ttb and with duJocation of 
the leficbvKlv 1 atient was diM.hargevl 63 da)'S after the 
•ccideni and was well 2 months thereafter 

\©ti Momn »n Jatuaf) xgifi tepocts an interestiBo 
case which wesuggest should becal ed iraueisuc f>iBi^ 
SIS The patient a coal miner of 33) ears vras pmoed 
across the Ihighs by a badecl ear and held for po minutes. 
Neither wound nor fracture was found but there wi> 
complete paralyse of the raj.ht ley which dt-oppeared ma 
few days The left kg for its entire length wa a bliu-n 
coloe due to innumerable small ecchvmose beginnin" 
hand s breadth below the inguinal fold and running to u 
malleob hence above Ihe cone of coropres-Mon which wa 
the mid thij,b At the point of pressure and in the foot n 
dncoloraiion was noted The C)-ano5i5 faded away in 
fortii4.ht 


was pinned ^as still unconscious IIis 

“'J discolored a bluish ^cL. 
head and X.tiiwtimcd the same color There 


n the upper chest assumed the 


Because of the absence of chest pressure 
and upper abdominal pressure with resulting 
circulator) disturbances mthin the thorns 
we prefer to call this a case of “traumatic 
cjanosis” rather than “traumatic asph>Ma 
and therefore hate omitted Jt in this senes 
The appearance of cjanosis of the face 
with bilateral subconjunctnal hiemorrhage 
m the male epileptic patient referred to 






(brst nilh nuprrncial atm 
i^O-inoHKf the ri^htfacc 
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pre\iousl> as reported bj Couilhe in Sep 
tember, 1928, might be considered also as a 
ase of traumatic asphjxia We prefer to 
call this condition “epileptic cyanosis” 

The 5 following traumatic cases were ob 
served in a hospital service during the past 
2^ jears This ma> appear to be a large 
group of cases for individual authors to report 
espeaallj when it is known that the cases 
occurred singlj M Ollivier, m 1837, re 
ported a large series with 23 deaths occurnng 
in the rush of a mob Tardieu studied 30 
victims of a panic of whom 9 died, as well as 
several cases of Professor Hardj s injured 
b> a stampede produced bj a falling wall 
Lnch Lange, m 1913, reported 7 ca^es 
L E Robertson, m 1914, reported 6 cases 
The next largest numbers reported are 4 b> 
F \oelcker m 1900, 4 bj E R Ruppaner, 
m 1904, and 4 by H E Conwell, in 1927 


Case i No Bg^g^ GET A white male 
mining engineer aged 3. vears while riding on a 
mine motor was caught between the top of the mine 
And the car lie was not believed to hav e been ren 
dered unconscious although there was practical!) 
complete cessation of breathing for several minutes 
when rescued from his pinched in posieion he pre 
sfntw an evtremel) dark purplish discoloration of 
tne face neck and upper chest and marked bilateral 
ovular conjunctival nimorrhage He was markedly 
dvspnctic and had a brass) cough ffe complained 
01 severe pam in his chest He was admitted to the 
nospital 2 hours after the accident The evanosis 
M siiW present There were several superficial 
rasions over the chest wall and upper abclomen 
espite rest elevation and the administration of 
orphme sulphate and digitalis the patient died 6 
ours after admission \ccrops) was not performed 
Case 2 \o B11S02 R 11 \ white male 18 

H k j caught m a slate fall in a coal mine 
IS bod) and cvtremitics remained covered b) apile 
slate during the so minutes required bv 10 
workers to recover his body He was alive but un 
nscious when admitted to the hospital 45 minutes 
'f Occident occurred He remained uncon 
us lot 5 hours after admission On admission 
nMemperature was g8 2 degrees F pulse rale no 
wa. blood pressure 104-60 Ihere 

np^ of the right half of the head 

chest The evanosis was a diffuse bright 
nalXk "ere a brilliant blood red The 

purple the right being more inlensel) 
T!ii> »i k. ” moderately aderaatous 

w-at camus of the maxilla m its mid portion 
fractured There was a com 
femitr m the upper third of the ngh' 

• he cardiac action was unduK prominen 


the precordmm heaving The cardiac apex was 
visible and palpable m the fourth interspace 6 centi 
meters to the left of the midsternal line There was 
a loud slapping sv stolic murmur, heard best ov er the 
apex A crackling sound was heard over the fourth 
interspace to the left of the sternum The second 
heart sound over the lower sternum was pistol shot 
clear and ringing m qualit) During the height of 
inspiration breath being held the crackling sounds 
practically disappeared \\hen the breath was held 
at the end of expiration the sounds were intensified 
Oxvgcn was given and external heat applied Mor 
phine sulphate hypodtrmicaU) followed by elixir 
bromides and chloral hy drate in drachm doses w ere 
used thereafter to keep patient quiet and comfort 
able The right lower extremity was placed m 
Bucks extension Patient remained at rest for 2 
months On the third dav after admission the dis 
coloration of the skm became a duskv purple and 
at its margin on the chest there were small red 
punctate areas in the skin (See Fig i ) One 
month after admission the cyanosis had completely 
cleared up except for the hxmorrhage in the right 
sclera which was wedge shaped with the apices 
pointing toward the cantbi The labored cardiac 
action subsided at the end of the first week and the 
crackling sounds heard over the sternum disap 
peared at the end of the second week latients 
urine contained large amounts of urobilin The 
icterus index studied at repeated intervals during 
the 2 months of hospitalization revealed normal 
figures The blood Uassermann was 3 plus the 
Meimcke was negative The ophthalmoscopic cx 
aminalion was negative \ ray of the spine revealed 
a compression fracture of the third and fourth lum 
bar vertebrx Eighteen months after the injury 
when he returned he was still walking on crutches 
with paresis of the left lower extremity and left toe 
drop 

This case should teach a valuable lesson 
Multiple bone fractures and cspeciallj frac 
tures of the vertebra; should be suspected in 
every patient with traumatic asphyxia 

Case J No Bij 4*^0 L J Patient was a col 
ored male aged 28 y ears a coal loader m the mines 
3\hile at work he was pinned beneath a large slate 
fall which his foreman stated weighed about 2 tons 
latient was completely buried beneath this slate 
which was estimated as varying from i to 2 feet in 
thickness After about 20 minutes he was finally 
extricated when the slate had been elevated with 
jacks He was unconscious and occasionally took a 
deep gasping breath He was given one half gram 
morphine sulphate hypodermically No artificial 
respiration was practiced or oxygen administered 
It was believed that the patient would expire in a 
few minutes There was marked cyanosis of the 
face neck and upper chest During the day the 
patient gradually improved His puNe became 
stronger the respirations became relativelv normal 
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and alwut lo hours after the acaderjl he ms re 
mo\ed to the hospital He was still unconscious 
There was apparent exophthalmos with trdema and 
hTmorrhaRc in the conjunctisa and sclerr There 
was a darL purple discoloration cxten'tmR oser the 
upper half of the chest neck and rijtht face The 
blood pressure was 120 Sj, the cardiac rale ijo the 
heart sounds were subnormal in intensitv but nor 
mal in duration and rh)thm Ophthalmoscopic ex 
amination rescaled normal cscRrounds latient 
rapiilK improveil and was discharced from the hos 
pital 8 da\s alter admission \ ras rcsraled no 
c\idcncc of fncturcil ribs I atienl s b!oo<l Wasscr 
mann and Meiniclc tests were both j plus Hcitase 
a hi8tor> of an appirenll> initial luetic lesion Ten 
weeks after the accident patient had not returned 
to work He occasional!) spat up blooil itreakeil 
sputum His general ph)sical condition honescr 
was excellent The discoloration of the sclera had 
completcl) disappeared Another ophthalmoscopic 
examination reseateil normal relinr disks and rcti 
nil sessels 1 atient is lisin;; and well < months after 
the injurj \ ras of the lumbar and lower thoracic 
spine revealed no evidence of fracture 
Casi.4 No Uij7j 8 R T H Ihe patient a 
white male 36 >ears old was driving a truck when 
Its right front wheel collapsed and the truck turned 
over three limes No information could be secured 
as lo whether or not patient was squeereil or uncon 
scious At the hospital r hours after injurv ex 
amination revealed a mottled dusk) purple dis 
coloration over the face and ears extending lo the 
lower margin of the jvw 1 he eveliJs were erdrma 
tous and purple and the sclerx were blood red m 
color 1 here was a punctate red mottling extending 
down the neck to a level about 1 inches below the 
clavicle Ophthalmoscopic examination revealed 
normal fundi 1 atient gtaduall) became stuporous 
and died 3 da) s after admission 

Necrops) performed a hours after death revealed 
fractures of the first five right ribs in the right ante 
nor axillarv line with partial hxmothorax Lm 
ph)scma of the subcutaneous li»ucs was present 
over the right pectoral and axillary regions There 
was a right pneumothorax with bronchiolitis ate 
Icctasis of the right lung compensator) emphysema 
of the left lung a bronchopneumonia and passive 
hepatic congestion with pericholecystic adhesions 
Each cusp of the aortic valve showed a normal free 
margin but an incomplete leaflet each leaflet giving 
the appearance of being perforated beneath its free 
margin The left kidney weighed onlv 76 grams 
while Its fellow weighed aao grams Histologically 
theie was a bilateral renal congestion but no other 
change in either kidney The spleen showed lym 
phoid hyperplasia . ^ . 1 

Cases NoBi3 777 Tatient was a col 

ored male coal miner 21 vears old Eleven houre 
before admission to the hospital he was wedged 
between a moving mine car and top of a mine Ihe 
moror was reversed and patient withdrawn Arti 
Srespirat.on was given It was 20 minutes be 


fore patient breathed properly He was tmeonsaous 
for one half hour On admission to the hospital 
the skin of the face and neck and upper chest 
down almost to the nipple line was dark purple m 
color The sclerx were a bright blood red in color 
Although there was considerable chest pain no 
fractured ribs could be demonstrated by physical 
etaminatioR or \ rav and no other evidences of 
abnormalitv were found five davs after admission 
the optic disks and the retinx were examined and 
reported normal One week after admission the 
only evidences of injurv were the slightly discolored 
pxipebrx and the blood red sclerx 1 ressure applied 
lo Ihe sclerx produced no change Adrenalin hydro- 
chlonde in t 1000 dilution prc^uced apparent con 
traction of the vessels onlv at the margin of the 
sclera] discoloration which m its mid portion was 
dark purple in color This discoloration was wedge 
shaped on each side of the pupil with the apex of the 
wesige pointing toward thecantbi Above and below 
the pupds Ihe sclerx were eJear except for a de&nite 
Kteroid tinge Ophthalmoscopic examination was 
negative ] atient is alive and well 3 months iftei 
inyurv 

SUXtUMtV 

In the foregoing paper on traumatic 
a<ph)tia we have prevented a bnef atation 
of \anous panics and public calamities result 
tng in traumatic asphxaia the different situa 
tions in our «ocia! and economic life reported 
ns producing the condition, the incidence 
svmptoms pathogenesis pathological phi’s! 
ologj nccropsj findings, and prognosis of 
trnumatic asphjxia The literature has been 
revnevved and the cases collected and bnefl> 
dcscnbcii since the date of Heuers summary 
in Mnj 192J Fue additional cases coming 
under our own ob ervation during the past 
3^^ yeare are added making a total of I 43 
reported cases 

* CONCLUSIONS 

I \Uhough only 13S cases of traumatic 
asphyxia have been reported heretofore m 
medical literature it is probable that the 
condition is more frequently found than the 
literature would indicate 

i Among the factors responsible for the 
morbiditv of this condition are the occurrence 
of panics in large crowds the collapse of struc 
tures stating or housing large collections of 
people human negligence our desire for speed, 
and the consequent use of machinery in m 
dustry and vehicles for rapid transportation 
3 The invariable subconjunctival hTmor 
rhage noted in this condition has a peculiar 
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lozenge or Vccdge shaped distribution due 
probablj to lack of supporting tissues 

4 Unsuspected multiple bone fractures, 
especially, fractured vertebrce, may be asso 
aated with the condition and may remain 
undetected m patients who recover unless 
thorough X ray study of the bony framework 
IS performed 

5 The probabilities of associated mjunes 
to the abdominal and intrathoracic viscera 
must be remembered 

6 The cyanosis noted in this condition is 
probably essentially due to capillary and 
venous dilatation and engorgement a^ re 
vealed by histological studies and the re- 
cently reported studies of Goldschmidt and 
Light who have shown that cyanosis may be 
produced without change in the o^gen con 
tent of the blood 

7 For the sake of accuracy and clarity, 
v\e suggest that the term "traumatic as 
phyxia” be applied to patients in whom there 
has been squeezing compression of the chest 
and upper abdomen with cessation of rcspira 
tion for an abnormal length of time, with 
resultmg cyanosis, subconjunctival hxmor 
rhage, and the typical syndrome hereinbefore 
described, that local cyanosis, occurring for 
example m an extremity following local 
trauma or pressure be called "traumatic 
cyanosis”, and that the rarely observed 
cyanosis developing in the face, neck, and 
upper chest dunng an attack of grand mal 
epilepsy be termed "epileptic cyanosis ’ 
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nil I\CIU \SI D rolII{\NCJ OI PKJflXWT KlBBITS FOR 
1\SUI I\‘ 

ri<(K(i \ \s s -sMirn \ti> AM>(ink(i \ \fn M^^ioji-sms 


AT'MU fnllowinp work rtpnvtnli ptrt of 
I in cxjK.nm(-nt lint wis insli^ilul In 
X tlic pijKrs of htu< irul hn iw)ciiti'» 
in which low hlcvxl su^if \i 1 uc*n mil rapul 
tluctuitionsof the lihxx] sujjir It nlin tdimp 
«ia wire rci>ortt<l It was thnuf.ht tint the 
administrntion t)f tnsuhn to nhhits tiunn;, 
jiripnancj b\ piniriDt lowirmp tbi Wo«mJ 
•wifsir k%cl mil lj\ ciusinp tluctuitmns in tint 
k\tl would rtbult in dimitushni |i\tr 
anil incnastd su^ri/)ljhilit> to the 'trun of 
pripnancj It was liojKd that an g|>st.i in 
cirlx>h}<lrate njefa!>ohsm would kid to i 
sjndromt in rahhilir tint would piu a kad 
m the imtstiRition of cchmiKia or at hast 
j,i\t some informilion concirninj, the cirlio 
hidrafc chinpcs in f>ripmncj 
Dunnp this ei]K.nmcnt which was begun 
m December n>js the rabhits wtrt ktl on i 
weighed diet consisting of too prims of oil« 
100 grams of gfitns (lettuce cauliflower 
halts antlctlen) too grams of carrots and 
alxjut 6 o grams of alfalfa Im <hdj Water 
was fcittn <jJ Ub Insulin was ulministered 
suhcuiantousl> 

Ihe urine was tested for ilbumm bi the 
nitric aciil method I requcntlj tht he it inti 
acetic acid method was used as well 

JJJootJ sugars were tleterminctl by the micro 
method of Folm The rcigcnts were Ire 
quentl> chtckctl and FoImi s motlilicalions 
and impro^ewento were followed fonslanll> 

ripenmetil / On the iiftecnth das after beinjj 
served doe rabbit No 3 (weiRht 4 iio Lilograms) 
received lo unils of insu/m in two doses of 5 units 
each morning and evening On the suteenth dav 
It received ir units in the same wav The dose of 
insulin was thus increased dailv so lhal on the 
Ihirtv first dav the animal received 4* units It 
showed no ev idence of anv upset Ilv the nitnc acid 
test the urine was consistcntlv negative for albumin 
The doe liinilled normal^ the litter was normal 
\fter kindling the doe weighed 4 tJ 5 kilograms 
Seven weeks later the experiment was r^led 
in eiacllv the same fashion tVe ammal (weight 
. 30? kilograms) not being pregnant On the hf 
teenth day after it had received 39 *“ 


prevjjus J4 hours convulsions ocnitred It died 
despite Ihe ailministration of piluitnn and glucose 
\t iut»{HV the gftiss findings were negative The 
maroviipic examination of ti ues »a negative 
with the exception of the jhvrmd which showed 
runviiJerable airoph^ The liver was apparentJv 
normal 

i xpfnmrnt . Rabbit No 4 (weight 4 S, j kilo- 
grams) not pregnant received insulin m increasing 
do'es starting with la units (6 units morning and 
evening) It had convuNions on the tenth da> 
having had ji units m the previous 14 hours 

Ijffttmfrj j Rabbit No 6 (weight *7 6 kilo- 
grams) Ji dav s pregnant having fasted 16 hours 
was given IS units 1 welve blood sugar tests during 
the nett 6 hours were as follows 
(a) 90 9 01 ) 6s o (ft) 4 J S (j) S 5 j 

lb)Sbj (e>5£>S (h) 41 S (k) tnce 

(c) 600 (0 4^7 (1) JOO ( 1 ) 3*5 

Ihere were no convulsions It kindled normallv 
the fitter was normal five months later it received 
16 units uf in>u!m having fasted 16 hours. It «a> 
wot pregnant and vveighw 9 3 kilograms Con 
vuUions occurred in j hours and S minutes 
Itfrnnent^ Doe rabbit No 13 (weight 3 iJj 
kilograms) received 10 units on the tenth dav 01 
pregnanev e units on the eleventh dav and 4 
uniia on the tueifth thirteenth fourteenth and 
fifteenth davs On the twentieth twentv first 
twetiu second and twentv third davs it received 
J 4 0 s and 3S units re'pcitivel) On the twentv 
fourth cfjv having fasted 12 hours u received 
units ttlood sugirs during the following 6 hours 

(1) ,1 s (O S^o W iiao 

lb) 6, s (d) 610 (D 

It received i6 more units that evening The next 
morning (twentv lifth dav weight 3 sss kilograms) 
luod was withheld and o units were given Mild 
convulsions occurred hours and ^4 minutes later 
It delivered itself of a dead litter So hours and 19 
minutes later after whuh it weight was 3 360 
kilograms (f no time did the urine give a positive 
lest (or albumin 

ftferimenl 3 Doe rabbit No 14 (weight 1 of 
kilogrims) received , units on the tiftccnth dav 01 
pregnanev 16 units on the sixteenth dav (in two 
doses of S units' ih units on the eventeenth dav 
etc until the thirtieth dav when the dose was 44 
units lilood sugars taken > to 3 3 hours after 
morning insulin were 

(1) istdav S3 72 S 4S 2 (d) 4th dav 75 6/5 

(b) 2 d day 60 70 (e| ythdav 53 

(c) J3ddai S7 6s (f) 30th dav 7S 

On the morning of the thirty hrst dav the animal 
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vas found dead The first fetus that had passed 
into the vapna was firmlj wedged in the pelvis 
There was no evidence of convulsions \t autopsy 
the gro-^s and microscopic examinations were all 
negative 

Expcrimeiild On Mav 31 iqag doe rabbits No 
4 No S and No 18 not pregnant (weights 5 ijs 

4513 and 3 S45 I'dograms respectively) and rab 
bits No li and No 17 (weights 3 603 and 3 S*o 
kilograms) 19 and j 6 davs pregnant rcspectivelv 
all received 16 units of insulin no food having been 
placed m their cages since the previous morning 
All three non pregnant animals went into convul 
sions the pregnant animals were appaicnth un 
affected despite the fact that thev were smaller 

Since doe rabbit No 3 had been rcceivTng 
10 to 18 units of insulin dailj for 19 dajs 
before the actual start of the experiment and 
had had convulsions during that period Us 
increased tolerance during the latter h df of 
pregnancy seemed especially impressive Rab 
bit No 4. though larger and heavner, did not 
tolerate as much insulin as No 3 under the 
same experimental conditions In a number 
of other instances it was found that greater 
neight and size did not give one rabbit more 
tolerance for insulin than another This fact 
makes definite conclusions almost impossible 
unless the reactions of the same rabbit while 
pregnant be compared to those while not 
pregnant 

In doe No 6 the convulsive blood sugar 
level was remarkably low while pregnant Us 
blood sugar following insulin hovered around 
30, the usual convmlsive level m rabbits and 
no convulsions occurred, while not pregnant 
Its blood sugar 38 minutes before convulsions 
supervened was 31, at which time the level 
must have been considerably lower 

Although it was not determined exactly 
how much insulin would throw rabbits No 3 
No 6 , and No 14 mlo convulsions during the 
latter part of pregnancy , U is probable that 


they could have tolerated at least two or 
three units more which would have made the 
contrast more marked 

SUIIMARV 

Since the original plan m this expenment 
was to determine the effect of v arious methods 
of insulin administration on pregnant rabbits, 
no carefully organized effort was made to 
compare their tolerance for insulin with that 
of non pregnant rabbits, and the aboveproc- 
tocols are given more as suggestive evidence 
than as proof At the start it was more or less 
assumed that pregnant rabbits would be more 
susceptible to insulin Contrary to expecta 
tion they seemed to thrive during the experi 
ment as did also the non pregnant rabbits 
Apparently in the latter third of pregnancy 
they can mobilize their glycogen more rapidly 
and completely or, what is more probable, 
can call upon their fetuses for glycogen m an 
emergency or depend upon them to utilize 
the extra insulin 

CONCLUSIOV 

From the evidence at hand it is concluded 
that 

1 Insulin cannot be related to the pro 
duclion of a toxxmia of pregnancy m rabbits 
under the experimental conditions herein 
outlined 

2 Pregnant rabbits m the latter third of 
ihcir gestation period have a greater tolerance 
for insulin than do non pregnant rabbits 
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\\ IRRADIATION ITS INFLUFNCE UPON’ 
nil AIIIINO RAT (MUS NORVEGICUS) 


I«)l{T\S| Mlkim Mil F\C‘i PiitunrtPiiu 

I II. tl t .J CflMr #1*1. t«uir<Ti.7oir..«i7lr.f.. 


I I 1‘v T Hcif knottn /icl lint the omfim ctpo urc of each o\ar\, pnor lo being mated 
ami c«pccialh their follicuhr dimcnts Those which remained fertile in «pite of the 
arc pcculiarK «cniiti\c to radium and Irealment and Iheir off nrinr form the ba-js 


roentgen irradiation* furthermore a few 
<lcfctti\c and unhealth) chililrcn ha\c been 
horn after relati\tl) protonge*! exposures of 
the mothers to thev> two agents I*hc question 
has therefore natural!) arisen as lo nhelher 
the maternal irradiation Ins in an> wa) been 
responsible for these disturbances of health 
and growth m the children 

Recent clinical studies b) the author have 
summariicd our knowledge regarding the 
health of the first generation of descendants 
from women rcccisang therapeutic osanan 
radium or roentgen irradiation prior to con 
ccptionf^ 4 0) On the basis of these studies 
It was concluded that such maternal Ircatment 
does not injure the health or growth of an\ 
subsequent chihircn 

It could not be dctcrmincil howeser 
whether or not the preconception irradiation 
caused ans latent condition in the children — 
an) damage which mi},ht be passed on to a 
succeeding generation and there appear for 
the first lime Information to this end was 
lacking because none of the children whose 
health was studied had as jet rcachni mature 
age Since man) heritable traits arc known to 
skip one generation a further investigation 
was considered ncccssar) cspeciall) in view of 
the importance of irradiation in gj nccological 
practice and also because of certain conflicting 
observations which are the result of animal 
experimentation * 


EXPERIMENTS 

A group of Virgin albino rats was seJetted 
and each animal subjected to a single radium 



for the present report The investigation was 
concerned, mainl), with the health of the 
descendants of these animals and especially 
that of the second generation 
In planning the experiment the arcum 
stances met with m practice, when women of 
child bearing age are exposwl to substenhzing 
amounts of therapeutic pclvnc irradiation 
were duplicatcil as closclj as possible Mat 
mg was fiernuttcvl onlj with non irradiated 
males and was dclavcd for a short time (14 
davs) following treatment This postpone 
ment of mating was earned out m order that 
no ova which were m the oviducts at the tune 
of irradiation should have an opportunitj of 
becoming fcrtilizeil It was desired that an 
ovum later to become fertilised should be m 
the ovnnes at the time of the treatment 
rurthermofc according to Donaldson the He 
cycle of the rat passes with a «peed which j» 
JO times more rapid than that of man There- 
fore, a 14 dnj intcrv al between treatment and 
mating of the former would be equivalent to 

14 months in the case of the human 

For a number of reasons, the rat was 
selected for studv \s U is a mammal, it 
structural!) resembles man Furthermore, it 

15 small, reproduces frequenth, and gives 
birth to man) j oung at one time In addition 
it IS one of the best standardized of the smaller 
laboratOT) animals and — through the cout 
tesj of the M istar Institute of Anatom) and 
Biolog) — rats with a pedigree of manv gen 
erations could be secured This last feature 
was, perhap», the most valuable for our pur 
po«e 

Virginanimalb laodajsold wereemplojed 
Ft was desired that the first litters after irra 
dtation should be the first bom of the irra 
dialed animals and, according to Duhnng, the 
130 da) old rat is at its optimum breeding age 
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TABLE I —FERTILE ANIMALS EXPOSED TO PRE 
CONCEPTION OVARIAN IRRADIATION 


TABLE I\ — RELATIVE AVERAGE SIZES AND THE 
MOST FREQUENT LITTER SIZES (tHE MODE) 
FOR THE SECOND LITTERS OF 23 ANIMALS 
WHICH RECEIVED PRECONCEPTION OVARIAN 
IRRADIATION AND THE SAME RECORD FOR 
9 CONTROL ANIMALS 

Irrtdiattd Control 

Klothec animals 33 g 

A%enge litter size 46 54 


TABLE 11 — AVERAGE INTERVALS IN DAXS BE 
TVVTEN THE CASTING OF THE FIRST ANT) 
SECOND LITTERS 

\( .1. • tl*y* btmeo 

Uothtrimmils Liittrs tiiloto 

Irradiated jt x8 

Control I Js S 

TABLE UI — RELATIVE AV ERAGE SIZES AND THE 
MOST FREQUENT SIZES (tHE MODE) FOR THE 
FIRST LITTERS OF SI ANTAtALS WHICH RE 
CEIVED PRECONCEPTION OVARIAN IRRADIA 
TION, AND FOR 25 CONTROL ANIMALS 
. Irraduttl Control 

Number ofamaula le 

) J 1 . 

The minimum sterilizing radium exposure 
was first determined (5), m order to secure a 
standard by which a substerilizing exposure 
ought be measured When this had been ac 
wmplished, 50 animals v\ ere exposed to three 
lourths of this sterilizing dose Since some of 
tbem apparently were sterilized, even by this 
amount of treatment, other irradiated but 
lertiie animals (used m the sterilization ex 
Penment) v. ere included for stud> , m order to 
ncrease the total andbecauseitv\asnotknown 
ow any of the \ anous dosages of radium used 
raight affect the offspring 
Radium was emplojed because of its fre- 
quent use in gynecological practice and be 
cause a relatively large supply of this agent 
V gram^ was available through the courtesy 
_ he Cancer Research Committee of the 
staff of the Philadelphia General 

employed m the form of 
emanation now commonly termed “radon ” 


TABLE V — AVERAGE SIZES OF FIRST LITTERS 
OF 51 IRRADIATED ANHMALS, ARRANGED 
ACCORDING TO THE AMOUNT OF MATERNAL 
TREATMENT DIRECTED AT EACTI SINGLE 
0 \ ARY 

Xtniirunc hour* Litlefi Avtricc lue 


«pe»«re tha amsllcr (he 

Its preparation and measurement and the 
calculation of dosages were earned out with 
the generous co operation and assistance of 
Mr Charles Robb, assistant physicist of the 
Philadelphia General Hospital 
Each animal received a bilateral ovarian 
irradiation, one exposure over each lumbar 
region, one ovary treated immediately after 
the other The irradiation of the entire senes 
of ammals extended over a penod of 6 months 
The radium was measured before and after 
each group of animals was treated, as a check 
against the acadental breakage of the class 
tubes containing radon during the course of 
the expenment 

The radium applicator rvas made m the 
form of a tiro piece brass capsule (Fk r) i 
centimeters m length and 8 millimeters in di 
Tu :• Tn* “ of J millimeters, 

n oi V’ ‘te o"™ol’s back by means of a 
bakdite holder and adhesise plaster (Fig a) 

in'S'n ore described 

m the paper on sterilization (5) 

■ offspnng Here erammed 

W neighed the day of birth The litter It 

that time nas weighed as a nhole A similar 
ninghing was made on the fltteenlh X 
Indimdual weighings were made on the 
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rRICONCiniON 0\ARU\ 1RR\DIATI0N its I.NFLbENCE UPOV 
riu DISCI \D\NTS 01 Till WRING R \T (MUS VOR\EGiaS) 


rKjld.x*;! Mlkim MD FAC*: rnitw'rwiiu 

rjalt- i2J > NMcIrrarr t nr., j cl 


I F In a well known fact that the oxmes 
and c«pcciall\ their follicular dements 
arc pcculnrh «enMti\e to radium and 
rotnlcen irradiation* rurthermore a few 
dcfcctnc and unhealthx children haxc been 
bom after relatucK prolonged etpo<ures of 
the mothers to thc<c two agent i The question 
ha«: therefore naturalh ari'cn as to whether 
the maternal irradiatio’i has in an\ tra\ been 
re'pon’uhlc for thc<c disturbances of health 
and growth m the children 
Recent clinical <tudics b\ the author ha\e 
summarued our knowletige regarding the 
health of the lirst gcnention of dc<cemlants 
from women receixing therapeutic ownan 
radium or roentgen irradiation prior to con 
ccptioni, 4 6) On the ba«is of thc<e Studies 
It was concluded that such maternal treatment 
does not injure the health or growth of an\ 
subsequent children 

It could not be dctermincif howexer 
whether or not the preconception irradiation 
caused anx latent condition in (he children — 
anx damage which might be passed on to a 
<uccmling generation and there appear for 
the first time Information to this end was 
lacking becau'c none of the children who^e 
health was studied had as xct reached mature 
age Since manx hentable traits arc known to 
skip one generation a lurther m\CiUgaUon 
was considered nccesaarx espcaalK m xiewof 
the importance of irradiation in g>-necoIogical 
practice and al^o because of certain conflictuig 
ob'cnations which arc the rcNult of animal 
eepenmentation * 

EXTERIXIENTa 


expo urc of each ox'arx , prior to being mated 
Thosc which remained fertile in «pite of the 
treatment and Ihcir ofi pnng form the IxLo 
for the present report The inxe-ticatioi xris 
ronremed, mainlj, with the health of the 
descendants of thcNO animals and e«peaallv 
that of the «econd generation 
In planning the expenment the oroin 
<tanccs met xxnth in practice, when vroraen of 
child beanng age arc cxpo<d to subNterilmng 
amounts of therapeutic pclxnc irradiation 
were duplicated as closeh as pc^ ible "Mat 
ing was permitted onlx with non irradiated 
maJe» and xxas delax ed for a short tune (14 
daxs) following treatment This po'tpoc^ 
ment of mating was earned out m order that 
no oxa which were m the oxaducU at the tune 
of irradiation should haxe an opportunitx of 
becoming fertilized It was dcNired that an 
oxTim later to become fertilized <houId be la 
the oxanes at the time of the (reaUaent 
rurthermore according to DonaldNoa ihebe 
cxcle of the rat pas>eis xnth a 'peed which i 
vO (imes more rapid than that of man There- 
fore a i4-da\ interxal between treatment and 
mating of the former would be equix'alent to 
14 months tn the ca«e of the human 
For a number of rea«ons the rat xras 
«clected for studx \s it is a mammal it 
structurailj revmWes mao Furthermore it 
Is small reproduces frequentlx and gi'C' 
birth to manx \ oung at one time In addition 
It Is one of the best standardized of the smaller 
laboratorx animaL and — through the cour 
tesx of the ^\ istar Institute of -Vnatomx and 
Biologx — rats wnih a ptdigrce of man> gen 
erations could be -ecured This la't feature 


A group of xargin albino rats was 'elected 
and each animal subjected to a single radium 


r««ai 5 r tr 0 >» >• 


IS (rnlmrsl. ii STfi^c* 


eras perhaps the raOst x aJuable for our pur 
po-e 

\ irgin animals irodax-sold wereemploxed 
It was desired that the brst litters after irra 
diation should be the tir-t bom of the irni 
diated animals and according to Duhrmg the 
xeoda} old rat is at its optimum breedingagf 
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TABLE I — FERTILE ANIMALS EXPOSED TO PRE 
CONCEPTION ONARIAN IRRADUTION 
Millirunehoure Fcriitc animals 


ToUl 


s» 


T\BLE II — AVERAGE INTERVALS IN DV\S BE 
nVTEN THE CASTING OF THE FIRST AND 
SECOND LITTERS 

. Days btlvMii 

Molin itumals Lillait liiwti 

Imdiated 
Control 




TABLE I\ — RELATIVE AV'ERAGE SIZES AND THE 
MOST FREQUENT LITTER SIZES (tHE MODE) 
FOR THE SECOND LITTERS OF 23 ANIMALS 
VVTIICII RECEIVED PRECONCEPTION OVARIAN 
IRRADIATION AND THE SAME RECORD FOR 
9 CONTROL ANIMALS 

Irriiatod Control 

Mother animals 23 9 

Atcnge litter size 46 54 

Mode 3 4 

TABLE V — AVERAGE SIZES OF FIRST LITTERS 
OF $1 IRRADIATED ANIMALS, ARRANGED 
ACCORDING TO THE AMOUNT OF MATERNAL 
TREATMENT DIRECTED AT EAQI SINGLE 
OVARN 

Mitlicane bourt LiUtri Average aiae 

200 r 6 

I-ao X 4 


table hi —RELATIVE AV EHAGE SIZES AND THE 
most FREQUENT SIZES (tHE MODE) FOR THE 
HRST LITTERS OF 51 ANIMALS WHiai RE 
CEIVED PRECONCEPTION OVARIAN IRRADIA 
TION, ANT) FOR 25 CONTROL ANTMALS 
. Irradiated Control 

Number of inmuls sj 2. 

tbaa^m •rri'luted animals were smaller in sue 

Bit .T ‘oirails and that a single voting *aa Uie 

“«t eemnon litter sue /or the irradiiied animals 
The minimum sterilizing radium exposure 
‘istenmned (5), in order to secure a 
standard by which a substerilizmg exposure 
®^ght be measured WTien this had bwn ac 
wmplished, 50 animals were exposed to three 
ourths of this sterilizing dose Since some of 
em apparently were sterilized, even by this 
mount of treatment, other irradiated but 
rtUe animals (used in the stenlization ex 
l^nment) w ere included for study , in order to 
crease the total and because itwas not known 
w any of the \ anous dosages of radium used 
inight affect the offspring 

^as employed because of its fre 
H nt use m gynecological practice and be- 
ts ^ relatively large supply of this agent 
of /if o available through the courtesy 
Research Committee of the 
Philadelphia General 
p The treatments were given m the 

lum Research Laboratories of the hospital 
employed in the form of 
aiion now commonly termed “radon ” 


Its preparation and measurement and the 
calculation of dosages were earned out with 
the generous co operation and assistance of 
Mr Charles Robb, assistant physicist of the 
Philadelphia General Hospital 

Each animal received a bilateral ovarian 
irradiation, one exposure over each lumbar 
region one ovary treated immediately after 
the other The irradiation of the entire series 
of animals extended ov er a period of 6 months 
The radium was measured before and after 
each group of animals was treated, as a check 
against the accidental breakage of the glass 
tubes ontaining radon during the course of 
the experiment 

The radium applicator was made m the 
form of a two piece brass capsule (Fig i) 2 
centimeters m length and 8 millimeters in di 
^eter, w ith a w all thickness of 2 millimeters 
held to the animal’s back by means of a 
bakelite holder and adhesive plaster (Fig 2) 
Further details of the technique are desenbed 
m the paper on sterilization (5) 

The subsequent offspring were examined 
and weighed the day of birth The litter at 
that time was weighed as a whole A similar 
TOghing was made on the fifteenth day 
Individual weighings were made on the 
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thirtulh ’iixtitth niriLtatli, milont humlrtil 
and twentieth On the thirtieth <Ia\ the 

xounR were weaned and the •^xe> siinriltxl 
OfJ the one )mn<!rtd an<l twentieth <fav the 


pen "I (m iIj)-?) 

'*h irtMi pfrio<f (m (!a)sl 
Ivtrifff pffinf fin ifa«»l 
\uiiil<er of lif»t ernfratnn fcmalrs ca Hr 
\mnJ<rof lilten ca.«t bj lht*< aninal* 
fntrnali t^imren truxlinzin I Inter a ting lor tfie 

firvt littrn of tiir<e 1 1 animai< 
interval (m ifs\!l 
*>hofie«t interval (in 

tveraee interval (in dajs) i 

\v«raj;e interval for 17 control ammalt 
\uinl«r of sount: ca«l I v the hfst senention (17 
(ittent 

Numlierof ihevcpi pft*eft line grow alnorraalitie* 


\lthouj:h ihortion does occur xere rardi ir 


v:xcs lirothers and xi ttrv when i»owb!c m the albino rat no instance was obsenedir 


order to accentuate ana inherited tiefect which 
miKht }ia\t revulted front the treatment 
were l)roU{,ht toj^elher a;.ain 


irFFCT or TRF-XTMtST HON |KR\UIVTIP 
Wllf \LS 


the more than icolitters cast after irradiation 
OneliiUrsl(nUt\ Of the ji fertile animals 
onh jj cast two or more litters The na 
tfiation apiKars to ha\e been the ino ( hkeh 
cauveof the ‘ubsequenl stenltt> m the remain 
inj* it. animala Jhis hich /requenn of ont 


All of the irradiated animals exhibited litter sterilitv indicates the degree of irradia 
marked local and general reaction to the<c\crc tion to which the^e animals were subjected 
treatment winch the) all received The local IrniJt.itioit cJJcct on the rtproJutirt 
rciction consisted of loss of hair over the 1 he intervals between mating and the casting 
treated area and this was foJfo«»ed in cvm of lh< lint litters of irradiated and 17 
case bv severe ulceration of the bodv wall control animals arc pri'entcel graphicallv in 

varjinj, in extent and depth with the amount figure \ Pregnanev in the rat lasts •’ 01 

of exposure In most instances the ulara -t davs while insemination is possible on« 
tions linall) heilcil although m «ome ca«‘cs everv v v dav s llhc length of thectsttuscvclel 
thick crusts persisted in the uJccnlcd regions The observattons recorded in Figure j m 
and in several animals piral>sisof the lower dieate that the greater number of the art 
limbs was noted The general reaction was litters of the 51 iTradialcd anutiaU nere 
manifested b> a loss of weight in manv in conceived vcr\ shortlv after mating From 
stances amounting to as much as one fourth this ob'crvation it appears that the ecstms 
of the weight before treatment In spite of ejeit when not eompleteU inhibited bv 
the sevcritj of the treatment none of the irradiation (as when permanent stenlitv u 
animals appeared to suffer m respect to their immidiatelv produced 1 suffers no disturb- 
abilit) to reproduce On the othir hand the ancewhaltvcr It further suggests that even 
reaction to irradiation no doubt plajed an heaw irradiation probabh dois not injure the 
important role m affecting the health of the ova which it does not destrov 

voung prior to birth and the abditx of \ similar studv of the intervals between the 

their mothers properI> to nurse them births of the hrst and second litters ol -3 


EFFFCT ON FFRTILlTV 


irradiated animal" leads to the •same conclu 
sions In this group the mttrval between 
r.,,M d trtumnn Tull term litters ttete litters ins loiter than in the control aininal. 
caft bfall onh” 5. lettile animals (Table I) ITable II) 
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Two or more litters were cast b\ Iht 2^ 
animals just mentioned In Figure 4 the 
intervals between mating and the casting of 
the first litters of these animals are contrasted 
with the mter\als between the casting ol the 
first and second litters It will be obseiwcd 
here that the >oung of both groups of litters 
were practically all cast within 35 days of the 
mating or of the pre\ lous litter casting dales 
as the case might be 

FIRST GENERATION OFFirRINO 
Ltiter size A study of the litter size of the 
first generation young of the irradiate<l am 
Jnals shows (Table III) that the irradiation 
decreased the number of offspring per litter 
One young was the rule m the first litters of 
the 51 iiradiatcd animals, while 7 young was 
the common litter m 25 control animals The 
second litters of the 23 animals casting more 
than one (Table IV) were still smaller than 
the second litters of the control animals 
Fromastudy of the litter sizes as influenced 
hy the amount of the maternal treatment 
(Table V) it w ill be seen that in general the 
larger the amount of maternal treatment the 
smaller the size of the first Utters 

^forlality The 51 irradiated animals cast 
ing from i to 5 litters apiece more than 100 
litters m all ga\e birth to 402 young Of 
these, 39 were dead at the time of first ob 
serxation while the death rate during the first 
month of life was very high among the re 
mainder 

^Ian\ of the young animals were killed or 
^cn bv their mothers shortly after birth 
This Was attributed to the ill health of the 
mothers which was the result of the local and 
genera! radium reaction, and also to the ne 
ttssilv of disturbing the newborn litters for 
examination and weighing 


Fijj 1 Showing pair of batelite holitcrs in position for 
bilatrni osaruR ridiura emosure Note the parliiHv 
concealed brass radon containing capsule under the hinged 
cover on the animal s right side 

Bodth structure Of all the young live and 
dead, only one was deformed It exhibited a 
clear cut case of hydrocephalus and was killed 
by the mother on the fifteenth day Since 
this condition is not extremely rare m the 
experimental colonv of the Wjstar Institute 
the irradiation i& not believed to have played 
an important role, if any, in its production 
It may therefore be stated that, as far as 
could be determined by our study, no gross 
dislutbancci of bodily struclUTD were ob 
served which might be attributed to prccon 
ccption irradiation of the subsequently 
fertilized ova 



Fik 3 Two pnl>jron curves demonstrating the relitne 
peeds with which first inters were cast by 51 irti hated 
funmterrupled Ime) and b> 17 control animals 
(broken line) 

The vertical Ime indicates the numUt of animals while 
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tliirtiLtli vixtittii tiinLtiitli niiiloni humlrttl 
mil twcntiith (!t\- On tht. thirtieth (h\ the 
\ounc wire wniuti md (hi <txts «tinnlnl 
On till oni hundrifl nnd twmtiith ih\ the 
^ixti liroiliprs md enters wliin jnKMldc m 
onicr toncccntunli Tn\ mliiriti<l<lifict which 
mi^ht ln\i risulttd from tbi tmtmint- 
wert brmi^ht to^iihir n^Tin 


IFFKT Ot TRI-\nttST It OS Ikk\tHVTtl> 
\Sllt\LS> 

All of the irrulntKl Tnimilj. cxhibitrel 
marked local andgincril ruction to thc<c\crc 
treatment which thcN all nciivnl Fhi local 
reaction conii'.tid of loN't of hair o\ir the 
irtalid area and this was followcil in c\er\ 
ca«e b) sceerc ulceration of the boil) wall 
\ arainj, in extint and ilipth with tht amount 
of exposure In most instances tht ulcira 
tions linallj healed although in some eases 
thick crusts persisted in the ulcerafeil regions 
and in scaeral animals paral>sis of the lower 
limbs was noted The general reaction was 
nunifcstid bj a lo'S of wiight in mana in 
stances amounting to as much as one fourth 
of the weight before treatment In spite of 
the sivcritj of the tnatment none of the 
animals appeared to suffer in respect to their 
abihtj to reproduce On the othir hand the 
reaction to irradiation no doubt pla>ed an 
important role in affecting the health of the 
loung prior to birth and the abilit> of 
their mothers properlj to nurse them 


Ttflfl \II — SU 1 IMVR\ OF nrSERlATlONs 
I irtt efftffili )n of ffmilf j-oung malel ,1 

ati 1 r« nitr I with the ala)\c 41 

lrtn)l<‘<Iralh« ilunng fipcnnent 5 

Inlffioilj)* 2 

lljrinj frmilc one Inter drilh i 

Numl’cf rf animil djriti >n of mating penxl rt 

f«rlM 4y 

laifigr*! [>eri t(inila>-4l rop 

Sh ■rtrit iwri-Mi (in ila)-i) 31 

\\<ra-rjH-ri»l (in t!a»jl 1119 

Nuuiltrof lir«t genmlun frmle* ca tin" litters 11 
Numt« of litter* cast I > the*e animal} 17 

Inlenalt (<lwrrn mating an 1 litter eulingfjr the 
fir<t titters of the«e ii animal] 

Ixngrst inlersal (in ilas)) 4>S 

•■h ifteslinterMl lin ilajsl 4, 

\»erace internal (in ila«l >° 

\»erah« internal for l, control animals 3 / 4 

Sumlicr of >DunR east I \ the first grBeration (17 
Inters) 9 ‘ 

Suml^eof Ihese 01 presenting givsialinoraialilics • 

\Ilhough al)ortion docs occur \er> rareh m 
the albino rat no instance was ob'cried m 

till mori than loohtters cast after irradiation 
One hlUr slerilil\ Of the 51 fertile animab 
onh j cast two or more litters The irra 
diation apjnars to haae been the mo t likeh 
cau'cof the subsequent sterilit A m the remain 
mg ts animals I his high frequencA of one 
litlir stinlit) indicates tht degree of irrad^ 
non to which thiM animals were subjects 
/rniJiiilwti rjTect on tht reproJtidre c\tit 
I he intervals betwem mating and the casting 
of the tirst htters of 51 irradiated and i/ 
control animals are prc'cnied graphicallv m 
1 igurc t Pngnanev m the rat lasts 
■►4 davs while in'cmination is possible once 
cvtrv > s davs (the length of the cc'trus cv clei 
Ihc ob'Crvalions rtcorded in Figure 3 'n 
dicati that the greater number of the brst 
litters of the irradiated animals were 
conceived verv shorllv after mating From 
this observation it appears that the cc't^^ 
ode when not completelv inhibited b) 
irradiation las when piermanent sterihtv 
immcdiatclv produced) suffers no disturb 
ance whatever It furthir suggests that even 
heavT irradiation probabh docs not injure the 
ova which it does not destrov 

\ similar stud) of the intervals between the 
births of the hrst and second litters of 2j 
irradiated animals liads to thi same conclu 


EFFFCT ON FFRTILITV 

Lmilh of pregnmn I ull term hIBrs «cre 
cast by all of the 51 fertile animals (Table I) 


sions In this group the interval between 
litters was longer than in the control animak 
(Table II) 



MURPHY PRECONCEPTION OVARIAN IRRADIATION 


the 91 young exhibited aii> de\ elopmental 
defects, nor did the living ones, while under 
observation, present any evndence of injury 
which might have been attributed to the 
ovarian irradiation of their grandmothers 
These second generation joung were observed 
for a period of 4 months after birth 

RESULTS OF STUDY 

In order more properly to evaluate the 
results of this experimental study, certain 
characteristics of the rat must be borne m 
mmd According to Donaldson the rat is ap 
proximately seven times more resistant to the 
ordinary poisons than is man Also it normally 
presents few morphological abnormalities 
These two characteristics indicate that we are 
dealing with an animal with a high degree of 
natural resistance 

From the local and general effects of the 
treatment and the relativelj high frequency 
of one litter sterility, it is apparent that the 
ovaries of the irradiated animals were de 
finitely affected That no gross structural 
abnormalities were seen in anj of the sub 
sequent offspring is m accord with the clinical 
observations recently reported (2) Further, 
It was seen that the cestrus cycles and re 
productive powers of the fertile animals seem 
ea to be uninjured by the irradiation re 
ceived The truth of these observ ations seems 
to be substantiated by histological studies 
made upon the ovaries of these animats, which 
Tu® at a later date 

The disturbances in health and fertility 
Observed m the offspring of the irradiated 
stock must be attributed, it is believed to the 
^stemic influence of the treatment upon the 
other rather than to any specific influence 
-P®!? the unfertilized ovum — at least until 
urther experimentation show s this standpoint 
to be fallaaous 

SUMMARY 

^ A group of 51 albino rats was exposed to 
eavy ovarian radium treatments, before they 
ere mated Each of these animals later cast 
or more litters 

p "^he total first generation y oung amount 

these, 17 females gave birth to 
y oiispnng (second generation), after mating 
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with brothers or with males born of other 
irradiated mothers 

3 No instance of abortion was observed in 
either generation 

4 In the irradiated animals either sterili- 
zation resulted or else the treatment did not 
matenally alter the frequency with which sub 
sequent conceptions followed one another 

5 Litter size was diminished by maternal 
ovarian irradiation, the earliest litters being 
the smallest 

6 The first generation young exhibited a 
delay in growth and fertility but presented no 
gross abnormalities which could reasonably be 
ascribed to the effect of the maternal ir 
radiation 

7 Likewise the second generation of off- 
spring showed no evidence of ill health or 
underdevelopment which might be attributed 
to the grandmatcrnal irradiation 

CONCLUSION 

From this study no definite conclusion can 
be drawn in regard to the influence of pre 
conception ovarian irradiation upon the health 
and development of the subsequent offsprmg 
of the albino rat It is significant, however, 
that no gross structural abnormalities at 
tnbutable to maternal ovarian irradiation 
were observed among 493 first and second 
generation descendants of a group of animals 
which received preconception ovarian radium 
irradiation 
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r« 4 Pot>T’n cunc* IncJifiiing the Intfn-aUn di)-» 

wiore Ihe caiunr of ihe fint liuer» (uninttmipinl line) 
and the inter\-al In da>-a betvrcn the ratline of the fini 
and *wn(l htten (dottnj line) for aj injinaf* wblth had 
rccenol prrconerption a\-arun Imduinn The vertura) 
line indiraiet the number of animati «htle Ihe Late tme 
records the fntervaU (m 5 jav f'etvxlt) Letnern matme 
and the casting of the fmt Idler in (he one rate anf 
between the casting o1 the fint and aeeiind bllcn In the 
other case the animals hating been constantly mated 
throughout this penoil 

Note that the casting of these t groups of fitteti oc 
curreil with relatisely erjual promptness 

Grotifh raft The nvcriRC weights of )oung 
of irradiatctl intl of control animils as re 



Figs Growth curves for 355 j-oung bom of irradiated 
mothen (doited line) and for 454 young of control a nimals 
(unl/irecnipted line), based on writings as recorded la 
Table \1 TTie vertical line shows tie average weighb a 
grams. whHe the ta<e line records the intervals a da}^ 
after b»nh at which times the vanou* weighings «« 
made 


corded at birth and (luring the succeeding ijo 
da> s are showTi in 1 able \ I These ha\c been 
graphicall) depicted in (he •• curtes in Figure 
5 It will be seen that the > oun^ of imdiafed 
and of control animals (trew with approai 
matcl> the same degree of speed and that onl) 
during the fast month of observation did 
there seem to be anj appreciable degree of 
retardation in the growth of the joung of the 
irradiated animals ft is believed that this 
retardation of growth was most Iikcl> the 
result of the general poor health of the mother 
due to the severil) of her irradiation rather 


than to any specific effect of the irradiation 
upon the unfertilized ovum 
FittiUf), At 120 da>s of age all female 
joung were mated, with their brothers, if 
possible, but, if impossible then with other 
joung from irradiated females The summary 
(_Table VII) of observations shows that 51 
female young of irradiated parents, when 
mated for an average of m 9 dajs, cast only 
II litters (2x6 per cent of fertility) Further- 
more, the first Jitters of these young were cast 
on the average, 107 days after mating, while 
17 control animals cast their first litters on 
the average, only 374 days a/fer mating 
These figures reveal that the first generatitm 
joung of the irradiated stock were less fertile 


than they should ha\ e been and that there was 
a considerable delay m the casting of litters 
A subsequent mating of these animals xnth 
males bom of non irradiated stock was fol 
lowed by a comparatively higher frequeuej of 
litter casting However since the femal« la 
this Jater mating were older and larger tiaa 
when first maietl, this companson is not 
valuable It suggests, however, that theyoung 
of (he irradiate stock probably cthihited 
only a latent sterility , due to causes which are 
not very wrell understood The delayed f«til 
itj may have been due to lack of early and 
proper nourishment, the result of the influence 
of the irradiation upon the mother, espeaall) 
upon her mammary glands That this delaj 
infertility may have been entirely duetoth** 
somewhat delayed growth of the young of the 
irradiated animals is suggested by the tuidin^ 
of Dr Helen Dean King of the ^\istar 
Institute She has found that conception is 
rarely possible in female rats which, at 120 
days of age, weighed less than 100 grams 

SECOVD GEVERATION OFFSPRING 
The 17 litters cast by ii of the offspring of 
the irradiated animals comprised a total of 91 
young of the second generation, 67 of which 
were alive at the ftrst observation None of 
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Alter the empIo\ ment of a type of pre operatne 
treatment in all cases of lesions of the colon 
^hich resulted, in most instances in emptying the 
obstructed boviel to such a degree that it ap 
preached normal siae, I began to perform a tv-pe 
of resection, similar to the procedure in which the 
hrst two steps of the exteriorization are performed 
in one step, but far more radical It enabled me 
to remoie not onl) all of the mesentery desirable 
but the tissues m immediate juxtaposition to the 
P^wth, to pentonize the raw surfaces to insure 
the blood supply to the twoendsof thebowel and 
to leave the bowel obstructed for 4S (0 7- hours 
''ith impunity All this was possible because of 
the thorough pre operative cleansing and con 
oomiiant reduction of local infection The lech 
tuque of such obstructive resection I believe 
^ploj s the admirable prinviples of the procedure 
ft extcrioruation and at the same time, obviates 
ijndesirable features and a high rate of morlabtv 
' ^though It has not been noted so far as I know 
e Mikulicz procedure carries a higher operative 
I ^rtalitj than any other tyqie of resection This 
hstrucliv e type of rejection I hav e emplov cd as a 
"t the last year as the operation of choice 
1 bo 1 lesions m mobile segments of the large 
, j “ hrom January 10, 1929, to November 22, 
I ^ Performed 31 obstructive resections of the 

'•f '’^th a single latabty The man \^ho died 

\ hevvasofshortand heavy build 

j j the operation was technically difficult He 
1 » ^ after the operation from 1 nulmon 

, embolus 



The indications for obstructiv e resection are the 
same as those for the Mikulicz operation, and 1 
believe they may be extended considerably The 
pre operative preparation that is made as a 
routine has lessened the infection of growths of 
the colon and has left the colon itself free from 
obstruction or only slightly obstructed, and thus 
has promoted extension of the operativ e attack to 
conditions which otherwise would have been ap 
proached by different technical steps The in 
dications for this operation are the presence of a 
mobile growth in any segment of the bowel and 
one which on the basis of experience and clinical 
judgment, is deemed not too infected or too much 
attached to surrounding tissues to prevent its re 
section The contra indications to procedures of 
extenonzation, as hid down by Sistrunk at a 
recent meeting of the American Surgical Society, 
ace as follows (i) cases of adherent growths 
associated with infection of the wall of the bowel 
and adjacent tissues, {-) large grow ths associated 
with infection (3) growths associated with ob 
struction and (4) grow ths in the sigmoid colon 
with a short mesentery in obese patients, with 
thick abilominal walls ’ I heartily concur in 
these contra indications Mv feeling is that the 
original type of Mikulicz procedure is most aptlv 
apphed to a small annular, scirrhous grow ih m a 
mobile segment of colon in an elderly patient 
who Is unable to withstand anv extensive ojiera’ 
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ikoM mi MwoaiMc 

HISKllON \M) 011S1RL(II()\ 01 nil COIO\ (OBSTRUCTIVE 
RIS/CHO\)‘ 


I NTI M IN \1 ri.«ccli(m m mulijpit as likclihoo<l of thrccl transpbntation of malignant 

Ancmcrf^cncN mnsurc IitI been pcrformol Lv cells into a cut Mound Mhen the growth waa 

surgctins for mnn\ sears l)rfiirc IlltKk lOi'k)? brought out in the original mci ion Ihisactuallv 

first suRpesteil tlicempln\rrcnt of thwitiethcxl ASA occutrctl in i per cent of the cases in nhich 
tlelibcrnte mancuser in the eradication of a malig ojtemtion Mas jwrformed b> this method iiTbe 

rant neopUsm of the large IkimcI shortl> there ^iA\oClInle tlc>pitt the fact that numerous and 

after the oiKraiion of cxltrionz-Ation liecamc \ariou>aiiempt5Merema<letopr«ludeitsoccur 
txipulari/ed b\ Mikulicz and llruna and mas rcncc 

nadcil as a ratlica! adnnee m sur|,erv of the \nothcf divadoantage was thelimifatioao/ap- 
coliin T he ojicration as jarformed b\ the^ men phe anon of the principle unless estensise mobi 
an<l AS described irt a ssstem of pnctical surgers hzaiion 'sere effected and the frequent neces itj 
hi IJcrgmann Bruns and Mikulic? dtilerssomc of ligating the blcKxl suppU in order to render the 
Mhat from the modilicaiions mIucIi base been tumefaction cxtrapentoneal \lier the Wood s p- 
introduced in this countrs but the principles of pK ha<I been ligated one not infrequentU nas 
bntiging thi. boMcI to the outside Mithouio|H.ning confrontetl with a senous problem, name's tfi 
Its lumen and of subscquentls remosing the <lc\elopment of necrosis and gangrene in the 
offending segment remain the predominant estenorued groMth Mith subsequent contamma 
features tion from direct extension rurthermore re^« 

this procedure Mas uniformh accept ible tion of the loop was frequenth demanded m the 
because of the theoretic po sibilitics it ottered first 4S hours alter the prunarv stage of the opera 
Ufiquestionabh the tinderhmg fundamental two and contamination took place bj direct 
principle of resection in multiple stages Mithout extension because of poor healing paner, and the 
incision of the boMcl at the initial step mas attendint dehsdration and desiccalioiv from 
admirable The thcon of lack o/pentoneiJcon »hicb mani 0/ these patients suffered 0 casion 
tamination from CNterionzation although idea! alh as an emergenLV measure the first two ■'tagCj 
failed to take into account the contamination ol the operation were performed ol one step 
from exploration and mobilizatjon of the growth clamps being left on the ends of the bone! thus 
v-hich subsequent endeaiors so frequenll> ha\e obstructing it until peritoneal coaptation had 
proved to take phec M> experience is that taken place when the proximal end could be 
contamination comes not so much from the open opened afeU This I found t>n looking up Ihe 
operation as from the handling of the growth records hoMCier mas a step Mhich was accom 
during its rnobihzation or during the necessar> pamed b> higher mortaliti than the other t>pe 
evploration of the abdominal cav It j Infection is of procedures emploved evidenth because of the 
spread because of the thinness of the maH of the type of case m whirh it had been undertaken 
bon el under manipulation and the altead> exist HoMcaer it occurred to me that an\ operation m 
mg contamination in tie pencolonic tu*ues and which rccurrenre of the malignant condition in 
adiJCent Umphatic channels as frequentlj has the abdommd wall look place m i- per cent of 
been demonstrated b} numerous observers coses either should be abandoned or modified to 

7 xnerience has prov ed that this p'axredute as correct this defect and j et the admirable features 

^ ^inallv described had certain definite draw of the Mikuhca opention «ere theoreticabj and 

bSs the most promment of uhich was the fundamentaliv sound 
’ ■Subnutteii I® I N “B® J» ""r I9J0 
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After the emplo\inent of a t>’pe of pre operative 
treatment in all cases of lesions of the colon 
^mch resulted, in most instances, in empt>mg the 
obstructed bowel to such a degree that it ap 
proached normal size, I began to perform a t>pe 
01 resection, sunilar to the procedure in w hich the 
first two steps of the exteriorization are performed 
in one step, but far more radical It enabled me 
to remove not onlj all of the me^enterv desirable 
but the tissues m immediate juxtaposition to the 
^wth, to pentonue the raw surfaces to insure 
the blood supplj to the two ends of the bowel, and 
to leave the bowel obstructed for 48 to 72 hours 
With impunit} \11 this was possible b^use of 
the thorough pre-operative cleansing and con 
comitant reduction of local infection The tech 
nique of such ‘ obstructive resection I believe, 
«np\o) s the admirable principles of the procedure 
Of exteriorization and at the same time obviates 
undesirable features and a high rate of inortaht> 
iK M It has not been noted, so far as 1 know 
the Alikubcz procedure carries a higher operative 
ihortalitj than an> other tjpe of resection This 
obstructiv e tyjie of resection I have emplov ed as a 
^ operation of choice 

or all lesions m mobile segments of the large 
wwel From Januarv 10, 1929 to November 22, 
9 9, 1 performed 31 obstructive resections of the 
Oh with a single fatahtv The man who dicil 
64 j ears he was of short and hcavv build 
» that the operation w as technicallv difficult He 
56 hours after the operation from a nulmon- 
hrv embolus 


F>s 2 Rejnnnin; mobilizatiou of ncopbsm Incision in 
the lateral panetal peritoneum which frees the Rrowth and 
allows Its rotation mesjally There are no blood vessels in 
this penioneal lover 

The indications for obstructiv e resection are the 
same as those for the Mikubcz operation, and I 
believe the> mav be extended considerablv The 
pre operative preparation that is made as a 
routine has lessened the infection of growths of 
the colon and has left the colon itself free from 
obstruction or onlv slight!) obstructed, and thus 
has promoted extension of the operative attack to 
conditions which otherwise would have been ap 
proached by different technical steps The in 
dications for this operation are the presence of a 
mobile growth m anj segment of the bowel and 
one which, on the basis of experience and clinical 
judgment is deemed not too infected or too much 
attached to surrounding tissues to prevent its re 
section The contra indications to procedures of 
extenonzalion, as laid down by Sistrunk at a 
recent meeting of the American Surgical Society , 
are as follows (i) cases of adherent growths 
associated with infection of the wall of the bowel 
and adjacent tissues, (2) large grow ths associated 
with infection (3) growths associated with ob 
struction and (4) grow ths m the sigmoid colon 
with a short mesenlerv, in obese patients with 
thick abdominal walls ’ I heartily concur m 
these contra indications My feeling t. that the 
ordinal tyjie of Mikulicz procedure is most aptly 
applied to a small annular scirrhous grow th in a 
mobile ^enl of colon m an elderly patient 
who is unable to withstand any extensive opera* 
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I N I { STIN \I rtsitiion in muthple sn;»i<5 ns 
in cmcrf;cn<.\ mcnsiirc linl been j>crforme<l !•> 
surgeons for rmnj jenrs before IJIock m i8o», 
lirsl suggested lhccnl|llo^mcnt of this fnclho<lisn 
itchljcrnie mnneuver in thccrniiicntion of n mnlig 
nnnl nenphsm of the hrge linwel siiorth there 
nflcr the ojicrntion of extcriorunlion bcc'imc 
popularized b\ Mikulicz and Ilruns nn<I was 
iniled ns n ridical nihancc m surgerv of the 
colon The operation as pcrformcil b) these men 
and ns described in a 5>stcm of praclicil surget) 
hi Uergmann Uruns nnd Mikulicz, differs some 
what from tlie modifications which hate been 
introduced in this countrs but the principles of 
bringing the bowel to the outside without ojiemng 
us lumen and of subsequenth remoxing the 
offending segment remain the predominant 
features 

This procedure was uniformK acceptable 
liccause of the theoretic possibilities it offered 
UnqucstionabH, the underhing fundamental 
principle of resection in multiple stages without 
incision of the bowel at the initial stq> was 
admirable The theory of lack of peritoneal con 
lamination from ealcrionzalion although idea! 
failed to take into account the contamination 


from exploration and mobilization of the growth 
which subsequent endeavors so frequentl> have 
proved to take place M> experience is that 
contamination comes not so much from the open 
operation as from the handling of the growth 
during Its mobilization or during the necessarj 
exploration of the abdominal cavitj Infection is 
spread because of the thinness of the wall of the 
bowel under manipulation and the alrcad> exist 
ing contamination m the pencolonic tissues and 
adjacent l>mphatic channels as frcquentl> has 
been demonstrated b> numerous observers 

Experience Ins proved lint this proccilua as 
originally described, had certain definite draw 
backs, the most prominent of which was the 


likelihood of direct transplantation of malignant 
cells into 1 cut wound when the growth was 
brought out in the original incision This actually 
occurred m 12 per cent of the cases m which 
operation was performed by this method in The 
Mavo Clinic despite the fact that numerous and 
various attempts were made to preclude its occur 
rcncc 

Another disidv antage w as the limitation of ap- 
plication of the principle unless extensive mobi 
lization were effecteil and the frequent neces'itt 
of hgtting the blood supply m order to render the 
tumefaction cxtrapcntoneal After the blood sup- 
ply had l>cen ligated one not infrequently was 
confronted with a serious problem, namely, the 
development of necrosis and gangrene in the 
exteriorized growth with subsequent coniamma 
lion from direct extension Furthermore, resec 
tion of the loop was frequently demanded in the 
first jS hours after the primary stage of the op ra 
tion and contamination took place by direct 
extension because of poor healing power and the 
attendant dehydration and desiccation from 
which many of these patients sufTereJ 0 casion 
ally as an emcigency measure the first two stages 
of the operation were performed at one step, 
clamps being left on the ends of the bowel thus 
obstructing it until peritoneal coaptation had 
taken place when the proximal end could be 
opened safely This, I found on looking up the 
records however was a step which was accom 
panied by higher mortality than the other typ 
of procedures employ ed, ev iclentlv because of the 
type of case m which it had been undertaken 
However it occurred to me that any operation m 
which recurrence of the malignant condition in 
the abdominiJ wall took place in 12 per cent of 
cases either should be abandoned or modified to 
correct this defect and y et the admirable features 
of the Md,.ulicz operation were theoretically and 
fundamentally sound 


S94 



RANUN RESECTION A\D OBSTRUCTION OF THE COLON 


595 



After the emploj ment of a l> pe of pre operali% c 
treatment in all cases of lesions of the colon 
"hich resulted, m most instances in empl> mg the 
obstructed bovtel to such a degree that it ap 
preached normal size, I began to perform a t>T>e 
of resection similar to the procedure in which the 
first two steps of the e'ctenorization are performed 
in one step, but far more radical It enabled me 
to remo^e not onlj all of the mesenter) desirable 
but the tissues in immediate juxtaposition to the 
powih, to peritonize the raw surfaces to insure 
the blood supply to the two ends of the bowel and 
to lease the bowel obstructed for 48 to 72 hours 
’'ith impunitj All this was possible because of 
the thorough pre operative cleansing and con 
comiiant reaction of local infection The lech 
nique of such obstructive resection I believe 
emplo) s the admirable prmciples of the procedure 
w extenoruation and at the same time, obviates 
wd«irable features and a high rate of morlahtv 
Mthough It has not been noted so far as I know, 
the Mikulicz procedure carries a higher operative 
niortality than anj other tv pc of resection This 
oostructiv e type of resection I hav e employ ed as a 
* I'^utinc in the last year as the operation of thoict 
I *n mobile segments of the large 

January 10,1929 to November 22 
I 9 9, 1 performed 31 obstructive resections of the 
1 colon With a smgle fatality The man who died 
I ^^5'^fi4year8 he wasof short and heavy build 
[ . iheoperation was technically difTicult He 

led 36 hours after the operation from a nulmon 
. embolus 



The indications for obstructive resection are the 
same as those for the Mikulicz operation, and I 
believe they may be extended considerably The 
pre operative preparation that is made as a 
routine has lessened the infection of growths of 
the colon and has left the colon itself free from 
obstruction, or only slightly obstructed, and thus 
has promoted extension of the opcrativ e attack to 
conditions which otherwise would have been ap 
proached by different technical steps The m 
dications for this operation are the presence of a 
mobile growth in any segment of the bowel, and 
one which, on the baxis of experience and clinical 
judgment, is deemed not too infected or too much 
attached to surrounding, tissues to prevent its re 
section The contra indications to procedures of 
extcnonzation, as laid down by Sistrunk at a 
recent meeting of the American Surgical Society , 
are as follows ' (i) cases of adherent growths 
as'=ociated with infection of the wall of the bowel 
and adjacent tissues (2) large grow ihs associated 
with infection, (3) growths associated with ob 
strucUon and (4) grow ths m the sigmoid colon 
with a short mesentery in obese patients with 
thick abdominal walls I heartily concur in 
these contra indications My feeling is that the 
original tv-pc of Mikulicz procedure is most aptly 
applied to a small annular scirrhous grow th in a 
mobile ^gment of colon m an elderly patient 
who IS unable to withstand any extensive opera 
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U\e procedure and in whom, under local or hcht 
general anesthesia, the growth ma) be drawn 
rapidly into the wound without manipulation or 
attempts at mobiliiation Infection around the 
growth as Sistrunk stated, or considerable ob 
struction e^peciallj if it be subacute or acute is 
a definite contra indication to operation because 
of the necessary manipulation which spreads this 
infection to the peritoneal ca\it>, with unhappy 
results 

The pre operative measures, which have been 
mentioned, consist of the following (t) rehabili 
talion of the general condition (j) attempts at 
reduction of local infection and obstruction b> 
cleansing measures applied to the bowel itself 
(3) the use of mtrapentoneal vaccine and (4) the 
use of spinal anssthesia Fortunately the inlro 
duction of these methods has enabled me to over 
come many of the difliculUes which fomerly 
attended operations on markedly infected or ob- 
structive growths 

In acute intestinal obstruction even the most 
enthusiastic partisan would agree, I Mieve that 
there is btlJe practicability in ecterionzing a 
growth without previously having provided for 
decompression above it and this procedure of 
decompression and ectenoriration combined bears 
too high a mortabty, as judged from statistical 
study Paradoxically, the obstructive type of 
resection, w hich is under consideration cannot be 
done safely ui the presence of obstruction of any 
type As has been noted however myexpenence 
IS mat chrome intestmal obstruction confined to 


Fis 4 Tbe cbmp is it stlj Tbe pvwlb has b«eo 
temovni and prntoiu^tic>n of Use latem raw lurface' u 
l>eSW) 

ihe large bowel is borne rcadilv over a long period 
of lime and, what b more unportant, it maybe 
reduced to a minimum mpracticallv every casebv 
the judicious use of cleansing measures applied 
over a considerable period of time on the average 
oneweek Subacuteobstructionand many time, 
almost complete obstruction of the large bowel 
due to a malignant condition can be removed by 
patience and persistence m the use of enemas and, 
occasionally of purgatives Of course, one does 
not advocate any thing but immediate operation m 
acute intestinal obstruction, regardless of its 
cause, but acute intestinal obstruction of the 
colon due to carcinoma is found m only 5 per cent 
of all cases of intestmal obstruction, and is not 
included m the tvpe of case considered here 
TECmClQUE 

The technique of obstructive resection is m 
reahly, similar to two stages of the ilikulicz 
operation employ ed m one step with the addition 
al removal of a wide piece of mesentery and gland 
beanng tissue m proximity to the growth The 
procedure is appbeabk as has been said only to 
mobile or mobihzable segments of the bowel 
The steps of the operation are as follows (1) 
mcisiOQ over the growth and abdominal explora 
tion (j) mobilization of the growth (3) ligation 
of the blood supply and dissection of ly roph nodes, 
(4) resection of the growth between clamps, with 
the cautery , (5) peritonization and closure of the 
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Fig 5 Hie pentoneum is brought under the k>op and 
IS sutured snugly around on all sides This step holds 
serous surface to serous surface permits earl> healioe and 
docs away with the necessity of sutures in wall of the bowel 


rent in the mesentery, and (6) closure of the ab- 
dominal wound around the growth (Figs i to 7) 
It has been my custom to emploj a two bladed 
clamp, which I use for aseptic anastomosis, else 
where, os the most satisfactory instrument for 
doing this obstructs e resection After mobilm 
lion of the growth, the clamp is applied to the two 
limbs of the bowel and at this stage of the opera 
Uon one ma> always be certain of securing the 
blood supply to the loop This is a most unpor 
tant step, and the blood supply may be deter 
mined under direct vision 'fhe rent in the 
mesentery is closed without putting sutures into 
me bowel The use of such sutures has never 
been a satisfactory practice and I have not been 
sorry to have omitted it Peritonization of the 
raw surfaces lateral to the resected bowel is 
always easily accomplished The clamp is now 
brought out of the wound at the pomt in the 
^und which leaves the structures most loose 
Ihc wound is closed snugly close to the clamp, 
and a tongue of peritoneum is pulled between the 
two limbs of the bowel, under the cbmp This 
brings up the peritoneum snugly around the 
bowel Itself and does away with the necessity of 
sutures Sometimes, when the loop has ^n 
short and has not come out of the abdomen read 
ily, I have wrapped a piece of iodoform gauze 
around the clamp in the peritoneal cavity and then 
hav e closed the peritoneum snugly around it so as 
to av Old conummation m case of leakage \\ hen 

lb= optnuon hjs comphted, and the.oupd 

has been dosed tightly around the damn 
boael rs lelt total!, shit od lor at£t 



<|l 


Fig 6 After” the clamp has been removed and the 
wound IS healed the spur is cut out of the two gun 
barrels by the application of clamps which necrose 
through It sbwly This step is similar to that of the 
Mikutica operation 


and sometimes for as long as hours I never 
have seen unhappy sequelce from this one step and 
never have had to take a cbmp of! sooner than 
60 hours after operation Patients have not been 
nauseated and up to this time have not vomited, 
but I have not given them food by mouth Their 
food has been supplied by hypodermochsis and 
intravenous administration of glucose and sodium 
chloride solution At this time the proximal blade 
of the cbmp is opened, but the distal bbde is 
left closed, and the cbmp is not remov ed This is 
advantageous because agglutination has taken 
place, the bowel has healed into the wound, and, 
if gas has caused enough tension, it will blow out 
the cut end of the proximal loop and will relieve 
itself spontaneously I do not open the colon, but 



^ operauoa showing closure of 
^ eoloslomy opening In more than half of the cases Uus 
step » unnecessary and spontaneous healing Ukes^la« 
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prifcr to let the iRRlulimtCil cml Ixj frcctl bj 
distention from pressure within the colon The 
climp is illowcii to sti> on the di«til loop until it 
drojisolT which usuill\ occurs nliout the ‘cvcnlh 
<la\ The remundcr of the ojwritton is accom 
phshed m n mnnner simihr to thnl employed in 
the Mikulicz proccilure tint is the spur is cut 
out with in entcrotome or with chmjK ami the 
pnticnt IS then nllowcd either to return home or to 
will for 1 period of it Inst a month licforc the 
suh'Oqucnt step ts undertaken It has betn ms 
experience that in more than half of these cases if 
the spur IS cut out projicrh the oinning will 
close spontancousK without the neces.sit\ of the 
third stafte of the oiMtration 

It Is ob\ lous that there an. mans ailsantaRcs to 
this l\^>c of resection os cr the former technique of 
cxtirionzation and resection of the large bowel 
In ms scrsice I hasc come to look on it as the 
operation of choice in all non-obstructing mobihi 
aide growths of the larj^e bowel from the hepatic 
flexure of the colon to the middle of the sigmoid 
colon I rom the standfKunl of mortalits and 
morbidits il leases little to be desired Tlie 
period of hospitalization is short \fter rejection 
and remosal of the spur between the lwolooi>sof 
bow cl which m the as crage ca«c has t been <!onc m 
3 ssecks It has been mj custom to permit the 
patients to return home witli the idea that the 
third stage of the operation or the ncce^sars 
closure will be accomplished b\ nature rather 
than b\ surgical suture I hasc been agretabls 
surprised to note that more than half of the 
patients hasc not had to undergo secondus 
closure The number of stages of the proceilure 
and the morbidit) thus are reduced to a minimum 
Ihe record of mortalitj approximaielv 3 percent 
in this senes is «o immcasurabls better than that 
of the Mikulicz procedure that it does not require 
consider ition I am not optimiMic that the 
mortahtj can be held at this figure but ans 
mortalits for resection of the colon which is 


below 10 per cent is highlj acceptable \ second 
olninus adsantage is the radical ts-pe of operation 
which this procedure allows to be applied in 
remosal of gland bearing tissues Formerh pro- 
cerlures of exterionzation were simph for local 
remosal of the malignant growth without db«ec 
tion of Ismph norlcs and this in the bght of 
present das knowleilgc of the enhancement of 
end results bs block dissection of the adjacent 
groups of Ismph noiics is unsurgical It seems 
to me that it ts just as desirable to appl) radical 
methods with wide remosm! of adjacent tissues 
to malignant conditions of the large bowel as it is 
to appU them to malignant conditions of the hp 
tongue, breast stomach, or other organs \ii\ 
procedure which includes this among its accom 
plishmcnlsishighh adsmntageous 
The question immediateh arises in connection 
with this obstructise tj^pe of resection as to 
whether or not it is fca ible immediateU to re 
establish the lumen of the bowel with an aseptic 
li-pe of opentton This no doubt would be tie 
wlcal |>ri<edure t et it unquestionabb would be 
followed b\ an increa«e m mortaliti , an increase 
probabh as high as 5 per cent One is alwaj's 

tcmpteil m doing a resection of the bowel when 
the bowel is mobilized satisfactonlj , to make an 
anastomoMs with perhaps an cnteroslom'N for 
decompres«ion proximal to it However I have 
had suibcient unhappv experience with thistj^pe 
of maneuver in the past to be fearful of it 
although I recognize Its great desirabibfs It is 
to be hoped that in the future with adequate 
co-operxlive management and proper selection of 
ca<es a«epiic anastomosis m one stage with or 
Without proximal decomprcs ion will become the 
operation of choice in a high percentage of ca-'Cs of 
mahgnancv of the colon Vl present I feel dis 
(iRCtlv that the graded procedure will prove to 
gixejusl as high a percentage of satisfactorv end 
results and at the same lime a considerablv low er 
rate ofmortalitv 
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V entrofixation of the uterus is mdi 

cated in the presence of complete pro 
cedputia with eversion of vagina in viromen 
bevond the metiopa ise 

The preparation of the patient for opeialion is 
that usually emplojed for abdominal operations 
cleansing and sha% ing of the abdomen on the da> 
before operation and the application of i per cent 
tincture of iodine to the field of operation before 
patient is taken to the operatmg room and again 
when on the operating table 
The an.-Esthetic may be local general, or spinal 
with preference gt\en to preliminary morphine 
and atropine followed by nitrous gas oxygen m 
elderly patients The relaxation of the \aginal 
outlet 18 first corrected by colpoperineorrbaphy 
The patient is then placed in the Trendelenburg 
position and a 4 inch midline suprapubic in 
cision IS made The fundus of the uterus is 
gra ped withNoIaellum forceps and drawn well up 
into the incision The cut edge of the anterior 
parietal pentoneum is then sewed to the pen 
toneal covering of the uterus with a running 
suture of No 3 chromic catgut which begins m 
the lower angle of the incision in the anterior 
parietal peritoneum and unites ns cut edges to 
the circumference of the uterus at a point between 
the fundus and the junction of body wiih the 
cervix, after which the remainder of the inasion 
in the peritoneum is clo^d with a continuous 
suture of similar kind The fundus of the uterus 
hav mg been thus made extraperitoncal the under 
surface of the fascia abdominis is prepared for 
anchorage of the fundus uten by the separating 
of the underlying recti muscles from u for a dis 
tance of 1 inch from the cut edge on either side at 
the lower third of the incision Sutures of No 3 
chromic catgut one on either side are then passed 
through the fa«cia from its upper surface These 
sutures enter at points x inch from the midline, 
grasp the uterine mu-cle at or slightly below the 
cornua (depending on the size of the utcrus>, and 
pass back through the fascia from below (Fig i ) 
\\ hen the*c sutures ate tied the tecii mi^Ies 
arc displaced to either side with the fundus uten 
interposed between them, its superior surface 
coming m contact w ith a sufficiently large area of 
fascia to afford a firm anchorage Two stay su 


tures (equi-itine'> are then inserted through skin 
fat, fascia, and fundus of the uterus, one on its 
antenor and one on its posterior aspect and if 
desir^ one or tw 0 of similar material are inserted 
in the upper half of incision (tigs 2 and 3 1 
The fascia abdominis is closed mlh a running 
suture of chromic catgut, the needle dipping into 
the otenne muscle at the point of its contact -Mth 
fasaa (Fig 4 ) 

The skin is closed with dermal suture alter 
which the Slav sutures are gently tied (Fig 5) 
The postoperative care is that of the ordinary 
closed abdominal section rest in bed for 2 weeks 
with avoidance of severe physical exertion for a 
period of <) weeks thereafter (Fig 6) 

APVAMACES OF THE OFERATIOV 

t The uterus become an integral part of the 
abdominal wall and is fixed to its unyielding fascia 
3 The suturing and anchorage are extra 
peritoneal 

3 It affords aclec^uate and permanent support 
for the relaxed pelv ic structures 



- Suturing of cut edges of pentoneum to circum 
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4 The normal a aginal depth and relations are 
retained 

5 The relaxation of the pelvic structures in 
complete procidentia is of such degree that no 
undue tension « ith consequent discomfort results 

0 The ease and rapiditv of execution permit 
its emploxment in the aged granted no absolute 
contra indications to a surgical procedure exist 




completed opera 
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T he reconstruction of an external ear is a 
difficult task The normal auricle is com- 
posed of two lajers of thin skin with little 
subcutaneous connective tissue, supported and 
given form by a thin intncatclj shaped cartilage 
It is impossible to obtain skin of this t^pe from 
other available parts of the bodj and nb cam 
lage the ear cartilage substitute, is not suitable 
for fashioning into a replica of the original sup 
port Moreover, if so fashioned, it will not main 
tain Us form and contour, but tends to fold up 
This tendenc} of reconstructed auricles to shrink 
has been one of the apparentlj insurmountable 
difficulties of the task of reconstruction 
My method of reconstruction furnishes an ear 
which does not shrink and which maintains the 
normal angle to the head It is more important 
to have the two ears of the same sue than of 
eractlj the same contour The charactenstics of 
the mmoi contours of the pinna wry so widely m 
people that less effort need be expended on their 
reproduction than on the sue and proper angle of 
the ear All stages of the reconstruction are done 
under anssthesia produced by the administration 
of a t per cent solution of novocain 

Case i This patient refened by Dr Russell Rywn is 
sn illustration of the eomparatiiel) simple piubtem of re 
itonng Ih* tut and general appearance of the ear after loss 



of the helix by burn from a gasoline explosion Since the 
hetcx had been destroyed there remained the anlihelix 
with a thin scarred edge and a proportionate reduction in 
site of the pinna The first operation was done October 
19 19*5 "nie helix was reconstructed from a small tubed 
pedKle flap from the nect (Fig ra ) This flap was trans 
planted upward in three stages the pedicle was opened 
along the suture line and was then sutured to the split 
eitee of the antibelut The skin of the lower part of the 
neck IS thinner than that of the upper pail of the neck or 
of the chest and matches closely the color and texture of 
the normal helix This is of great importance as matcnal 
taken from other parts of the body so rarely has the req 
uisite coloring ana appearance for an auncle Four oper 
atwns were reqmi^ lor this case and xxeie pErfotmed on 
October 19 December j and December lO 1515 The 
progress of the case was uneventful healing occurring by 
titst intention The final result is shown in Figure rb re 
produced from a photograph taken January r 1926 
Case s This case illustrates practically the reconstruc 
tion of the entire pinna The patient lost the external ear 
in an automobile accident ana was referred to me bv Dr 
C Coleman Berwick of San Francisco Only the lobule 
the trans and the external auditory canal remained 
(Fig yO The tragus and lobule art the simplest parts of 
the ear 10 reconstruct The problem then was to construct 
the remainder of the pinna with its natural contour color 
log and sue and with the proper angle between it and the 
head It was necessary also that the completed member 
should show no tendency to shrink This tendency has 
been one of the major dilhculties of car restoration 
The first operation was done August 14 1926 At that 
operation the right eighth and ninth rib cartilages were 
removed A strip of cartilage 4 centimeters by 6 centi 
meters was prepared from the eighth nh cartilage and the 
petKbondnum was removed This cartilage was placed in 
a tunnel between the skin of the scalp and the lemporo 
mandibular fascia through a small incuion 6 centimeters 
above and behind the external auditory meatus This strut 
ofcartibgewas then in position to thrust against the tissue 
wbKhisck>««ly adherent just above the meatus The ninth 
nb cartilage and the remainder of the eighth were buried 
in the fat of the abdominal wall 



of bekt from burn Tubed pe.bclc 

flaphas^ntra^erradupwardatoneend b Completed 




Fig 3 a Loss of entire pinna except lobule and Iragus 
b Cartilage has been implanted under the scalp epithelial 
inlay done behind fbp and one end of the tuMd pedicle 
Ihp tran pbnted upward c Stent has been renio\ed from 
epithelial inlaj and tubed pedicle dap again tmosplaoted 
d Tubed pedicle flap tran-planted into lobule e Opened 


tubed pedicle flap sutured info «plit edge of scalp Sap 
t New hell* has been trimmed and finer contours of piaoa 
repiuduced with implantations of nb cartibge g 
near completion Finer contours may be reproduced till 


On October i tgid a tubed pedicle flap of the Giflies 
t)pe was made on the lower part of the neck on the same 
siae as the proposed puma The pedicle flap was i ceati 
meter in diameter and id centimeters in length It is 
surpn ing how small in diameter these pedicle flaps can 
be made and how well they maintain their nutntton 
through successive transplantations The skin selected for 
the pedicle lies just above the clavicle and parallel to it 
On January 6 tgn a semilunar incision was made m 
the shape of the proposed pinna with a radius of a^t s 
centimeters from the upper border of the external auditorj 
meatus The inci ion was earned through the temporo- 
mnnHihular fascia so that the cartilage had a protective 
covenng on its inner surface A model of the behind 

tbr£p was then made with warm dental modellmgcoro 


pound and a Thiersch graft of one piece taken from the 

thigh was wrapped about the model raw surface out The 
mo^l and grah were then buried under the flap and the 
wound sutured This is the t)pical epithelial inlay of 
Esser The tubed pedicle from the neck was Iran ferted 
upward at the same operation by cutting free the lower 
end and transplanting it upward to the upper part of the 
neck just below the lobule This stage is shown in Finire 
jb Ten days later the suture line was opened above 
the epithehaf inlav and the wax model was removed -U 
i> usual with this method of skin i,ra/tiDg there was a 
Complete take of the graft so that no raw areas remained 
a^ (he dap with its cartilage support toodout at a proper 
angle from the head as shown in Figure 3c On March 17 
19*7 the lower end of the tubed pedicle was transplanted 



g h 

'■"■irj this time Joining with the stump of the lobule and 
ending ks sho-tijiin Fig’tte jd 


Fig 4 a Loss ol upper buU ot pinna by accident b 
First stage as in Figure jb Scalp flap smaller c Stent 
teino'-ed Uawer edge o( &ap sutured to upper edge of 
remainder of pinna d Pedicle flap transplanted upward 
e redwle transplanted to upper eTtremity of helis 
( Transplantation of pedicle to scalp Bap complete g 
Posterior Mew of new pinna showing angulation to head 
h Pinna as at present Readjustments and reconstniction 
of finer details of antiheluc to follow 


OnMayeo 15*7 the pedicle was freed at its distal end 
opened Its full length along the Kar of the uturehne and 
sutured into the flap representing the antihelix after the 
flap had been split along the edge to receive the raw sur 
face ol the pedicle (fig je) The result was only a crude 
representation of a pinna but it formed a substantial foun 
dauon for the rebuilding of the pinna! contours Several 
mall readjusting operations were done at mtenals ^^ost 
Double of these were the narrownng of the pedicle now 
become helix and the implantation of a small strip of 
cartilage talen from the cache in the abdominal wall 
and placed to repreienl the superior border of the concha 
(Fig» 3f «nd g) <!ince completion this ear has shown 
no evidence of hnnLage It has taken on a coloring 
almost Mid»tingui.babie from the opposite ear with 




1 >S J a Constnital al)<enff o/ piJMii l^Wrnn^nt 
but folilul forward Small amount of caruhjre pfc<»nl W 
noath «c3lp b Lobule unfolded and cartilage redi«tnl^ 


uled c Reconstructed plant at ptfient ImpIsEtednb 
ortib/re Jus irprodured iraeus Further details o 5 mU 
helix mil be worked out with stnps of nb cartilage 


the heht much pinker thin the antihelix The few hairs 
which came as a Irgicj with the vafp were remoied 
b\ the u<e of the electric needle In the author s opinion 
this IS the onit methxl b> which luir sh>uld be remoied 
from these flaps \ demlalorj <(ose of roentgen nj is so 
close to a destruelne dose that permanent damage ma> 
result or at least scarring and (cbngiectases 
C«r 3 This patient suffered the loss of the upper half 
of the pinna as the result of an accident The healeil stump 
IS shown in Figure aa The same principle of reconsinic 
lion wus used as had been successful in Case » The first 
operation wasdoneon July rt tgjj when the nbcamlage 
was buried beneath the scalp and the tubed pedicle eon 
strucled on the lower neck On August ai (9/7 the flap 
was cut and the epithelial inla) was earned out while 
at the same time the hwer end of the tubed prdKie was 
(ransplanted upward behind the JobulC as sbonm in 
Figure 4b One week later the was model was remoied 
as illustrated in Figure 4c On September 3 ipr? the 
tower ed„e of the flap was sutured to tbe upper border 
of the remains of the pinna after both had been split 
Tranipiantations of the tubid pedicle are shown ui 
Figures ad and e Figure af indicates therompletedsulur 
mg of the pedicle to the flap while Figute 4g showing a 

C atenor new illustrates the maimer in wbicb the carti 
;e bearing flap stands out from the head The recon 
struction is not complete as the patient r> to return for 
further remodelling of the pmnal contours 

Congenital absence of the external ear i> not 
unusual occurring in about i in 20 000 At pres 
ent I have under m> care j cases of this tape 
This anomalj la generallj accompanied b\ other 
eiadences of maldei elopment on the affected side 
such as absence of the mastoid cells the external 
auditor) canal the membrana t^mp3m thenud 
die ear the cochlea or the semicircular canals 
Also the seienth cranial nene ma> run an anom 
alous course or ma) be onl> partialK developed 
thus ginn'^ the S) mptoms of a facial paresis as m 


oneofmv cases Lnderdei elopment of the entire 
side of the face so that it has a dished m ap- 
pearance 1$ common 

Some posimortem findings ha>e been reported 
as follows 

J C Bfck in the LorMigosnfe of Noiemher 1913 
reported a ca e with a rudimentar) car Fo Unorten « 
ammation showed that the internal auditoi) meatus of ue 
defectiie side (right) was lery small compared with thst 
of theofherside Nene was present m the canal but tSe« 
was a question whether it wa» the facial or the auditor) 
part of the nene No middle ear no cochlea and no 
mastoid celU were found but there were two le U-es of 
semicircular canals The left ear was normal 

K C Lynch to the Larynpsscofe 1913 No rj repc/tfd 
a ca e of congenital absence of both ears A sun mciaon 
was made where the mastoid should haie been When the 
peno teum was peeled awa) the temporomanlbr) joint 
was found instead of a canal behind the smooth outer 
table present m tbe squamous portions of the tempoisi 
bone The fatial nene came out of the skull just behind 
the neck of the maiiflar> articulation without an) en fence 
of a sti loid process When the outer table was cbpped oS 
the diploe were mealed , 

r r Vruinger in the Okie Stale Midual Jwnal ol 
December 1913 reported a case of congenital absence 01 
the right ear with cleft of the upper left eielid The n nt 
ear was missing but there were three rudimenlar) km 
tags just m front of the right ear zone Postmortem section 
over the right temporal area showed ibe skull bone to bo 
perfccll> smooth with no eiidence of auditon canal 

In the face of these (acts it i» in most cases not 
advisable to open the external auditors canal 
Onlv in those cases show mg radiographic e\ idence 
of weU developed mastoid cells and an auditon 
canal and giving unmistakable endence of hear 
mg on the malformed side should the opening be 
attempted fl B Graham has successful!) ac 
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comphshed the opening of such a canal and 
writes me as follows 

The patient a bov aged 5 years presented a lacL of 
both canals with anabsence,onone side of nearlv theentire 
concha and on the other side with the eartiiase of the 
concha buned beneath the skjn of the head \ ray er 
amination showed a well formed middle ear and the max 
illary joint wellantenor to the mastoid process The hear 
mg was so poor that the child a speech was nearly unm 
teiligible and be wa» very hard to rnanage At operation 
an attempt was made to open the canal to a point as close 
to the promontory wall as possible the mastoid cells and 
anterior wall of the mastoid process being removed A 
sUr graft was then introduceo and shaped around dental 
modelling compound in the attempt to secure the forma 
tion of an open canal This was only partially accom 
plished but the heating was improved to such an extent 
that the child soon learned to talk and became much mure 
reasonable in his relations to other children and to the 
familj ] urther cosmetic surgery wasleft fora later dale 

Ca 5I4 This case referred to me bv Dr Waller Harder 
(Fig ia b and c) is an example of construction of the 
external ear in apatient in whom it was congenitallyabsent 

In this case the extetnal ear consisted of a completely 
lotmed lobule which was folded forwarded In addition 
three small fragments of cartilage just above the lobule 
presented the only evidence of pinna The X ray picture 
revealed fairlv well developed custoid cells and an audi 
lory canal The patient seems definitely to hear on this 
Bide probably by none conduction 


At the first operation done August 17 ipj; the in 
folded lobule was unfolded and the cartilages re arranged 
(Fig 5b) The procedures illustrated in Case 2 w ere then 
followed with the result shown in Figure jc The pro 
c^ure is of course incomplete There is a considerable 
store of cartilage still in the abdominal wall and this will 
be impbnted in strips to give the proper contour to the 
antihelix and concha 

CONCLUSIONS 

This method of reconstruction of the pinna 
possesses the following advantages 

I All stages of the reconstruction can readilj 
be done under local anxsthesia 

} The method requires for hospitalization 
onlj one period of a few dajs when the nb carti 
lage IS removed and an occasional day when each 
succeeding stage is accomplished In the inter 
vals the patient is not disabled 

3 The new auricle does not shrink or fold up 

4 The coloring of the new hel« and antihelix 
compares favorably with that of the normal ear 

5 In point of size and angular contact with 
the head it may be constructed to match the op 
posite ear 

6 With patience most of the finer details of 
contour may be attained 
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HiMonjic iciiRus A\n iHi TicuMQur or splenectomi’ 


IlOl III 1 1 I) f \LS \Uioi)LASD CALiroRsn 

I rom Ibc IVTXttm nt of ^tirfcrir Usuil aJ Cj c 


C hronic hTmohtic icterus is a disfisc 
cliaractcrizcil b> splcnomcRilj, jaundice, 
the absence of bile pigments m the unne 
the presence of coloring matter in the stools and 
a diminished resistance of the red blood cells to 
hTmol\sis 

In 1890 W ilson first described cases of congeni 
tal jaundice associated uith splenomegalj and in 
180S, Ilajem de«cnbeU similar ca«es that wereac 
quircd The congenital form of hsmoUtic icterus 
later was associated with the names of Chauf 
fard and Minkowski The acquired t>'pe became 
know n as the Haj em W idal form of the disease 
The Chauffard Minkowski form of the disease 
ma> bceithercongcnitalorfamilial In theformer 
instance jaundice appears%cr> earl) m life while 
in the latter it appears later but usuall) during 
childhood In both of these varieties, there is 
usuallj a histon of other ca»cs in the farod> The 
Ha>cm \\ idal form maj appear at an) lime, but 
usual!) during carl) adult life 
The sjTnptoms of the congenital and the ac 
quircd t)pes of hxmol)tic icterus are \<r> simil 
ar There is usual!) a marked dilTcrcnce m the 
iniensit) of the symptoms m the two UT^es of 
the disease In the congenital or familial the 
patients as Chauffard said arc ‘ more jaundiced 
than sick " The) ma) lead normal Ii%es and 
remain complctcl) free from subjective sjrop 





toms These patients ma> live to an advanced age 
with no senous inconvenience from their disease 
On the contrar), the acquired form u much 
more severe The disease ma) begin insidiouslv 
with the appearance of a mild icterus, or bv a 
violent sudden onset of pain fever, and thedevel 
opment of a marked jaundice in an attack which 
simulates that of an obstruction of the common 
bile duct with a gall stone The attack subsides 
but the jaundice persists though it becomes lesa 
intense These attacks occur at var)mg penods of 
time Anxmia appears increases and maj be 
come fatal unless treatment is given 
The ctiologv of the condition ob«cure It ij 
generalH believ cd to be based upon some tosic or 
infectious cause . 

Our present conception of the ongin of jaunmee 
in hxmoh tic icterus is due to Ashoa s ideas of tne 
reticuloendothelial s)-stem to UTiippies and 
Mann s apparenil) successful attempt W produce 
evnerimental jaundice m animals when the liver 
had l^en entirel) excluded from the circulation 
and to Pearce s work on tie spleen and itsiwaUoa 
to hxmoUsiS The more accurate ^ 

detecting the slighter changes m 
duced b) \ an den Dergh have amphhed the re 
suits obtained m earier research and 
directh to the formulation of the new h)T0in«“ 
of the mechanism of jaundice The differentia 
diagnosis between hxmoljtic and non hxmolju 
jaundice can often be established b> this method 
McNee has classihed jaundice as obstrucUve 
bxinoivtic and toTic or infectious This cbssihca 
tion correlates v er> w ell w ith the climcal facts and 
evpenmental data now available Hxwolj ic ^ 
terns is a disease of the entire hxmatopoietic sv 
tem The source of jaundice is chieflj from the 
bver spleen and bone marrow 

The jaundice of hxmolv tic icterus is caused o\ 
an accumulation m the liver of the products oi 
cell disintegration to such an extent that the m er 
to unable to take care of them properh and a cer 
tain amount of altered pigment is absorbed m 

the blood stream This jaundice is unusual it is 

mild deepens during a crisis and never becomes 
dark brown as in a long standing obstructive 

jaundice the unne does not contam bilirubin and 

the Stools do not contam sterocobilm their nor 
mal coloring agent No itching is present nor is 
there a decrease in the coagulabilit) of the blood 


Hr » Dnwion of lieno ga«tnc Lijan'f't 

The spleen is a hsmoUmph node and i i>ari of 
the hxmatopoietic sjstem (Fig i) It fna\ be 
considered as a coarse filter for cellular elements 
of the blood that hase outli\cd their usefulness 
especialK for the breaking down and removal of 
degenerated red blood cells and as i limited 
source of while blood cells 
The pathogenesis of the disease has been ex 
plained m two waxs One group of imesligators 
bcliei es that it is esscntiallj an increased fragilitx 
of the red cells or in other words that the cause 
of the disease is to be found in a perxersion of the 
funv.iion of the bone marrow which produces cells 
that are more easilx fragmented than normal cells 
According to this thcorx the splettomcgaU is 
mcrcli the reaction of the spleen to the presence 
in the blood of an increased namber of cells that 
are rtadv for destruction The other school be 
licvcs that the cause of the disease lies in the 
'plcen 1 his organ for some reason IS excited to 
oxeractiiitx and deslrois more cells than under 
normal conditions Neither of these theories is 
adequate to explain all of the findings m the dis 
ease 

The increase of fragilit> of the red cells is a 
demonstrated fact in so far as our methods are 
capable of demonstrating it The resistance of the 


Fig 3 Freeing of adhesions oxer splffn 

red blood cells has returned to normal m a large 
number of cases w hen successful splenectomj has 
been done Frequenilj, exen though the patient 
IS ciinicali> cured this resistance of the red blood 
cells remains unchanged 

In the absence of the spleen, et> throe) te dis 
integration lakes place in xanous remote areas of 
the hod) ptobabl) the bone marrow and possibl) 
the ha:mol)mph nodes Under these circum 
stances the products of red cell destruction reach 
the liver b> a longer route and in a less concen 
trated form The lix er is belter able to take care 
of the material, and jaundice results onI> when 
red cell destruction has reached a higher degree 
than Is required when the spleen is pre'«nt 

It has aljo been suggested that the increased 
fragilit) of the red cells is due to the action of 
some toxins either produced in the spleen or in 
some waj aclix*ated bj it This theorj has little 
evidence to support it 

There is no characteristic pathological picture 
in himoUtic icterus There is a deep congestion 
of the pulp and active phagoc)tQsis of the red 
cells both bx the macrophages and bv the pol) 
nuclears The spleen is alwaxs enlargexl some 
times enormousl) so and contains an increased 
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amount of iron conliining pigment There 
u«uall^ a shght degree of fibrosis and thickening 
ot the cap-iule and areas of perisplenitis mn\ be 
found 

The Iner ma> be occasionalh enlarged and 
show a bijian cirrhosis The kidne\s and bone 
marrow are aUo deepl> pigmented Fhe bone 
marrow is of the cr> throblastic ts’pe and offers no 
histological cMdence of abnarmaht> m the 
mode of er> fhroc> Ic production 

Cholelithiasi is present in about 6o per cent of 
cases Ttpical galj bladder disease mat compb 
cate the sjmptoms 

The blood [weture laries with the degree of 
mtensit\ The red cells show well marked am 
bOC)tosis lutb a predomwance oi microcMes 
rather than macroevtes These microc\t«> are 
often irregular jn shape and hase been desenbed 
as fragmental forms of cells PoUchronutophiUa 
is marked, but granular degeneration is not so 
frequent There is a marked increase in rcticu 
lated reds stained b% Mtal stuns Normoblasts 
are found occasionalh elocj tes ma> be pres 
ent Megoblasts and myeloblasts are rare The 
binwglobm u usually low and the color index 
below I 


tic $ ^parauonof pedicle iBloliropirti and di'T-ion. 

The blood serum generall\ contains urubibn 
liilirubin Is present as a rule onh during a cnsis 
1 he unne contains urobilin often in stry largf 
quantities The amount of urobiim m the stooh 
and duodenal contents is increased to min\ timc= 
the normal amount 

The mortalit\ when \plenectom\ is performed 
Is i6 percent in 63 cases as reported bi EUiottio 
1917 The statistics ot the Ma\'> clinic show a 
mortality of 7 percent iti 37 cases Keco>cni> 
as 4 rule rapid and complete No operaliiepro 
cedure should be contemplated when acme 
hxmohsts is taking place Preparation b% trans 
fusion IS often a nece«siti 
The success of epltnectom\ depends lO a large 
measure on the selection of the time of operation 
and careful pre opentn e preparation 

Tsd’o nng are the reports of z C3se« illustrating 
the congenital and acquired tc-pes of this disca«e 
with complete s\mptomatic cure following 
nectomc 

C*sr I P St s amale a,^ed6w«eLs ciss fir^l seenoa 

Marchu 1026 ftis lamilv histun wasessentialivne'nmr 

rbepasthuton aJioneii norawldeli'eTJ bal Iht chulnaa 
not gained well He bad teen jaundiced and coa'tipated 
tor I weeV. Pb«ical eiammaiion showed mafted jaundice 
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and ansmia The snlcee was much enlarged LaWtalory 
etamination showed harraoglobm jr per cent many not 
moblasts and megaloblasts and moderate jjohchromalo 
nhilu The red cells exhibited fragility witnin normal 
limits 

Transfusion was gi\en March ij 1926 with maried 
benefit jiundjce lessened himoglobm increased Translu 
ions (12 in allt were giten at short intervals with lem 
porary benefit The first 6 transfusion* were given throuch 
the anterior fontanclle the last 0 intraperitoneaU) The 
chil 1 s attacks oi increased jaundice and anarmia were ire 
qucntbulonlymoderatelysevere However nopennanent 
improv ement could be obtained The serum bilirubin was 
increased and the unne sbovred a considerable amount of 
bile The fragility of the red blood cells was only slikhdv 
increased at an) time 

''plcnectomv wavdoneon \pril 25 1927 The wei^hl of 
the spleen was 170 grams The gall bladder was small 
atrophic thick wallvd and inflammalor) there were no 
stones \o hepatitis was discov ered The child s progress 
follownng plenectomy was entifelv satislactory His 
growth and develipment were normal for bi* age On 
\pril 8 igjS the hemoglobm was 75 per cent 

CvsF 2 M R a male aged 15 years was hrst seen 
JanuTTv I 1915 Ills familv history was essentiaHyr neg 
alive lie bad had tonsillitis frequents adenoids bad bera 
tttTioved Thebov had been jaundiced at birth This con 
dition had cleared promptly and the patient had been 
perfectly well to the age oi »>s years when he had been 



I ig 7 ReUtionship of stomach tail of pancreas and 
splenic fieture of colon to the spleen surface and pedicle 
and dangers encountered with injury to these organs iti 
surgKal removal 

yaundiced for j weeks then he had been well to the age of 
4 years when he had had an attack with high fever and 
abdominal paio He had never been well since this attack 
hollowing this he had had many attacks chaiaciented by 
diarrhoea severe headache sore throat and deep jaundice 
There was no severe upper abdominal pain and little gas or 
sourstomach He had periods of severe aniemia Ihysical 
examination showed a veiy pale anxmic and jaundiced 
boy His tonsils were markedly diseased The spleen was 
enormously enlarged and lender Laboratory examination 
gave the following results hemoglobin 43 per cent 
poihilocytosis and anisocylosi* marked increase m fragility 
ofther^cells and urinalysis essentially negative 
Transfusion was giien on January 2 1925 Thehaimo 
glibmon January 8 was 22 per cent 
^nleitcclomy was performed on Januaiy 14 The weight 
of the spleen was 2 000 grams The gall bladder wa» thick 
walled and there were no stones The liver was normal 
Transfviston was immediately given The patient showed a 
rapid gam in strength and growth OnUecemberyi 1927 
the hTim^lobm was <lo per cent He has attained normal 
growth and sire and «hows marked thickening of the 
cranium 

Splenectomj v\ as performed m the first instance 
OB a child 15 months old and, at the present time 
the patient is apparently normal As far as mj 
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shapcil mi lime inn i(in < panmeilian li|>arittnm\ •ith 
hiirwontal incmun 11 j 'Thoraro alnUminal inci >>n 
C 1 I o'lffior or (liirvil lumi ar inc»«iun 

mforrmtion poca this is the soungc^t |taiieni 
with himoKtic icterus re|MirlC(l in the Vmenenn 
litcnlurc Ininghnd Tu\l<irreptirte«l icasesof 
\cr\ \oungchiI<lren g ii nnd cj months rcspcc 
tneU on whom splcnectom\ t\as<lonc 

second case is classitied as an acquire<l ts |k 
because of the intcnsit) of the svmploms Ke 
peated attacks of firofound an^mla followed one 
anothcrovera numberof ^c1^s Nfarked thicken 
ing of the skull occurred before sp!enectom\ and 
the increase was about twice to three times nor 
mal thickness after splenectomy w hicli illustrated 
the marked acticity and inyoKcmcnt of the bone 
marrow No bones csccpt the skull were inaoKed 
in this process U ilsun notes a simitar condition 
m his patient M Gansslcr states that ti of his 
•> patients had steeple skulls 
1 he diagnosis of hrmoU tic icterus is diflicult at 
times To reach a detinue Conclusion obseraailion 
must extend oxer a considerable length of time 
\s Kennedx has shown there is among children a 
considerable group of enlargcil spleens w huh can 
not be classified 

The choice of opera ti'e incisions >ane» with the 
size of the spleen and the perisplenitis to be 
encountered Figure 8 illustrates carious ]x>ssible 
approaches The straight left rectus incision as 
adxocated b\ Balfour is the most adxantagcous 
in splenic amemia The stages of spleneclomx are 
illustrated in Figures i 4 a -tud 6 The 
dangers of possible injure to the stomach pan 
creas and large bowel due to their close proximitx 
to the spleen are best illustrated in Figure 7 

CONCtl-SlOSS 

I IIxmoHtic icterus either acquired or con 
eenital, requires splenectomj for permanent clin 
fcalcure which is obtained b> this measure 
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RUPTURE OF TEXDONS OF THE HAND 

1 A Stud\ of Tiir Extensor Tendon Insertions In the Fingers 
AlIUIVrLI M\SOV Ml) CiMC\co 
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S O strong are the tendons that doubt has been 
expressed b\ some that rupture rcalK oc 
curs unless some pathological change be 
present m the tissue In most cases (Homgmann) 
the joints subluxate or luxate or the bones frac- 
ture or the muscles tear through at the musculo 
tendinous junction or the tendinous insertion 
gi\es \\a> (flange) before the tendon itself tears 
through \dams adds an interesting case to those 
reported in the literature illustrating the remark 
able tensile strength of the tendons A seaman 
caught the tips of the right middle and ring fingers 
in a *loor jamb and apparenth jerked his hand 
a\\a\ quicklj, wuh a resultant crushing in)ur> to 
the ring finger and amputation of the distal pha 
lanx of the middle finger The whole tendon and 
muscle bell) of the flexor diguorum profundus 
(is inches m all) pulled awa> with the amputatcil 
finger tip Odermatt remarks that the condition 
ma> not be so rare as is supposed noting that 
Gruber found two instances of complete rupture 
and one incomplete tendon rupture among i 200 
hands (600 cadaters) In our experience subcu 
tancous rupture is not of frequent occurrence 
though It IS not improbable that in man> instances 
I not cause sufficient functional 

di:^bilit> to lead the patient to a surgeon 
Subcutaneous tendon ruptures maj be divadcd 
into a number of different l\ pes and classified in 
manj waxs The most frequent i.lassification is 
the one used In Stapelmohr whodixided the con 
ditions into those following a direct blow on the 
tendon those following an indirect trauma and 
lastlx the spontaneous tendon ruptures xxhich 
either post traumatic or due to a di^asc 
of the tendons Tho«e due to direct trauma arc 
m far the most unu«ual though extensor tendon 
eupturt oxer the proximal interphalangeal joint is 
said b\ Hauck to l>e usuxlK due to direct trauma 

TVtlLF I — SinCUTXMOEN II NDON Rlirn,RI 

\ l‘irrct trauma tendon caught Ixtwcen bone and 
traumatizing agent 

d Inlirecl trauma Jorcefullv contraclini. lenl>n ul> 
jcxled to forceful pa. ite force m oj j Mte .firectiun 
|>onlaneous rupture— 

> I traumatic -a <plK metu i.or JikentraUan of 
traui^"^ OT often repeated minor 

> Hixaic of tendon- 
svphdi. gout etc 


tulxrcuki.i« gonorrhm 


From the anatomical location tendon ruptures of the 
hand may be classified as follows 
\ Rupture of the extensor tendons — 

I \t the insertion into the distal phalanx 
\t the insertion into the middle phalanx 

3 Rupture or dislocation over the metacarpophalan 
geal joint 

4 Rupture at the nnst 

li Rupture of the Hcxor tendons 
I In the fingers 
a Atthewnst 

RUPTURE OF TIIF EXTENSOR TI NDONS 
U the tmeriton into the distal phalanx Indirect 
mjurx ma> lead to rupture of both normal and 
pathological tendons the normal tendons which 
most frequenilj rupture following indirect injur> 
are the extensors of the third, fourth, and fifth fin 
gers at their insertion into the terminal phalanx 
^ichlaticr m a group of 34 cases of tendon rupture 
over the terminal phalanx found 22 on the right 
side and 9 on the left side, 1 2 affecting the middle 
finger 9 the ring finger and 10 the little finger 
Males are more often affected than females fhe 
injur> appears to occur after apparently slight 
trauma Thus m two cases reported by Durban 
a mother and son were injured m exactly the same 
fashion, during the remoxal of stockings Mhile 
stripping the stocking from the leg the tip of the 
actixely extended middle finger caught in the in 
clastic seam at the top thus leading to a forceful 
passive flexion of the terminal phalanx something 
seemed to crack and the finger Up w as found flexed 
and could not be extended In one case here illus 
trated the identical trauma stripping off of stock 
mgs lead to rupture at the base of the distal pha 
lanx of the right middle finger (Figure i shows 
result of operative repair) A patient recentlx 
seen caught his hand in a garage door which he 
xxasdosmgbehindhimfFig 2) The right middle 

linger xxas caught lictwcen the two leaves of the 
door m such a wax that the finger was forciblx 
flexed at both interphalangeal joints while the 
metacarpophalangeal joint was still extended 
Ihismjurx is not infrequently seen on the baseball 
Held due to a blow on the tip of an extended fin 
ger and it is from this association that it receives 
Its name of baseball linger The injury con 
SMS usuallx of a cajisular tear associated with a 
sepantion of the tendon from its insertion Since 
the two structures capsule and tendon, are here 
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r Ik t Result one and one hil/ \ean after refvair of atninst the jnetastic seam at the top of thestoclunjt c»us 

ruptured eetenvjr tendon o\er di'lal inlerphalaneeal joint me forceful p3s.iie (letion and subcutaneous rupture o£ the 
of the right middle fmeer While remonne the stockmes tendon 
the patient caught the tip of the acinel} ettemled finger 


somtimatel> uniicil that thc\ cannot (w Ji»<ectf<l 
as separate and distinct structures it is difTicuU 
to saN uhich broke through first In «ome cases 
(Glass Durban Schlatter) the tendon in pulling 
a\^a> from the bone takes a small shell of thedmal 
phalanic with it, a condition which can be mceh 
demonstrated b) lateral roentgenograms 
Swelling associated with considerable pain 
comes on quite rapidl) after the injurj The t>'p 
ical flCMon deformity which results (Figs, and 
13) IS often diagnosed as a dislocation and this is 
reduced and splinted in extension Often not un 
til the splint IS remoxed is the true condition 
recognized and proper treatment instituted A 
certain number (especiallj those in which a cor 
tical fracture is present) w ill heal if kept splinted 
for from 6 to 8 weeks m slight hj perexlension 
For this purpose numerous ingenious remox’able 
metal and celluloid splints ha\e been devised 
(Sonntag Glass) and good results have been ob 
tamed from their use Lewin s splint (Fig 3) has 
been used b> us and found verv satisfactorj The 
regeneratne powers of the extensor tendons 
(which are not enclosed in sheaths) arc such that 
if given a chance and good approximation healing 
will occur Occasionallx however the tendon 
heals m a lengthened condition even with the best 
of treatment In a patient recentU treated bj Dr 
Kanavel the tendon had healed but was loo tong 
to permit complete extension To obtain shorten 
ing^t was necessar) to make a step cut incision 


through the tendon and overlap the ends to obtain 
a shortening of 1 centimeter 
Since healing is likeh to occur with the ten 
don in a lengthened condition with subsequent 
dropped finger tip and since the joint space is al 
wa\s opened into b> the trauma with the possi 
bilitv of tags of tissue l>ing within the joint whuh 
max become ankvloeed operative repair of the 
injurv IS the method of treatment of choice Ex 
posure of the injured area is best done through an 
incision which does not he directh over the line 
of proposed tendon and capsule suture which does 
not interferewith the nail bed and gives adequate 
space for suturing This ma\ be accomplished b\ 
an L shaped incision over the dorsum the long 
limb of the L running along the posterolateral 
surface of the finger and extending froma point i '4 
centimeters proximal to the distal mterphalangeal 
joint to a point 3 4 centimeter distal to the joint 
The short arm of the I passes iransversel) across 
the finger proximal to the nail bed from the distal 
end of the longer incision b suallv little dilTicultv 
isexpenenced in approximating the tendons since 
separation is not great due to the attachment to 
the proximal mterphalangeal joint The joint 
cavatv should be inspected for tags of tissuewhich 
max have found their wav into it and if anv are 
found the> should be removed The tendon and 
the joint capsule are then carefullv repaired with 
fine silk sutures During the suturing the terminal 
phalanx is held m slight hj-percxtension After 
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Kig i left TjT>ical deformity rrsullm^ from rupture of the estensor tendon 
in<!ertion into the distal phabnx The actiiely extended finger nas caught in a 
garage door in such a fashion that the iDterphalangeal joints were forciblC flexed 
Fig 3 The Lewin spbot for baseball hnger i e rupture of extensor tendon 
oier the distal phabrux The splint may be used imenedutely after the injury or 
after operatue repair It holds the joint m hyperextensioD an imporUnt point 
since the tendon is liliely to heal in lengthened position 


skin c osure, the linger is kept slightly hyperex 
tended on a volar splint for 3 weeks at the end of 
'wiicn time movements are allowed and physical 
Iherapv instituted The results are usuallv good 
>1 asepsis has been rigid and if healing occurs w ilh 
out infection 

l^upiiire of dorsal aponeurosis 0 er the proximal 
"Unpbalaitieal joint 0/ the tinkers WTiile rupture 
° !i it tendon over the joint between the 

middle and proximal phalanges of the fingers ii> 
not a common injury the anatomical arrangemem 
01 the aponeurosis at this place and the typical 
deformity produced make it an interesting study 
1 he who e question has been studied exhaustivelv 
The tendons or the common 
r-i.i 4)1 on approaching the mclacarpo 

fanl»ke and over the 
trxl "’ 5 * of the finger divide into a cen 

and two lateral bands The central slip in 
base f°'!k capsule of the joint into the 

Sinl phalanx and sends a loose 

The ‘0 ‘he proximal phalanx 

1 rnl.^ f V «“her side around the 

muiZ nii" converge over the 

the^SltlZ!, “"‘i “Psule of 

lendonx mteros«eus and lumbrical 

tnangular ex 

mto the dZ^’f mterosseus lumbricalis insertion 
iwrtions-a deep and a supcrfiaal The su 


perficial fibers run into the middle portion of the 
dorsal aponeurosis in such a fashion that the more 
proximal run almost transversely and the distal 
more and more obbquely as the joint is ap 
preached The deeper portion also runs trans 
ver<clv in its proximal part, becoming more and 
more oblique as the tendinous sheet is followed 
distallv, and ends in the region of the proximal 
intcrphalangeal joint Both superficial and deep 
portions of the mterosseus lumbneabs tendons 
with the exception of a few distal fibers which m 
wrt into the joint capsule of the first mterphx 
langeal joint, end m the lateral slips of the dorsal 
aponeurosis In this manner the extensor tendon 
IS strengthened both at its insertion into the mid 
die phalanx and at its insertion into the distal 
phalanx bv the tendons of the lumbncals and 
interossei Although controversy exists as to 
whether fibers from the extensor tendon actualK 
reach the distal phalanx Haucks views supported 
bv many anatomists appear to be correct to us 
v^ that the extensor tendon through its lateral 
bone ®“i<^hment to the distal phalangeal 

The action of the extensor and lumbrical in 
‘s quite cornpli 

rated The dorsal tendon can extend the finger in 

all Its joints unaided bv the lumbncals and mter 
ossei but when the metacarpophalangeal joint 

Tan^T ^ Pro^tinial and terminal interpha 
^a! ^mts wcurs unless the interossei and 
lumbncals are brought into play Hauck by an 
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fi(, 4 1 lefi The 'lor»a! aponeurosii from the upper 
surlier — the latenl libers coming in from (hr iumlirKslind 
interosseous musclis spread ou( (anliU to end m (he renlral 
and lateral Mrtions of the eetenvir apuneuroos The 
majnni)’ of tne central slip of the aponeurosis end m the 
(listaJ nart of the nrowmil inierphaljn^eiJ /otnt eapsole— 
tear of this insertion nnulJ pcmiK herniation of (he j>int 
ihroush a buttonhole like defect /I Thedorsalaponeuro- 
js seen from the uneferturface fromCffaucl. 


ingenious model dig 5) and b\ experiments on 
cadaxers, has shown that this mat lx* exphined 
upon a purclt mechanical basis \t hrst when 
pull IS exerted upon nn e\tcnsor tendon the trac 
tion IS exerted upon the distal and middle pha 
langes which extend along with (he metacarpo 
phalangeal joint until full extension has Ixvn 
obtained in all the joints Howexer as soon as 
the tendon pull on the proximal phalanx has laL 
en up all the slack in the loose tendon atiachmenl 
the whole pull of the extensor tendon is irans 
ferred here allowing the distal portion to loo-^n 
and slight flexion to occur These obsertations 1 
have confirmed on cadaxer hands Vlihough the 


joints jn preserved material are not especiallv 
flexible It can be casih demonstrated th U the pull 
exerted on the distal phalanx bx force exerted on 
the extensor tendon is less when the linger is 
In perextended than when the Pnger is flexed In 
the Inang hand especialh in such condrtrons as 
ulnar paral>sis m which the lumbncak and m 
terossci are not functioning this mechanism is 
beautifulh illustrated particulaib with reference 
to the ring and little fingers (Fig 6) In the nor 


mal hand the extension of the tw 0 distal phalani^es 
IS accomplished b\ the extensor tendon and the 
lumbneal and interosscus tendons MTen the 
proximal phalanr has been h^'perexteaded actnx 
K, however the two distal phalanges are extended 
liv the latter twomuscles the extensor tendon 00 
longer being able to do so 
The rupture of the dorsal aponeurosis oxer the 
proximal interphalangeal joint is due to either 
direct or indirect trauma The middle finger is 
the most frequentiv affected though 'exeral cases 
have been reported m which the hfth finger wis 
invohed The right hand is more frequent!' 
affected than the left \s to tvpe of trauma two 
lairlv definite etiological agents are present Jn 
the one instance the fingers are being actixeix ex 
tended and a blow or a fall leads to forceful pas- 
sive flexion In the other ivpe, and this «eems the 
more frequent a blow slnk.es the first mterpha 
hngeal joint while it is flexed It would seem that 
the taut tendon is caught between the traumatu 
ing agent and (he bone and breaks or tears acros- 
It IS the middle portion of tbe dorsal aponeurosis 
which ruptures the two lateral slips now loo-ened 
from their attachment about the joint slip volar 
ward and the joint comes to he between them as 
in a buttonhole The volar dislocation i> fur 
ther increased bx the pull of the lumbneal and 
interosscus muscles The finger as umes then a 
ivpical dcformitv as shown m the accotnpanving 
photograph (Fig 7 )ie exten ion or bvTerexten 
sjon of the distal phalanx flexion of the middle 
phalaax and extension or even Mperextensionen 
(he proximal phalanx The deformitv is increa>ed 
bx anv thing leading to increased tcn'ion of the 
extervsot tendons active extension of the fingers 
or pasbix e flexion of the w nst Diminution of the 
tension of the extensor tendons causes a certain 
diminution of the deformilx Mtempts at exten 
Sion of the middle phalanx cause pain about the 
proximal interphalangeal joint and a sen'C of 
spring like ngidils along the side of the middle 
phalanx Smifarlx flexion of the di tal phalanx 
causes pain about the proximal interphalangeal 
joint and the same seave of a spring like ten ion 
On making a hsl the tinger can be flexed almo t to 
normal so that (he tip almost but not quite 
touches the palm however as soon as the tinger 
Is extended the hvjierextension of the di tal pha 
lanx recurs before the metacarpophalangcil joint 
isentirelx extended 

The deformjtx appears at the moment the in 
jurv IS sustained ind I9 associated with pain and 
immediate swelling The patn subsides but the 
snellmg does not entirelx disappear Functional 
disturlance as far as the finger it elf is concerned 
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Fi;, S G Haucks pateoted model to illustrate the 
actnn ol the eitensor tendons on the fingers The mleros 
^U5 lumbntai tendon u shown by dotted bnc in 1 
(This latter tendjn has an insertion into the base of the 
proximal phalanx this is not shown ) It la easily seen how 


rupture of the extensor insertion into the base of the middle 
phabnx would allow the lateral slips of the tendon (o be 
displaced \oIaniard thus causing the typical deformity of 
flexion of the proximal mterphalani,eal joint and extension 
of the distal interphalangeal joint 


IS considerable though the uses to which the hand 
nia\ be put would determine the degree The 
roentgen ray usually shows no bony injury 
though in a case obser\ ed b\ us (Fig 7) an irreg 
ular shadow proximal to the joint showed the 
rwult of a periosteal tear ' 

The «ndition responds well to operative treat 
tnent, though full free movements can scarcely be 
promised When an incision is made over the 
joint the capsular tear is usually ev ident the joint 
cav It) being frequently opened up In case of old 
injury however scar tissue may be present and 
conceal the location of the tear The joint pro 
jects upward between the two lateral slips wmeh 
areilisphced volarward In the repair the middle 
s ip IS sutured back into position after the lateral 
Slips have been brought back dorsallv to relieve 
»ne tension Follow mg this sutures are placed 
awoss the bone approximating the lateral slips to 
the midlme to correct the volar dislocation The 
ti^cr xhould be kept m a splint m extension for 4 
xnH passivemovements 

and physical therapv should be instituted 

‘fnJons (rer Hit mela 
This rare condition in 
Ln, I f .u *’’PS to one side of the 

nead of the meiacypal bone or in w hich a button 
lint K through the tendon is 

stani-pc^ favdis classification divided the in 
di Wit, ° traumatic and the pathological 

VSZ ^ uniJoubted traumatic 

a Sir b ‘ deforming arthritic changes 
com!, lion was ypi«rentlv congeniial-thc iia 

CVe d oflS . . 


•lent a medical student, could voluntariK dis 
locate the extensor tendon to the right middle and 
ring fingers the gir! s father could do likewise 
with the right and left middle fingers, and her 
paternal grandmother was said to have the same 
disability Ritschl s case of button hole dislo 
cation of the metacarpophalangeal joint of the 
little finger through the extensor aponeurosis ap 
pears to be the best known Too few cases are on 
record to make any worth while comments on 
the incidence of sex age, or various tendons The 
pathology appears to be little understood m the 
traumatic cases some claim the binding appa 
ratus between the tendon and the metacarpil and 
first phalanx is torn others that the junctura? 
tendmum is torn across In the button hole dis 
location the same traumatic factor probably ob 
tains as m other dorsal tendon ruptures and dis 
lotions Tearing of! of bits of bone along w ith 
the tendinous attachment has been suggested 
by Levy 

Few symptoms are caused, weakness and easv 
tiring of the finger are noted During flexion the 
tendon may be felt to snap down onto the side 
of the metacarpal head and there results some 
difficulty in extending the finger Pam and some 
tcndemcK are present m the traumatic cases 

In wrlv cases splinting in extension mav lead 
to restoration of function to normal with older 
tratment is necessan 

t bands ov er 

J !! "letacarpal and lo the neighbor 
■ng tendon Isehn used tendon transplants for 
tmiJlh ' 'be tendons At 

K “tS""'' 

Rupture of tendons at the arji/ Inasmuch as 
nonnal tendon will not rupture without consid 
erable trauma spontaneous tendon rupture must 
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} ig 4 I The thixtl «p<iftcuft> I (fom lh« upptf 
curfacc— the lateral tibcfs commi, m (rum the tumbrual anrt 
interoi<cous muvtc* spread out fjnlike loenJ in Ihe central 
and lateral portions o{ the etten^or aponeurcnis The 
majorit)’ of the central aliii of the aponeuro^ia end m the 
distal pirl of the protimal int«r|ihahfte»at joint cap uk — 
tear of this m«ert( m «ouM permit hemiilion of the joint 
thmuEh a liuttonholc lil^e ticket /I Ihetbrsal aponeuto 
SIS *een from the under surface I rom O lliuck 


ingenious model (I ig 5) and b> experiments on 
cadaxers has shown that this ma> be explained 
upon a purel) mechanical basis At first xxhen 
pull IS exerted upon an extensor tendon the trac 
tion is exerted upon the distal and middle pha 
langes which extend along with the metacarpo 
phalangeal joint until full extensTon has bwr» 
obtained m all the joints Howexer as soon as 
the tendon pull on the proximal phalanx has tak 
cn up all the slack in the loose tendon attachment 
the whole pull of the extensor tendon is trans 
ferred here allowing the distal portion to loosen 
and slight flexion to occur These obserxations I 
haxe confirmed on cadaxer hands Although the 


joints in pre«erxed material are not especiallx 
flexible It can be casilx demonstrated that the pull 
exerted on the distal phalanx bx force exerted on 
the extensor tendon is less when the finger u. 
hxperextended than when the finger is flexed In 
the Imng hand especiallx in such conditions as 
ulnar naral>sis in which the lumbncals and m 
terossei are not functioning this mechanism is 
beautifulH illustrated particularl> w ith reference 
to the ring and little fingers (Fig 6) Jn the nor 


mil hand Ihcexlcnsiono/ thetnoriutalphalanies 
IS accomplished b) the extensor tendon and the 
lumhfical and mtcrosscus tendons When the 
proximal phalanx has been hx'perextended actwe 
lx , howcx cr, the Iw o distal phalanges are extended 
lix the httcr two muscles the extensor tendon no 
longer being able to do so 

J he rupture of the dorsal aponeurosis oxer the 
proximal interphalangeal joint is due to either 
direct or indirect trauma The middle finder b 
the most frequentlx affected though sexenl cases 
luxe been reported m which the lifth fingerwis 
tnxolxcil The right hand is more frequenth 
iflcclcil than the left \s to ix-pe of trauma two 
fairlx definiJc etiological agents are pre<nt In 
the one instance the lingers arc being actixelx ex 
tended and a blow or a fall leads to forceful pis- 
sixcllexion In the other tx-pc and this leemsthe 
more frequent a blow stnkes the first mterpha 
hngcal joint « hile if is flexed It w ould seem that 
the taut tendon i> caught between the traumatiz 
ing agent and the bone and breaks or tears aero s 
It Is the middle portion of the dorsal aponeuro i> 
xxhich ruptures the two lateral slips now looNeoed 
from their attachment about the joint slip xoLir 
ward and the joint comes to lie between them as 
ma buttonhole The xolardi location is fur 
ther increased bx the pull of the lumbrical and 
mterosscus muscles The finger assumes then a 
txpical deformilx ns shown m the accompanxmg 
photographing 7) le extensionorhxperexten 
Sion of the distal phalanx flexion of the middle 
phalanx and extension or exen hxperextensionof 
the proximal phalanx The deformilx is increi'ed 
bx an> thing leading to increased tension of the 
extensor tendons aclixe extension of the fingers 
or pasbixe flexion of the w rist Diminution of the 
tension of the extensor tendons causes a certain 
(liminutton of the deformit\ Attempts at exten 
Sion of the middle phalanx cause pain about the 
proximal interphalangeal joint and a sen-e of 
spring like ngidilx along the side of the middle 
phalanx Similarlx flexion of the distal phalaax 
causes pam about the proximal interphnlangea! 
joint and the same sense of a spring like ten ion 
On making a fist the hnger can be flexed almo t to 
normal so that the lip almost but not quite 
touches the palm howexer as soon as the hnger 
IS extended the hx perexfension of the distal pha 
lanx recurs before the met icarpophalangeil joint 
IS entirelx extended 

The deformilx appears at the moment the in 
jurx IS sustained and is associated with pain and 
immediate swelling The pun subsides but the 
swelling does not entirelx disappear functional 
disturbance as far as the linger itself b concerned 
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P'S 7 Tj-pital deformii> rwultina from rupture of the 
ettenwr tendon o\er the proximal interphabDi,eai joint 
The fully and stronslj actively extended left nns liii);er 
a-at struck on the tip by a sv.ift basketball Therocntjten 
ograms show a bony proliferation due either to leann^ 
away of periosteum or a chipping fracture 

0! ihe dorsum of the forearm obliquel) across the 
lotver end of the radius and carpus crosses o\er 
the extensor carpi radialis longus and brexis 
■«bch separate it from the carpal bones ami, run 
mng oxer the medial and the dorsal surfaces of the 
first metacarpal reaches the dorsum of the pha 
langes and inserts into the base of the distal pha 
lanx of the thumb It is covered b> an individual 
sheath from a point just proximal to the dorsal 
rarpal ligament to the region of the head of the 
first metacarpal Ov er the dorsum of the lower end 
of the radius it passes through a groove bounded 
on each side bv o5«eous ridges to w hich the dorsal 
carpal ligatnenl is attached which thus completes 
a dense osseo-ligamentous tunnel m which the 
XyiQon IS confined It forms the medial boundarv 
01 the anatomical snuff box (or labalifre), the lat 
era! boundarv of which is formed bv the extensor 
po' civ brevis and abductor pollicis longus The 
extensor pollicis longus is an abductor of the 
tnumh and its metacarpal extensor of the phi 
the thumb it assists the extensor pollicis 
I" extending the proximal phalanx but 
orms the sole extensor of the distal phalanx \ 
ertain intermingling of fibers of the two thumb 
eciMrs ta(,es place over the proximal phalanx 
*^don IS covered bj a tendon sheath as 
,1 , ^ L described but a mesolcnon is present 
f'ugh but a limited part of this sheath It has 


t-ig 8 Deformity resulting from open division of the 
extensor tendon over the proximal mterphalangeal joint 
This deformity is exactly similar to that following sub 
cutaneous rupture at the «ame location The proximal 
inlerphaUngcal joint rested m flexion with active motion 
posMole between extension to ijj degrees aod flexion to 
go degrees The disul mterphalangcal joint was extended 
to ito dvgrees and could be flexed about jg degrees 
Operation revealed division of the extensor insertion into 
the middle phatanx and partial division and voLxr displace 
mentof (he radial slipof the extensor tendon 

been pointed out b> Kau, Ueigeldt, and others 
that after the age of ’S >ears the vascular supply 
to the tendon becomes progressively diminished 
In Its course the tendon is subject to two sharp 
turns both of which ate at the distal end of the 
dorsal carpal ligament One of these turns is m a 
horuonla! plane as the tendon curves hterallv 
from the groove on the radius about the distal end 
of the ridge forming the lateral border of the 
groove The other turn is m a sagittal plane at 
the disUl end of the dorsal carpal ligament This 
latter change in direction is present only w hen 
the wnsl IS dorsi flexed These are the e<scntial 
factors which predispose to chronic tenosynovitis 
as result of use or trauma 

^s studied first by Duems the condition was 
bnown as T'romwfeWdr/miKHj’ (drummer s palsy) 
or Trommlrrse/ine (drummers tendon) from the 
fact that the drummers in the German army w ere 
long known to be subject to a peculiar paralvsis 
of the distal phalanx of the left thumb Duems 
showed that the condition was not due toa paral 
vsis of the long extensor of the thumb but to nip 
ture of the tendon Since then a few other occu 
pations have been shown to predispose to the 
condition Among these occupations mav be 
noted that of waiters tailors (Hunt) furniture 
polishers carpenters (Barnes) rubber workers, 
and wood carvers It iv to be noted that these are 
all occupations calling for voluntary rather rigid 
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lit t) I hnintraphs o( (he left himl of a inlirnt vkilhan 
ulnar jiira!}-»n to show the nirchani«m of aclon of ihe 
exlfnvir temlon^ I limits of esten'ion of fingrR mih 
some hjperexten ion of the melacirpophaLsnceal )>inu 
l‘ When these joints are tlithl!) flexed (here li in 
erravd pouer of exten on of the mterphshBcea) lomts 


ll and H' and L and O show the same phenomena in 
Ihc midlte and nnj fmsers re«pectneK in B ani C the 
linirn are extendeil as far as possible B' and C‘ show the 
decree of extension po< ibte uhen the metacarpophalan'ral 
^oint IS slichti) flexed bj digital pressure when the patient 
(xattemptmctoacitieli extend the hn ef 


be nreceded bj some disease or mjurv leading to 
suen weakening of ilic tendon structure that the 
tendon gradualh gives wav or quite minimal 
trauma leads to its separation \lthough Volk 
mann spoke of a fragilitus tendmum moitern 
writers do not accept thi» as a proved entitv but 
rather assume that some quite delinite agent has 
led to weakening of the tendon substance and ii> 
eventual rupture Tuberculous tenosvnovitis as 
has been shown by Kanavel will uhimateh lead 
to involvement of the tendons themselves with 
fragmentation and division Rarely is more than 
one tendon deslrov ed The (o«5 of function mav 
not be noted bv (he patient due to (he fact (hat 
the hand IS little used Occasionally the disability 
mav occur suddenly but painlessU Out of 21 
available records of tuberculous tenosvnovitis in 
Dr Kanavel s files rupture or impending rupture 
of tendon was noted to occur in 10 instances In 
7 instances the flexor tendons were involved as 
follows 

Case I flexor digitorum subUmis and pro 
fundus to the index finger Case 3, flexor difi 
torum subhmis and profundus to the nng and 
little fingers Case 4 flexor digitorum sublimis to 
the fifth finger Case 5 flexor digitorum sulbimis 
to the little finger Case 7 a slip of the flexor digi 
torum subiimis to the index finger Case g flexor 
digitorum profundus to the index and middle 
fingers Case 10 flexor digitorum subbmis and 
profundus to the little tmger In three instances 
extensor tendons were involved Case - the ex 
tensor pollicis brevis Cased all extensor tendons 
were thm waw and thread like Case 8, the ex 
tensor pollicis longus and brevas 


In most instances it has been possible to suture 
the ruptured tendon to adjacent tendons and 
cure good return of function as shown in case 
reports at the end of this paper In a ca«e recentlv 
operated upon b\ Dr Kanavel however both 
exten<ors ot the thumb had been destroyed and it 
was necessary to graft a tendon from the foot into 
the defect m the extensor pollicis longus (Fi* ro) 
This graft was removed as shown m Figure 9 and 
the hand put up with the thumb in extreme exten 
ston Healing took place bv pnmarv intention 
and 2 months after operation (Fig ii) the fund 
ion of the thumb was perfect 

V\ ith other conditions such as gonorrhtra tv 
phus fever lues gout or deforming arthritis lead 
ing to tendon rupture the author has had no 
personal experience Tumors of tendons (Oder 
matt) mav also lead to rupture though their great 
raritv makes this a verv remote possible cause for 
spontaneous rupture 

Trauma is bv far the most frequent cau c lor 
so called spontaneous rupture and inasmuch as 
but one tendon appears to be at all frequentlv 
affected the rupture of this tendon mav be dis 
cussed Spontaneous rupture of the exten or pol 
licis longus was first studied m the German armv 
(Duems) where it had long been looked upon as 
an isolated paralysis The traumatic momen 
which IS responsible for the condition may c 
either chronic irritativ e trauma or a single injun 
A knowledge of the anatomv of this particua 
tendon explains the tendenev to 
rupture and of course the functional disabi 1 
resulting therefrom The tendon of the exten-o 
polhas longus passes from medial to lateral si< 
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Tii, 7 Typical dtlormiiy rwuUinK from rupiute of the 
eatensor tendon over the provimal interphatan|.eal joint 
The fully and «tront.ly activel> extended left nnc finger 
vu ttnstlfc on the tip 1 ^ a swift basketball The roentgen 
ograma show a bony proliferation due either to teanng 
away of periosteum or a chipping fracture 


of the dorsum of the forearm obliquely across the 
loner end of the radius and carpus crosses over 
the extensor carpi radialis longus and brevis 
which separate it from the carpal bones and run 
nmg over the medial and the dorsal surfaces of the 
ffst metacarpal, reaches the dorsum of the pha 
langes and inserts into the base of the distal pha 
lanx of the thumb It is covered by an individual 
sheath from a point just proximal to the dorsal 
wrpal ligament to the region of the head of the 
“tst metacarpal 0\ er the dorsum of the loner end 
of the radius it passes through a groove bounded 
■M.eithsidebv osseous ridges to which the dorsal 
carnal ligament is attached, which thus completes 
a dense ossco ligamentous tunnel in which the 
*®^don IS confined It forms the medial boundary 
of the anatomical snuiT box (or labattere), the lat 
era! bounclar, of which is formed by the extensor 
pollicis brevis and abductor pollicis longus The 
^'*®‘^’or pollici:, longus is an abductor of the 
wmb and its metacarpal extensor of the pha 
«nges of the thumb it assists the extensor polhcis 
orens m extending the proximal phalanx, but 
orms the sole extensor of the distal phalanx A 
ertain intermingling of fibers of the two thumb 
^ensots tabes place over the proximal phalanx 
. ^ •endon is covered bv a tendon sheath as 
iv,^' u j'^^cibed but a mesotenon is present 
iiRn but a limited part of this sheath It has 



lu 8 Deformity resulting from open division of the 
extensor tendon over the proximal interpbaSangeal joint 
TJus deformity is exactly similar to that following sub 
cutaneous rupture at the same location The proximal 
interrtKitangeat joint tested m flexion with active motion 
possible between extension to J$3 degrees and flexion to 
00 dei,re<s The distal inierphalangeal joint was extended 
to 180 dvgttes and could be flexed about ts degrees 
Operation revealed division of the extensor insertion into 
the middle phalanx and partial division and voLtr displace 
roenl of the radial slip of the extensor tendon 

been pointed out by Rau eigeldt, and others 
that after the age of 25 years the vascular supply 
to the tendon Mcomes progres«ively diminished 
in Its course the lentlon is subject to two sharp 
turns l^th of which are at the distal end of the 
dorsal carpa) bgament One of these turns is m a 
horiaontal plane as the tendon curves latcrallt 
from the groove on the radius about the distal end 
of the ndge forming the lateral border of the 
groove The other turn is in a sagittal plane at 
the distal end of the dorsal carpal ligament This 
latter change in direction is present only when 
the wrist is dorsi flexed These are the e^^ntial 
laclots which predispose to chronic tenosynovnlis 
as result of use or trauma 
As studied first by Duems, the condition was 
known as Trommlerlachimin^ (drummer’s palsv) 
or Trommttrsehne (drummer s tendon) from the 
fact that the drummers in the German army were 
long known to be subject to a peculiar paralvsis 
of the distal phalanx of the left thumb Duems 
showed that the condition was not due to aparal 
y Sis of the long extensor of the thumb but to rup 
tore of the tendon Since then a few other occu 
pations have been shown to predispose to the 
condition Among these occupations mav be 
noted that of waiters tailors (Hunt) furniture 
polishers carpenters (Barnes) rubber workers, 
and wood carv ers It iv to be noted that these are 
all occupations calling for voluntary rather rigid 
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I i>. e I hcitn(;rapMof Ihr lift kimluf a tulirnt unhan 

ulnar parah-'ia In •how the mrchani m of action of the 
cxlcnvir ten Iona I J imjis of eiten > « of fatten aith 
•ome hj-perexten un of the mrlacarpophaLtnceal joint* 
t' When theae joints are slivhtlj (lexed there u m 
creased power of extension of the mterphahnseal joint* 


ft and /f’ and C and (P how the same phenomena in 
the miitdte and ung fin„cR respectneS in B and C the 
fiaix'* ‘'V eitendetf a* far as po<ibJe B' aniC’ show lit 
decree of extension pi>s.ib!e when the metacarpophalan'^a! 
jatnt isslichtlj Ileaed b> digital pressure when the patient 
isaitemptmctoacliseK extend the tin er 


l)C nrcccded bj some disease or injur\ leading to 
such weakening o( the tendon structure that the 
tendon gradualh gives vva> or ouiec romimai 
trauma leads to its «cparation Although \o)k 
mann spoke of a fragiliius tendinum modem 
w filers do not accept this as a prov ed enut> but 
rather assume that some quite definite agent his 
led to weakening of the tendon substance and its 
eventual rupture Tuberculous tenoa)Tiovitis as 
has been shown by Kanavel will ultimatelv lead 
to mvolvcmcni of the tendons themselves with 
fragmentation and division Rarel> is more than 
one tendon de!itro>cd The loss of function mav 
not be noted bj the patient due to the fad that 
the band IS little used Occasionally fbedisabjbi} 
may occur suddenlv but painlessly Out of ’i 
available records of tuberculous tenosynovitis in 
Dr Kanavel s files rupture or impending rupture 
of tendon was noted to occur in lo instances In 
7 instances the flexor tendons were involved as 
follows 

Case I flexor digitorum subbmis and pro- 
fundus to the index finger Case 3 flexor dip 
torum sublimis and profundus to the nng and 


little fingers Case 4 flexor digitorum sublimis to 
the fifth bnger Case $ flexor diptorum sulbimis 
to the little finger Case 7 a slip of the flexor digi 
torum sublimis to the index finger Case 9 flexor 
digitorum profundus to the index and middle 
fingers Case 10 flexor digitorum sublimis and 
profundus to the little finger In three instances 
extensor tendons were involved Case 7 the ex 
tensor pollicis brevis Case 6 all extensor tendons 
v*ere thin wavy, and thread like Case 8 the ex 
tensor pollicis longus and brevns 


In most instances it has been possible to suture 
the ruptured tendon to adjacent tendons and se 
cure gooti return of function as shown in case 
reports at the end of this paper In a ca«e recentlv 
operated upon by Dr Kanavel however both 
extensors of the thumb bad been deslrovedand il 
was necessary 10 graft a tendon from the foot into 
the defect m the extensor pollicis longus (Fig 10} 
This graft w as romov ed as show n in I igure 9 and 
the hand put up w ith the thumb m extreme exten 
sion Healing took place bv primarv intention 
and 7 months after operation (Fig ri) Ifie/unet 
wn of the thumb was perfect 

With other conditions such as gonorrheea tv 
phus fever lues gout or defonning arthritis lead 
mg to tendon rupture the author has had no 
personal experience Tumors of tendons (Oder 
matt) mav also lead to rupture though their great 
rarity makes this a very remote possible cause for 
spontaneous rupture 

Trauma is by far the most frequent cau e for 
so called spontaneous rupture and inasmuch as 
but one tendon appears to be at all frequenth 
affected the rupture of thi* tendon mav be di 
cussed Spontaneous rupture of the exten'or pel 
licis longus was first studied m the German arm' 
(Duems) where U had long been looked upon as 
an isolated paralysis The traumatiL moment 
which IS responsible for the condition mav be 
either chronic irritative trauma or a single injury 
•\ knowledge of the anatomv of this particu’ar 
tendon explains the tendenev to spontaneous 
rupture and of course the functional disabiht' 
resulting therefrom The tendon of the extensor 
polhcis longus passes from medial to lateral side 
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lO Tuberculou'j tenosynoMti of dorsum ol n^hl 
wrist Two pictures at left show condition of wnsl before 
operation (Scar from operations performed elsewhere 1 
1 icture at ri"ht shows condition of the wrist after «econfl 
operation shows eTten ion disability of thumb 

iongus tendon and crushing of this tendon against 
the dorsal carpal ligament Tearing and separa 
tion of tendon fibers occur as \\ ell as tears through 
the tendon sheath and interference 'Mth the blood 
supply That some such factor must be present is 
further substantiated b\ the fact that often at 
operation no change in the bon\ groove is found 
no radial or ridge fracture is present, and no dis 
placement of the tendons demonstrated The 
secondary factor is more important probablv than 
the primary one for despite the numerous wrist 
injuries few tendon ruptures occur This factor 
Wiegeldt) IS the vascular supply of the tendon, 
no mesotenon being present over a considerable 
length of Us course After the age of 25 the vas 
cular supply to the tendon is constderablv dimin 
ished This factor is important when we consider 
that most cases occur after the age of twenty five 
HistologicalU the picture is that of an aseptic 
necrosis Ihe tendon libers are swollen the nuclei 
and hbers stain poorlv and considerable hvalini 
ration 13 present No inflammatory changes are 
noted 

The rupture occurs at variable intervals follow 
ing the original trauma In the cases collected bv 
Honigmann the limits were ta days to 7 seats 
though 2 to 7 months seems to be the average 
tune As a rule the original trauma has been mod 
crately severe so that immobilization has lasted 
tot several weeks The injury is about twice as 
frequent m males as in females and m 80 per cent 
of the cases afTccts the right hand ( T rommlersthne 
^ways affects the left extensor pollicis Iongus) 
There is rarely any functional disturbance be 
tween the time of the original injury and the sepa 
ration of the tendon except that incident to the 
oripnal trauma i e the individual has free and 
lull of the thumb up until the time of the nip 
lure The rupture alw ay s occurs at the same place. 



that IS at the distal end of the dorsal carpal liga 
ment and the trauma leading to it is quite mini 
mal, as a nile no excessive use of the thumb has 
preceded the condition, the individual going about 
his usual work A very few instances have fol 
lowed heavy lifting these are exceptions Sewing, 
picking apples putting the hand m the trousers 
pocket using a scissors, and other household oc 
cupations appear in the reported histones There 
IS sudden usuallv painless loss of function in the 
thumb In a few instances a cracking sound pre 
ceded the functional loss in some moderately 
severe pain accompanied it and m one reported 
case a severe muscular cramp came on just before 
the loss of tendon function Some swelling ap 
pears afterward but this is often of very moderate 
degree The functional loss is typical and exami 
nation of the hand should lead to recognition of 
the underlying cause for the deformitv The 
medial border of the anatomical snuff box is gone 
due to the separation of the ends of the tendon 
The distal phalanx of the thumb is flexed and can 
be extended onH if the thumb is adducted and 
the metacarpal flexed into the palm at which time 
the abductor brevns and flexor piollicis brevis act 
mg on the dorsal aponeurosis may cause some 
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I Ik 0 Tcn<liJn (nn^planiation for repair of rurnior pollicis lonjjus deslroved bj 
lubercul<i«i I Leien<or (eciiton of fool etpoW ka\ins psralrnonou tissuesabout 
It IxincHu 1 i/m) iflCKioni an made lo erther »j#e of the tendon ihntish the para 
lenonouiti rues \( either enij of theseinei ■onseali;utti9turesarepas«edaroundtbe 
tendon and lied in ofdtr to keep the cissuesallarhed to the tendon li Sutures passed 
fhfouithtentlrnandpannenonousU sues tfier the suture i» made the catgut ligature 
and the temkn it surrounds are eect'cd C and T Detail of suture bnes In £ the 
uture of pnrucenonous n <urs is shown P ^utureatprotimal line completed 


fixed position of the hand The drummer pra«ps 
thesffcJ. (in (he left hand) between (he Ihuniband 
the second metacarpal txhile the xibrafora mo 
tjon of the stick leads to continuous higbh /re 
quent movements of the tendon of the thumb 
The same factors arc present m the other (xrcupa 
tions named According to Dittrich the trauma 
to the tendon occurs over the distat end of the 
dorsal carpal ligament as suggested bv Duems or 
over the osseous ndge of the radius — Steudcl zur 
\erth Excessive use of the (endon with itsangu 
lation leads to a chronic tenosv novtUs with pain 
and snelling The chronic aseptic inflammaiion 
continues with persistence of the trauma anti leads 
to eventual division of the hbers 

hen division follows a single mjurv the case is 
somewhat different Here we have to deal rth 
but one trauma, not repeated triuma which m 
disturbs the structure of the tendon that it leads 
to eventual rupture The trauma which most fre- 
quenth leads to spontaneous rupture is frac- 


ture of the radius \shhursl remarks that in v-ev 
of the anatomv of Colfes fracture the disabditi 
should reallv occur more frequentlv than it does 
Ilonigmann m 4 cases of tendon rupture follow 
mg wrist injurv found iS occurred after radius 
fracture at the wrist i after lunate fracture and 
j after «pram with no demonstrable bonv injuries 
In such instances tw o primarv factors are present 
Hauck suggests that the wrist injurv (fracture or 
spramt leads to some di placement of the tendon 
due to bonv changes in its caml or Jigamentous 
wars But as Honigmann and Odermatt as well 
asllauck havenoted displacement i» not alwavs 
present nor fracture demonstrated and a primarv 
injurv to the tendon at the time that the trauma 
was received mu tl>c assumed Dittrich suggests 
that the tendon is crushed over the angulation 
mil that this sets up a chronic tendonitis halls 
on the outstretched palm with hand and thumb 
extended and with the muscles contracted lead to 
increase ui the angulation of the extensor polhcis 
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Tii; 10 Tuljereulous teno >no\iti5 o{ dorsum o5 n„W 
*nst Two psctures at left show condition of »nst before 
operation (bear from operations perforffed elsewhere 1 
Picture at n^ht shows condition of the wnst after second 
operation shows extension disability of thumb 


longus tendon and crushing of this tendon against 
the dorsal carpal ligament Tearing and ^epara 
tion of tendon fibers occur, as w ell as tears through 
the tendon sheath and interference w ith the blood 
supplj That some such factor must be present is 
further substantiated b\ the fact that often at 
operation no change in the bon) groose is found 
no radial or ridge fracture is present, and no dis 
placement of the tendons demonstrated The 
secondarj factor is more important probabl) than 
the primarj one for despite the numerous wnst 
injuries few tendon ruptures occur This factor 
(Uiegeldl) is the vascular supph of (he tendon 
no mesotenon being present over a considerable 
length of Its course After the age of ?s (h® 
cular supply to the tendon is considcrabl) dimin 
ished This factor is important when we consider 
mat most cases occur after the age of twent) five 
Histologically the picture is that of an aseptic 
necrosis The tendon fibers are six ollcn the nuclei 
and fibers stain poorly and considerable hvalini 
n^l'^ present No inflammalor) changes arc 

The rupture occurs at v ariable interv'als follow 
*ng the original trauma In the cases collected bv 
iV the limits were ir dajs to 7 vears 

tnough 2 to 7 months seems to be the average 
’me As a rule the original trauma has been mod 
rrateh severe so that immobilization has lasted 
or several weeks The injur) is about twice as 
’0 males as in females and in 80 per cent 
me cases aiTects the right hand (Trommlcrsehm 
wa)s affects the left extensor pollicis longus) 

, L functional disturbance be 

'een the time of the original injury and the sepa 
ion of the tendon except that incident to the 
jcmal trauma i e the mdivndual his free and 
, 'he thumb up until the time of the nip 

be rupture always occurs at the same place. 



that Is at the distal end of the dorsal carpal liga 
ment and the trauma leading to it is quite mini 
mal, as a rule no excessive use of the thumb has 
preceded the condition, the indu idual going about 
his usual work A ver) few instances have fol 
lovxed heav) lifting these are exceptions Sewing 
picking apples putting the hand in the trousers 
pocket usmg a scissors, and other household oc 
cupations appear in the reported histones There 
IS sudden usuall) painless, loss of function in the 
thumb In a few instances a cracking sound pre 
ceded the functional loss in «ome moderate!) 
severe pain accompanied it and in one reported 
case a severe muscular cramp came on just before 
the loss of tendon function Some swelling ap 
pears afterw ard but this is often of v er) moderate 
degree The functional lo«s is t)pical andexami 
nation of the hand should lead to recognition of 
the undcrlvm„ cause for the deformity The 
medial border of the anatomical snuff box is gone 
due to the separation of the ends of the tendon 
The distal phalanx of the thumb is flexed and can 
be extended onlv if the thumb is adducted and 
the metacarpal flexed into the palm at which time 
the abductor brevis and flexor pollicis brevas act 
ing on the dorsal aponeurosis ma) cause some 
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lit, g Ttn<] ja tnn<pti(iU(H>n /or rrfuir of pollirb Kini^us dnCra\ed b\ 

tuhrrcub is ! ETt<n<ot trn<lon of foot etpixcd paratcnonou ti».uM about 

It Ixneitudmtl incioons arc made to either tide of tbe tendon throu;tb the pan 
tenonousti ur« Vt either end of the«cinci ionacalintli;nturesarepa&:edarouncl the 
ten<lon and lied in ordirto keepthe tK<uesattached to thetenion h futures pa9.<<d 
ihroush tendon andpiratenonou5ti'Sue» \(ier the suture i made the cat^t tipature 
and the tendon It sijrrouniis are euiscd C and / Details of suture lines In £ the 
ulure of paratenonous ti sues IS shown D ^utureatproTimalhnecompIeted 


fixed position of the hand The drummer prasps 
fhesficX (in the Jeff hand) bclneen Ihclhtiinhand 
the second metacarpal while the Mbntorx mo 
tion of the slick leads to continuous highh fre 
quent movements of the tendon of ihc thumb 
The same factors are present in the other occupa 
tions named \ccording to Dittrich the trauma 
to the tendon occurs oxer the distal end of the 
dorsal carpal ligament as suggested b\ Duems or 
oxer the osseous ridge of the radius — Steudel zur 
Verth Lxcessixe use of the tendon with itsangu 
lation leads to a chronic tenos\noxitis with pain 
and swelling The chronic aseptic inflammation 
continues with persistence of the trauma and leads 
foexenlual dixision of the fibers 
\\ hen dix ision follow s a single injurx the case is 
somewhat different Here we haxe to deal with 
hut one trauma not rei>eated trauma which m 
disturbs the structure of the tendon that it leads 
to ex entual rupture The trauma w htch most ire 
quentl) leads to spontaneous rupture is frac 


ture of the radius ■\shhurst remarks that m xiexx 
of the anatomx of ColJes fracture the disabililx 
should reallx occur more frequenllx than it does 
Ilomgmann in 4 cases of tendon rupture follow 
ing wrist injurx found 18 occurred after radius 
fracture at the w rist i after lunate fracture and 
5 after sprain x\ ith no demonstrable bonx injuries 
In such instances Iw o pnmarx factors are pre-ent 
Hauck suggests that the wrist injurx (fracture or 
sprain) leads to some displacement of the tendon 
due to bonx changes m its canil or hgamentous 
tears But as Honigmann and Odermatt as well 
asllauck haxenotnl displacement is not ahxaxs 
present nor fracture demonstrated and a pnmarx 
injurx to the tendon at the time that the trauma 
wasreceixed mu ilitassumed Dittrich suggests 
that the tendon is crushed oxer the angulation 
and that this sets up a chronic tendonitis Falls 
on the outstretched palm with hand and thumb 
extended and iiilh the muscles contracted lead 10 
increase in the angulation of the extensor polhcis 
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Fi;, 10 Tuberculous tenos>no\itis of dorsum of tiftht 
wnst T«o pictures at left show condition of wrist before 
operation (Scar from operations performed elsewhere ) 
hcture at ri^ht shows condition of the wnst after second 
operation shows extension disability of thumb 

longus tendon and crushing of this tendon against 
ihe dorsal carpal ligament Tearing and separa 
lion of tendon fibers occur, as w ell as tears through 
the tendon sheath and interference w ith the blood 

H 'v That some such Jactor must lie present is 
er substantiated b> the fact that often at 
operation no change in the bon> groove is found 
no radial or ndge fracture is present and no dis 
placement of the tendons demonstrated The 
sccondarj factor is more important probabK than 
the primarj one for despite the numerous wnst 
iniuries, few tendon ruptures occur This factor 
(Wicgeldt) IS the vascular suppU of the tendon 
no mesotenon being present over a considerable 
length of its course After the age of 25 the \as 
cular suppi) to the tendon is considerably dunm 
ished liiis factor is important when we consider 
that most cases occur after the age of twenty five 
Histologically the picture is that of an aseptic 
necrosis The tendon fibers are swollen the nuclei 
and fibers stain poorly , and considerable hvalini 
wUon is present No inflammatory changes are 

noted 

1 he rupture occurs at v ariable interv a!s follow 
•ng the original trauma In the cases collected bv 
il^cmigmann the limits were i-* da\s to 7 years 
though ■’to 7 months seems to be the average 
lime Asa rule the origmal trauma has been mod 
vrateiy severe so that immobilization has lasted 
or several weeks The injurv is about twice as 
>n males as m females and in 80 per cent 
^ the cases affects the right hand (Trommlersebne 
wavs affects the left evtensor pollicis longus) 

, rarely any functional disturbance be 

the lime of the original injury and the sepa 
ation of the tendon except that incuknt to the 
JRmal trauma le the individual has free and 
. thumb up until the lime of the rup 

^ Ihe rupturcalways occurs at the same place, 



that i> at the distal end of the dorsal carpal liga 
meni and the trauma leading to it is quite mint 
mal as a rule no excessive use of the thumb has 
preceded the condition the indiv idual going about 
his usual work A very few instances have fol 
lowedheavy lifting, these art exceptions Sewing 
picking apples putting the hand in the trousers 
pocket, using a scusors, and other household oc 
cupations appear in the reported histones There 
IS sudden usually painless, loss of function m the 
thumb In a few instances a cracking sound pre 
ceded the functional loss, m some moderately 
severe pam accompanied it and in one reported 
case a severe muscular cramp came on just before 
the loss of tendon function Some swelling ap 
pears afterward but this is often of very moderate 
degree The functional loss is typical, and exami 
nation of the hand should lead to recognition of 
the underlying cause for the deformity The 
medial border of the anatomical snuff box is gone 
due to the separation of the ends of the tendon 
The distal phalanx of the thumb is flexed and can 
be extended onlv if the thumb is adducted and 
the metacarpal flexed into the palm at w hich time 
the abductor btev is and flexor polhcis brevis act 
ing on the dorsal aponeurosis may cause some 
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tin c T^n'fjn <nn<f>liR(j(ion for nrfuirof po/lii-ia Jongui dr»tra}Td bs 

lutieftul<MiJ I r«rn<of itBclon of foot exposed Icaung parairnonou* ti>suM about 
il I^neuudmil inci«K)ni aro madf to Wthrr sulr of the tendon through the para 
tenonoui tt«iues U either end of thrseitiei tonseatgut ligatures are pat'ed around the 
tendon and tied in onUr to keep the tissues attached to the tendon B 'sutures passed 
throuah tend )n and paratrnonous tissues \fter the suture is made the catgut li-niture 
ond the tendon it surrounds ate esciMHl t and £ DiUiU of suture lines In F the 
suture of paraienonous ti sues is shown P Sutureatproximj) linecompleted 


fixed position of the hand The drummer praspS 
the stick (in the left hand) between the thumb and 
the second metacarpal while the x-ibratorj mo 
tion of the stick leads to continuous highiv fre 
quent movements of the tendon of Ihe thumb 
The same factors are present in the other occupa 
tions named \ccor(iing to Dittrich the Irauma 
to the tendon occurs over the distal end of the 
dorsal carpal ligament as suggested bv Duems or 
over the osseous ridge of the radius— btcudel zur 
\erth Excessive use of the tendon withilsangu- 
lation leads to i chronic tenosvnovifis with pain 
and swelling The chronic aseptic intlammalion 
continues « ith pcrastence of the trauma and leads 
to eventual division of the fibers 

When division follows a single mjun the case is 
somewhat different Here we have to deal with 
but one trauma not repeated trauma which so 
disturbs the structure of the tendon that it leads 
to ev entual rupture The trauma w htch most fre 
qucntli leads to spontaneous rupture is frac 


ture of the radius \shhurst remarks that m view 
of the analomv of Colles fracture the disabilitv 
should reallv occur more frequenlh than it does 
Honigmann m -4 cases of tendon rupture fo’low 
ifig wrist m;urv found tS occurred after radius 
fracture at the wrist i after lunate fracture and 
5 after sprain with no demonstnble bonv injuries 
In Mich instances tw o priman factors are jiresent 
Hauck suggests that tw wrist injurv (fracture or 
sprain) leads to some displacement of the tendon 
due to bonv changes in its canal or ligamentous 
tears But xs Honigmann trid Odemiatt as well 
as Hauck have noted dispheement is not alwavs 
present nor fracture demonstrated and a primar) 
mjur> to the tendon at the time that the Irauma 
wasreceueil must be assumed Dittrich uggests 
that the tendon is crushed over tht angulation 
and that this sets up a clironn. tendonitis Falls 
on the outstretched palm with hand and thumb 
extended and with the muscles contracted lead to 
increase in the angulation of the extensor pollicis 
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Til, 14 Tuberculous tenos>KOv«« of nghi »mt Deslruciion of flecor disitcrum 
sublitms tendons to ring and little fingers A and B <bow liinils 01 function of hand 
before ojwration C and D show the result l*o and one half year* later 


{lent vias thrown fromahorse while grasping light 
1> to the horn of the saddle The deep QeTor of 
the left little finger ruptured over the middle pha 
larv’i The temiinal phaUnx could not be flexed 
On operation the proximal end of the tendon was 
found curled up in the tendon sheath at the base 
of the finger In Lessmg s case the patient fell on 
the ouUUetched hand luptunng the flexor pro 
fundus tendon of the nng finger Though as a 
rule the rupture occurs on the finger the tear ma> 
occur anj-where along the course, m Thom’s case 
the rupiute was found m the wnst 
The following two cases are worthy of report 
M G (patient of Dr ■tllen B Katia%el) a young man of 
jS »as struck on the tip of the fully extended ngbt middle 
finger by a swiftly tra.\eling ba«ebiU The distal pbalaox 
los dislocated dorsally and was reduced to the patient at 
the lime with an audible snap \ splint was applied aftd 
lelt on for 6 days On its removal the patient was unable to 
lies the terminal phalanx and there was no improvement 
* ® therapy Su months later exairunatioo 

Ahowed fhig 13) complete function in the proximal 
mterphalangeal and metacarpophalanccal jomts but id 
auility to the distal mterphalangeal joint There was 
consiierable diminution of passive llexion ui the distal 
jpbalan ealjimt Theoperationshowed theprofundus 
'i*"! 1 loose from its insertion into the 

^lal phalanx There was marked pen articubr fibrosis 
ine sublimis tendin was bound down by adhesions to tbe 
piDvimai mterphalangeal joint The profundus tendon was 
released from adhesions and sutured with silk to tbe penos 
leum over the distal phalanx and the fijiger splinted in 
result (4> years later) is not entirely 
^I'lactoiy due to the fibrosis about the joint resulting 
(fom the associated dislocation 

« ^°tid patient presents a rather puzxbng story He 
MQ been operated upon twice before Dr Sumner L. 


Koch saw bim and the original pathological picture was 
lbusob«ured A healthy man of 40 Vtan 8 years previous 
(o entrance suffered an injury to the right thumb while 
btKkltng an overshoe Immediately after the injury he 
was unable to flex tht distal phalanx of the thumb He did 
nothing for this condition tor several years despite the 
disabibty Four years ago he consulted a surgeon who 
operated upon the thumb and found the flexor polhcis 
bogus tendon movable laterally over the base of theproxi 
mal pbaUnx. The tendon was split and sutured to the base 
of the proximal phabnx There was no improvement 
foUowing (his operation Three years later he was operated 
upon again and the surgeon told him that the tendon wras 
broken in the region of the proximal phalanx An end to 
end suture of the tendon was performed and resulted in a 
30 degrees power of flexion of the distal phalanx In 
July 1938 be consulted Dr Koch who found a dense scar 
over the ulnar and palnur surface of the thumb Flexion 
of the distal phalanx of the thumb was possible for ij-ao 
degrees but there was obvious adherence to this scar At 
operation the flexor polbcis Jongus tendon was found 
de^nerated at its distal end for some 2 $ inches and 
matkrdlj adherent to the proximal phabnx It was not 
possible at this time to determine the original patholopcal 
process The thick skin scar was excised and the degen 
crated tendon replaced by a tendon graft taken from the 
dorsum of the foot and secured to the distal phalanx by 
passing it through a dnll hole m the bone Slx months 
after operation the patient states that the thumb is 
reasonably strong and can be used in grasping but that 
the tendon seems to be too short and interferes with 
extension 

pfisUUE or CASE inSTORILS OF PATItVTS 
«mi RUPTURE OP TENDONS 
Ruftvte of CtiensoT Ttndons on DtslJ rhalanx 
of the Fintcri 

Case I J L. (t\ 1176J6 ) Female aged 50 years The 
mjuiy OLCurted during the removal of stockings The tips 
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Pis n left Rqpture of fte\ot di^itorum profundus tendon 
from Its insertion m the disUl pbihiu of the n^ht nnt finger 
Operali\e repair 6 months after the injury nas only partially 
successful due to the great amount of pen articular fiWsis follow 
ing associated dorsal dishxation 
Fit rj Typical diformity of the left nnj ftDe,er foJiowm^ 
rupture of the extensor tendon at its inv>tUon into the di tal 
phalanx The (inset is shown in complete flewn and extemon 


extension The last phase of extension of the 
proximal phalanx and of the first metacarpal is 
aUo lost abduction and adduction of (he thumb 
are xveakened The thumb cannot be brought to 
the radial side of the index £nger but is displaced 
somexxhat \olarward (Hauck) Rarely the t«o 
ends of the tendon raa> be felt over the meta 
carpal and under the dorsal carpal ligament 
Operatue repair is the only treatment xvorth 
considering Splintmg m hyperextension has 
nev er lead to spontaneous repair On opening the 
canal and sheath the tendon ends xvill be found 
frayed and brush like yellowish xvhite in color 
and often quite soft Except in \cry recent cases 
the great displacement cannot be oxercome by 
pulling on the ends or extension of the wnst 
This fact, together with the necrosis of the ends 
makes end to end suture difficult or impossible 
The tendon stumps are so changed here that they 
are not suitable for any plastic work The tendon 
may be lengthened by one of the yanous opera 
lions described for this procedure and m this 
fashion suture may be possible Suture of the 
distal end to a sbp spbt from the extensor carpi 
radiahs Jongus has long been practiced and has 
giyen some good results In some instances sue 
Cfss has been attained by suturmg the two stumps 
to an adjacent tendon After union of the stumps 
with the tendon has taken place the operauve 
field IS at'am exposed and the adherent stumps 
with theix umtmg section of normal tendon are 


separated longitudinally from the sound tendon 
Replacement of the tendon bj silk catgut or pre 
served tendon may also be tried Silk seems to be 
best for this servnee Autoplastic tendon grafts 
are however the most logical means of closing 
thegapbetxreen the tx\o divided ends Thismft 
may be taken from the dorsum of the foot or from 
the pahsans longus should be sutured into place 
after careful trimming of the ends of the injured 
tendons, and should be surrounded by its own 
paratenon (Fig 9) It i» probably not necessary to 
repair the dorsal ligament Other types of auto- 
plastic grafts fiscial arterial, venous orthe cutis 
strips as used by Rehn present no advantage oxer 
tendon and lacking paratenon are probably not 

good 

iiliateyer the technique used to secure union 
the thumb should be held out in complete ex 
tension bv means of plastic or aluminum splints 
for 2 or 3 weeks after which active and pas ive 
motion combined with physical therapy should 
be started The functional results appear to Le 
quite good 

RUPTCSE OF FLEXOR TENDONS 
Traumatic subcutaneous rupture of the normal 
flexor tendon is extremely rare we have seen but 
two cases and only a tew have been reported 
(Schlatter Stapelmohr) It appears to follow a 
sudden extension of a tightly flexed finger as m 
the case reported by Schlatter in which the pa 
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was carefully dissected away and the ends of the extensor 
polhcis breMs were sutured Eight j-ears later the patient 
had excellent use of the hand and no exidence of return of 
the process 

CtSE 3 Af S (W 10334S) Female aged *6 years 
Tuberculous tenosynovitis of the right wnst and palm 
The process began as a flexion deformity of the little 
fingersome 10 years previous to operation Later a swell 
mg appeared on the wnst and palm associated with 
much pain which radiated up the forearm Except for the 
flexion contracture of the ring and little fingers there was no 
motor disability The tuberculous process was found to 
have involved the ulnar bursa and to have spread into the 
nudpalmar space The flexor tendons of the nng and little 
Mgers were fragmented and shreadedand after removal of 
the tuberculous tissue it was necessary to suture them ho 
reply to numerous inquiries 

-r 4 \\ T C (\\ 112774) Male aged s® years 
luberculous tenosynovitis of the flexor tendons of the left 
wmt There was extensive involvement with marled 
infiltration and thickening The flexor digitorum sublunis 
to the Lttle finger had been completely divided by the 
pwess while several other tendons especially the flexor 
pollicis longus were badly fragmented All the tuberculous 
tissued was cwefully dissected away and the distal stump 
w the divided tendon sutured to the corresponding tendon 
01 the nng finger The patient made an uneventful 
recovery but died 2 months later from a cardiac attack 

»S«<1 is )Mn 

Massive tuberculous tenosynovitis of the nght wn»t 
ing 14) which began with swelling of the little toger arid 
^»t 10 years previously There was considerable pain and 
numbness and the patient could not completely flex the 
M»MS At operation the sheaths of both radial and ulnar 
t** markedly thickened and lofil 
granulation tissue The flexor 
Ois^nim subUi^ tendons to the Lttle and nng fingers 
were destroyed from a point mst proximal to the wnst 
tiLTi tuberculous 

e« ‘“blimis tendon of the nng fin 

thr ‘*^*®Dhe middle finger and thesubbmisof 

to Its profundus tendon Healing 
‘“d O" half years later the 

anatomicallunctionwaspcrfecKFig 14) 

cuu!^en«^ ”/9S7) Male aged 31 years Tuber 
tenosynovitis of the dorsum of the left wnst The 
ha(< ^ >cars previously following an injury and 

^en operated upon twice elsewhere without results 
1. of extension of the wnst and 

extensive involve 

some remarkably small 

“wwv anH 1 tubercubus tissue was all deeded 

-p";tXw’";Td.era‘”“' Healing ;rrpr,™o«r No 
of^hrflM«,V j' ‘30029) Tenosynovitis of the sheath 
Pteviouslv 

The wounH k P,®4'"^ cut the finger with a piece of glass 
cause nam ^ P^Pcrlv but a month later began to 
^cre^vSs developed which has Sted 

At oofBiinn .V * L ^ impairment m flexion of the finger 
to be*Tnfi!mt,il the flexor tendons was found 

Us.ue soft tuberculous granubtion 

tofiltraled fnr > 5 the flexor dii,itorum subtimis xras 

other tnbemulo.^ ^"" '“h ‘he 

by first “*5“' removed Healing took place 

mumrt ' physical therapy fuH fuiKlion 

“) Tubercubiil^'t '37^99 P ,08) (Figs loand 

ubereubus tenosynovitis of all tendons on tbe 


dorsum of the right wnst Two and one half yearsprevious 
to admittance to the hospital the patient sprained the 
xmst following which a walnut sized lump developed 
Three operations had been performed previously for 
removal of this mass but each time it had recurred Upon 
cxaminatMii there was found a tense irregular nodular 
sweUing lying over the extensor tendons on the wnst This 
was found to be tubeicubus at operation and was cleanly 
dissected The wound healed well and the man returned to 
work with free use of the hand Four months later a 
recurrence about the extensor pollieis longus and brevis 
and abductor pollicis bogus was excised and at this time 
the tendon of the extensor pollicis longus was found to be 
slightly invaded The tuberculous tissue was excised and 
the involved strip of extensor polhcis longus was excised 
Healing was prompt but recurrence took place 12 to 14 
months later At the third operation the extensor pollicis 
brevis was found to have been entirely destroyed and the 
extensor polbcts bogus so involved that a large section 
had to be removed This was replaced by a graft taken 
from the dorsum of the foot. The thumb was functioning 
perfectly 2 months after operation (Fig 1 1) 

Case 9 k\ Cr (\V 141304) Male aged 58 years 
Tubercubus tenosynovitis of both wnsts on flexor surface 
The process b^n with pain and swelling in the left hand 
3 >eafs ago and has sbwly increased since the onset He 
cannot fully extend the fingers but there is no bss of 
movwent At operation on tbe nght hand thedeepflexora 
to the index and middle fingers were found to be invaded 
and partially destroyed and the sublimis tendons to the 
same fingers were somewhat infiltrated There was some 
involvement of the radiocarpal joint After removal of 
the tuberculous tissue the disul stumps of the profundus 
tenons to the index and middle fingers were sutured to the 
sublimis tendons of the same fingers (The left hand was 
operated upon later but the tendons were not invaded ) 
Healingoccumd^er ^rimawandexeellentfunction resulted 
^ V ‘42434 J44308) hemale aged 28 
yean Tubercubus tenosynovitis of nght wnst The 
conditioii began a year previously with mtermittent pain 
and selling of the wnst Gradually the swelhng reached 
the palm and volar surface of the thumb smee w^uch time 
be swelling has not receded There was cSrSl 
Imitation of motion in the fingers and thumb but no 
movement was tet except flexion of the mlerphalangeal 
joints of the fifth finger At operation i^siderable 
involve me nt found to be present The radial bursa 
was invaded distally to the insertion of the flexor polli^ 
tonjws Ibe ulnar bursa well mto the palm but not iMo he 
blUe finger and the sheath of the flexors of the ind« 
finger wre found to be infiltrated Both flexor tendons to 
Ibe littb finger had been destroyed in the wnst and their 
tendons of the 

nng finger The condition recurred above the wnst r 
^nths later and a second operation was necessarv^ 

to Dr 4U.n 11 X.oavtl a„d Dr 
"koruh'o 


cases upon which this article is ba.ed ^ 
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of Uii. •vcli\il\ cxlcnciul fini.crs «cre cauRhl in the «cam 
at ihc top of the bo‘^ Iht pitient beanl a xnip anil 
cTpcnincrcl 1 lian> pun in the ni,hl mi UU finder On 
cxamirali m hi found 'he rout I n i longer exten | the 
d_i5til phihnx U operali >ii i wiiU folhviwk Ihr inpin 
n/(iftifxxl ai fiws x( 


In rciily tt 
compfitp fi 


lobencxeiltoanshtanRlefFis 7) ThejiintcouWnolbe 
aclixef) extended but pas«i\e extension to an an le of 
l» debtees »ax [Kxsibfe Roentgen raj examination 
ilemonxtrated an irregular shadow proximal t) the joint 
«hKb probably indicated a healed periosteal teat \t 
iperaUin the tendon was found to be (ta>td ostr thi 
jimt am] one slip displaced ulnarward The displaced sLp 
wxs lirotight to the miiHine where it was held by silk 
sutures This procedure brought the jomt into exten ion 
The linger was then splinted m exten ion We haie 
erceixed no answer to follow up letters 


Ruffurr 


r Dtsiocalutn e 


Irnii n ms four i to hx. 
the Ii\i1 Ilf the j nnt It' 

lintir splintcil m extensu 

htcr the piiiinl nportfd compl 
(Iki rl 

I VSI * I I) (W I374»a ) Mall The rvht muldk 
fini,ir was caught in a do mg garage iloorm such a manner 
(hat fioih interphaUngcal joints wtre sharph flixetl The 
tjpical diformitj resulted immedntelj (lij, a) The 
tiTi'>ir vras treated cWwhirc on a «plml m extension W on 
remoialof thi phnt ihi diformilj recurred at once Ojiera 
tne repair of Inc ruptured tendon was performed srxeral 
weiks after the injury and the man wxire a metal splint for 
a number of wcelj hmal result not bnosi-n 

( xsc j If It (U raoyro 1 Male aged 45 Whilerub- 
bing a spot off the leather upholstery m his ear the lip of 
the left indix finger caught on a button or some other 
projiction the patient heard a snap and noted that the 
linger tin iaxis ilixcd He hid been unable since then to 
extend the distal phalanx of the finger \ monlh and jo 
days Liter he presented himself for treatment The finger 
tip was fiized at about ito degrees at rest and could 1^ 
flexed to 90 degrees and exten ietl back again to 1 rodegrees 
ic (here n-as motion through an arc of jo degrees On 
operation (he extensor tendon was found to haxe tom 

loo< from Its attachment to the distal phabnx The vpciawu ims . .. 

tendon had healed and pull upon it extendid the distal piacingabout tnebes of lie'deffenerated tendon ^ix 
phaianc it was nowcier too tong to effect complete months alter operaiwo patient stales that the thumb is 
extension Repair was done b> nuking a step-cut incision reasonablystrongatdcanbeusedmgraiping but that the 
through the tendon sear and oicrlappmg the (wo stumps tendon seems to be too short and interferes with extension 


•r J/tIJtarf ffi/iii/jnsal Jvinl 

Vo examples 

Rup/ureof Extensor Tendons ol tie II rut 
(See cases of tuberculous tenosynovitis ) 

Rupture b] the Flexor Tendons 
Cxsr 6 M G (\\ ioo,6r ) (Reported in text.) Male 
of »S was struck on top of right middle finger with barf 
ball causingbackwarddislocationofdistalphalaax Came 
to operation 4 months later at which time the fiexor 
<tij.Uonim profundus was found to have ruptured from ib 
insertion It was sutured m place 
t*sE7 M C fW 1394^6) Male aged40 (Reported 
in lest) Injury to nebt thumb occurred ei^ht years 
previously while bucUifig an over»hoe Rupture of flexor 
poIlKis longus. Several operations performed previous to 
• he time patieot was seen by Dr Pumner L koeb. last 
OMnlion July 191$ at which time a graft was made re 


Hie finger was then put un in hyperextension of the distal 
phabns Ilialmg occurea Per primuoi Two months bier 
the terminal phabnx coull be extended to i;o degrees 
Motions were still slightly stiff but improvement was 
looked {ot 

Lase 4 n R n (\\ 141453) 'fate aged 4* One (tndons had taken place or wis impending 
month previously while taking an automobile tire from a 
high shelf he was struck on the tip of the Uft nng bnger 
bv the falling tire There was no great pam asviciaied 
with the accident but the finger tip was Hexed and rould 
not be extended It w-as brou>,ht back into position and a 
splmt applied but the diformity recurred as soon as the 
plmt was removed The typical deformity and degrees 
of movement of the finger are shown in li^orc 13 M 
operation the tendon was found to have healed but m a 
len{,thcned state so that shortening was necessaiy This 
was accomplished by dividing the tendon obluiuelv 
overlapping the ends and sutunng them xntb silk The 
finger was then placed in moderate hyperextension Ural 
mg per primum 

Rupture of Extensor Tendons 0 er the Ptotsmal 
IntcTphoUnical Jesnl 

Case S S \ O' i2i47» > 'f®'® Thrceyears 

nrev lous to entrance into hospital the paUent was struck on 
the end of tbeactivelv extended left nng bnger by a swift 
baseball This produced a sharp flexion of the huger at 
the proximal interphalangeal joint It was imme^lely 

cimShtened out and placed in a pbnt which was left on - ^ tv . w ■“ 

/o™days Onremovnlofthcsplmtthcdefomiiy^uned ferity tuberculous proc. 


Rupture 0/ Tendons Due to Tuhereulous InfUrttun 
la lea instaoces taken from a senes of cases of 
tuberculous tenosynovotis of the hand rupture of 


Case I S K {" 86oo») Female aged 60 years 
Tuberculous lenovymovitis of flexor tendon of the right 
band Gradual onset i > yean before operation with 
stiffness in the lingers later swelling on anterior surface of 
left w nst and forearm lor some time she had been unable 
to fex the interphalangeal joints of the index fin-er 
There was found extensive involvement of the radial and 
ulnar buiNc above the wnsl extending distally into the 
tendon sheaths of the thumb and little hnger The sheaths 
were distended with clear y ellow fluid and a homogenous 
mass of granulation tissue in places caseous The flexor 
tendons of the index im'rer had eparated at the level of 
•he transverse carpal hgamenl as if cut or broken the 
severed ends still joined by a strand of fibrous tissue 
After thorough removal of all tuberculous tissue the distal 
ends of the flexor tendons ot the index finger were sutured 
to the corresponding tendon of the middle hnger Ihe 
patient reported 8 v ears after the operation that function of 
the hand was excellent 

Case 2 R S (" 94649 1 Male aged 28 years Process 
began on the right wnst 10 months ago as slight swelling 
and pain which had gradually increased in sue and 
TV. T.S found to involve 


- T , vr,. so navnful that he vtould allow no one the sbeatha of the extensor polbcis longus and brevis 
butmovemeni w ^ The pam grad abductor polhcis longus extensor digitorum communi 

to straighten the hn v^e^^^ deformity pefS“'t«fl extensor carpi radialis longus and brevis and the extenior 

ually disappeared the injury iVe proxi digitiepunUproprius Theextensorpollicis brevis had been 

Upon exarnmlion 3 yea found nearly separated by the process The tuberculous tissue 
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Scrotum grasped fror 
•op'e Elliptical cut about the tuber 
wioua sinus subcutaneous tissu 
oemg divided by light concentric cuts 
tig j Testicle entirel) removei 
irom Krotum Scrotum covered b' 
gw Tunica vagitulis opened 
^atation of midportion of epididy 

Clobus major being sepa 
tairtfrom testicle by sharp direction 
tig 4 beparalion of globus mmoi 
tpididymis entirely sepa 
rated from testicle ^ 

* Testicle and epididymi 
Mbs, ripped in kauze CUmppushe, 

^lit'^PPasseddownthTOUgl 
Tf'"" R™'" 'as divide 

andcarboluei Fpilidymis removec 








rw 7 


Fig 6 
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Bakne C K Spontaneous ruplurc of rtirnwr noUiciS 
fon^tfS / Im M L«s Jgjrt Iwvit 66i 
Dimiot 1 iT>i)i.F Ijie Spictmptur der Sehne dcs 
Eucfi'or[>ollitisl)ncu’ <'inct)7ii-<-be\frfcUuns Ileiir 
* klin Chir iQi4 CTtxii 150-154 
nnif 1 \ llandtjtich <Icr ^tditacrLnnXhritcn 

acu«<cfr ^cftirufKLMT/ie; Krant/ififcn f 

I csold i''gi')'iQoo 

DtRitw K\pit VubXutine Kuplurrn ion I inf^rrslrrcL 
sehne I in kasuntiachcs Jifilrai, Zentnlbl I Chir 
igjO lilt iT7{-i 4 

DvKCi H "N J upfun* at the CTtensor ii>n;^us pollicts 
tendon Urit \f j igjj 1 j>i^ 

Gsrdnjr I Cl Kupturc of the extensor I>n?iis pnllicM 
tendon reported hy Dr Dxl.es lint M J igj» 1 4,6 
Cm 3 L 'Ictallschune lur IJihandJuni, rkr >3trecL 
^hnon\«r)cUuns ties /inpr/irn</i.fmf<s Zeiarmibf f 
Chir igj? hi, 

IlsiCk Gistxx IVtier die Rupture (ler i xlensor polftcis 
lontjus ''ehne nsch tjpi'Chem ka fiusbruch uiuJ ihrc op- 
etalisc Hchmlluni, Vreh f Uin. Chtr igrj tTxix 
St gi 

Idem Dll Kunlur dcr Dirsiiljponeuro««amer<ien Inter 

f halancrakclenk. aujiichein lleitjae*ur XnilomieurKl 
h)'Sio!ocie der l)orsalaponeuro*c \rih I Uin Chir 
iq»5 cxxiii iqj-JiJ 

Invji avNN liitNi Die traum.-ili'chc ^paelrvptur der 
hchne des lanjen DaumemtreeVers Med Klin igrt 
wu 

IICNT j R iaral)‘^isof the unimal phalaatof Iheihumb 
(ronsponUfitsjus rupture of the extensor pollv-isloncus 
the so-cflilcd drummers paLix J Am M \ss. sptj 
Ins 1138-1140 

Rasas'ei. Aursli TubenulDustenosynoiiiisofihehamJ 
A report of fourteen cases of tuberculous ieno$}'nosiCis 
Surg CiPcc &.Obtt igrj xwsii 035 <>47 


Lrii W teber die Sehnrnltixation drr Fingerstreiter 
2entralbl f Chtr loji *l\-ui 4Si-4?6 
Lents Iiitiip \ simple splint for baseball finder J Am 
M Ass Josj Ltciv rojo 

Alxcrxst « V. “J Rupture of the extensor lon'nis poUicis 
tenfm lint M J igjt i 476 
AIe^stii Spaetrupiur der ^hnr des Extensor pollias 
foosus Muenchen med Uchnschr igr, Lxni 8j6 
OnEttiiirT \A *«pnntaner Spaetsehnennis drs lait'ta 
IHumenstrtcLrrs fine l)pi5CiieKombination>\erIeUua 
mil KadiuxhrvchocierLunatum lu-xatioaoder Distonon 
des ffjn LflenLs SehneLZ med Ucha'fhr 197 Iw 
Itfosic l> Opcrativ gebeilte Ruptur der ^hne des M 
erten'or polJicij fjngu Hien med Wchnsilir 1919 
txix 707 

Idirn Ififier die trsuinatische Ruptur der ^ehne des 
fiRgen DaumeastfecILers und lire Tieopie tHen 
Llin AAchnsehr 1910 am 5,7'a>9 
^.iiurrc* C SubVutane x^nnenaerrei lungtn an den 
Iingcm DiuUche 7t«cbr f Chir 1007 S xci 417-374- 
Sri-DOE* C L andl tt% At E Rupturrof the tendonof 
the extensor kn-vs polfiee. tendon traii3pl4a.aU)n 
Itoston AI IS } 1003 cxlLt 6 s} 

‘‘OS'NTxC £ Zur Rehandluns der sublutanen Iin"fr 
streiksihnenruptur am Ent^lied Matrchea m d. 
Alchnscfar >o« Uw 133J-1334. 
fdim Zor I meenlrtfcleehoenwplur aa Z«d;uf6. 7 *n 
irsMf Chir ip»8 Is 410 

Srxptiuoitft S SOS Biitrasfuf XeBDtDiidir5ull.\).a«ft 
Sehnentvpturfn und Dechoagsoa SehaendrfrUrnduJth 
freie sehnen transplantation Acta chiniis Sssd 
sp4»-ja bv r?7-jcp 

Weicelkt AAunii* Xlber die ''poataBropturea o t 
Iiocervhnra Brilr t Uin Chir 1514 wv jio-339 
AAcrtiienso s»»^ Peitni" *ur Tto'xunlscaehmaaB 
lieutsibe med arntl Zuebr sSSp Txsnt 


OPERATION FOR TUBERCULOSIS OF THE EPIDIDIAIIS 


ARTlllK B CLCIL B V MD FACS Lo AscEles 

F/otn tkeFe^ lafe^llbef cod s m ntcoxod tin Cood ifosp taJ Cj i) r 


E riDID\MECTO\a for tuberculosis 0 / 
the eptdttljnsis has not been an entircls 
sati«factor> procedure It has been /ound 
particularls unsatisfactorj when done m the 
presence of smuai-s The operation as usualh 
performed has in a great mans instance* been 
folloxsed l-\ b caking dossci of the wound bs 
sinus formation and not uncommonls b\ loss of 
the te«ttcle These un3ati*-{attor\ results haxeW 
to illogical conclusions as to the proper method 
of dealing 9 tth this d^ase Basing one <i judg 
ment upon the poor outcome from iurgicji treat 
menl it has been resommended that luberculosis 
of the epidKi) mis be let entiitlj alone It has been 
retommencied that treatment be lumlerl to the 

ODeninirolabsceesesnhenlhe} occur rrte^me 

Tthe iact that this leases a persistent dtamnig 


sinus In ettreme cases as a result of th s indeci 
si\e method of treatment it has not uncommonW 
been nccessan to do a complete castration Now, 
It IS evident that a man i- betlT off niihout 
tuberculosis of the epiriidimis than he is with it 
but he mav be better oS with it than to haxe his 
condition made wor*^ b\ surgerx 

The techiuque w hich I w ish to describe ha> for 
its object the clean remoial of the epididxmis 
and sinuses and the securing of j>nmar\ heihrg 
The stages of this technique are as follow s Am 
tuberculous sinuses are painted with pure laibohc 
aci 1 after the scrotum has been cleaned up Next 
the scrotum is seized as shown in Figure i and 
gentle pressure is made aboxe the testicle An 
Optical incision is then made ihrough the skin 
around the sinus Now while the pressure above 
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T he reflux of pancreatic and duodenal se- 
cretions through a drainage tube in the com- 
mon bile duct IS a somenhal rare and dis- 
tressing postoperati\e complication of operation 
on the biliarj tract Scant mention of such oc 
currence is found m the literature and difficulty 
IS encountered m finding the cases because the> 
ha\e not been reported under titles that might 
give clues to their idenlitj That such cases do 
occur however, seemsbcjondquestion Codtnan 
(1908) reported a case in which following opera 
tion for atone m the common bile duel, with 
perforation and abscess, there was profuse dram 
age of sour smelling bile stained fluid both through 
and around the rubber tube in the duct The sLin 
and tissues in contact with the draining fluid were 
digested and the patient s general condition de- 
clined rapidlj Codman recognized the complica 
tion and reoperated closing the hole m the com 
mon bile duct The patient recovered Davis 
described two cases in which there was undoubt- 
edlj drainage of pancreatic and duodenal se- 
cretions from a tube m the common bile duct 
Judd observed several such cases before the T 
tube came into use but none since During the 
last 2 j ears we have observed this phenomenon in 
4 cases Thev are reported herewith 


CwE 1 The pitient 3 Siouv Indian ajed 4S years 
fame to the clinic October 17 igi, compbmin„ of re 
Cflinn? atiacVs ol epigastric colic with jaundice TueUe 
monthv and 9 months previous to admission he had had 
'<'cre ni,ht upper abdominal colic like pains and had 
vomited morphine was required for rebel Each attack 
was loilowcd by jaundice for a few days Dunne Ihe lew 
wwitSs pnor toevanunation he had much upper epigastric 
Oi^mfurt and soreness with considerable gaseous indi 
^lion but no colic He had known he had diabetes 
tncbitus and he had been on dietary treatment 
,..k ' bilirubin was 5 j imllikranis for each 100 

ut)». eentimclers and the A an den llergh reaction was 
^^liere was considerable tenderness under the r4,ht 
111 margin The blood sugar was normal and the unne 
ws tree from sugar U1 other laboratory tests were nega 

'vov'inber i the right upper quadrant cd 
e aUlomea was a mass of cedematous indistinguishable 
There was a large stone about r a centimeUra 
which could be felt m the common bile duct 
ifmoved by openm„ the common bile duct di 
y over the stone The stone was crumbly oUhetvpe 


usually found in the common bile duct and was necessarily 
removed in frajnnents After removal of the stone the 
duct was thoroughly washed out with a solution of sodium 
chloride Tlhe diameter ol the duct was about 2 centi 
meters and the finger could be easily passed up to the he 

C tic duct arid down to the sphincter of Oddi which could 
felt to be dibted abnormally A No 20 catheter was 
sutured into the duct with its end up m the hepatic duct 
Further eiploring was not done on account of the intlam 
matory condition of the area The gall bbdder was not 
seen it was probably buried m the mass of cedematous 
tissii* Three Pewose drams were left u\ the wound 
Dtauage through the tubes was profuse On the third 
day the drainage reached i 670 cubic centimeters and on 
the fourth day 3 8fio cubic centimeters The fluid was thin 
and bad a rancid odor and the wound became red and in 
flamed The patient appeared very ill There was some 
teakas* around the tube and the margins of the wouivd 
began to slough The profuse drainage continued to be 
between i 000 and 2 300 cubic centiineters daily until the 
tenth day when the tube was removed After this there 
was drainage from the sinus for 48 hours then it gradually 
stopper) and the stools w ere of normal color Testa were not 
made for Ihe presence of enzymes Fluids were giv en feeely 
by mouth and subcutaneously and glucose lopereent and 
sodium chhnde 1 per cent was given intravenouslv A 
constant suction apparatus was u<ed in the sloughing 
wound to keep it drv Alter the drainage stopped the 
n-itients general condition improved rapidly The wound 
Kealed slowly but was completely healed on the twenty 
ninth day after operation The patient left the hospital 
on the thirtieth day free from jaundice and in good 
condition 

CASE 2 A woman aged 62 years came to the clinic 
November w 1928 complaining of recurring chills and 
fever pam in the upper part of the abdomen and jaundice 
Cholccyslectomv had been performed elsewhere 10 months 
previously It was reported that the gall bladder was full 
of mud bile but it did not contain stones Recovery 
front theopcralion had been uneventful In August 192? 
pain had appeared in the upper pari of the abdomen with 
chillsand lever up to 102 degrees F Recovery without 
jaundice took place in i weeL October 25 there was 3 
recurrence of the chills and fever with marked weakness 
and jaundice These symptoms persisted until admission 
to the clinic November 20 

The patient was emaciated and deeply jaundiced The 
seium bilirubin was 18 milligrams for each 100 cubic 
centimeters and the \ an den Hcrgh reaction was direct 
The coagulation time was 17 minutes The himoglobin 
was 60 per cent erythroevtes numbered 3 170000 and 
leucocytes 6000 She was kept under observation in the 
hospital for several days The serum bilirubm and co 
agulation lime remained high and repeated duodenal 
drainage was iiegaiive for bile Five cubic centimeters of 
10 per cent calcium chlonde was given intravenouslv for 
3 da>s ai^ 500 cubic centimeters of citrated blood was 
gi\ rn on the day of operation. 


■Subn lied for pnblicalii n A cost at i«20 
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Fig 8 \ as pushed up through incDMn in croin Clamp 
and saa «rappM in game and strapped to alKlomen Va$ 
sutured to stab nound 


the tesliclc is still maintaineri with tbe hand 
\erj light elliptical cuts are made concentriialls 
dividing bands of tissue directl) donn to tbe 
tunica vaginalis These concenltn. cuts are lept 
close around the elliptical skin incision It ndt 
be seen that if the cuts are kept clo«e to the cen- 
tral portion of skin a thick scrotal nalt nitl be 
maintained aI^o the opening of anv ab$ces<ie> 
maj be 'vvoided as these can be s^n and the 
tissues can then be cut Iighth further out As 
the cuts are made the testicle and epididymis 
begin to evtiude from the scrotum at the same 
time one can easih see and ligate everv bleeding 
point This IS important to insure a dr\ scrotal 
bed to which to return the tesiicle 

In this manner the te'licle is evtruded through 
the wound rather than dehcered as is done when 


a 50 called high incision is made and trauma is 
avoided The scrotum which has not been in 
any way contaminated is immediateh wrapped 
with packs covered with a towel and kept 
ahsoluleJv surgically clean Packs under the 
testicle complete the preparations for cpididv 
mectomv are complete The tunica vaginaiib is 
opened and the epididymis is separated from the 
tesucle (Figs 3 and 4) The cpididvim, and 
tide are bothwrapped m warm salt packs and set 
aside (Fig 5) A damp is pushed up along the v as 



fl — ~ 

Fig 0 Closure of strolom by through and through 
dermal suture irithouC drsiiuse 


until It corresponds with the etternal ring (Fig 
6) A small nn.k i> made ov er the tip of this clamp 
and another clamp js pushed down along the same 
path (Fig 7) This clamp is used for clamping off 
the vas (Fig 7) The vas is tut between two 
clamps thoroughli carbolized Theclaropandvas 
are then draw n upw 3rd to bring the v as out in the 
groin but at no time is the cJsrop removed from 
thevas norislhevasligated as all such attempts 
are Ijkeh to in/ett the wound 
A single stitch is passed through the cicL (Fig 
S) 'niisstilch passes through the outmost cover 
ing of the vas The clamp with the vas still 
fastened in it is wrapped m gauae and «*rapped 
to the abdomen (Fig S) The scrotum is piuled 
down over the testicle and cloved bv interrupted 
dermal <utures The wound is covered with col 
lodion The scrotum is supported with a binder 
In about 7 or 8 days the vas comes awav at 
the level oJ the skin much as the umbilical cord 
shrivels and dies In some instances tbe vas has 
seemed to keep up its blood suppK and m the-e 
ca'^s a ligature of catgut has been lightly tied 
amund the vas at the skin level cherebv causing 


It to slough awav 


VDV VSTVOES 


The advantages of this operation over the so- 
called high incision procedure are 

1 At no time is the scrotal bed soiled 

2 Evirusion of the testicle through the scro 
fuin with tbe sinus formation attached avoids 
multiple incisions 

3 Tiauma is avoided 

4 Tbe entire thickness of the ‘•crotum « 
preserved 

5 Bleeding points can be seen and taken up as 
concentric cuts are made 

O The vas is not alloned to soil the wound 

- The wound heals pn pnmam in a large 
majoniv of instances 
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T he reflux of pancreatic and duodenal se- 
cretions through a drainage tube m the com 
mon bile duct is a somewhat rare and dis 
tressing postoperatue complication of operation 
on the biliary tract Scant mention of such oc 
currence is found in the literature and difricult> 

IS encountered m finding the cases because the> 
ha\e not been reported under titles that might 
give clues to their identil> That such cases do 
occur however seems bevond question Codman 
(1908) reported a case in which, following opera 
tion for stone in the common bile duct with 
perforation and abscess, there was profuse dram 
age of sour smellmg bile stained fluid both through 
and around the rubber tube in the duct The skin 
and tissues in contact vv ith the draining fluid w ere 
digested, and the patient s general condition de 
dined rapidlj Codman recognized the comphca 
tion and reoperated closing the hole in the com 
mon bile duct The patient teco'-ered Davte 
described two cases m which there was undoubt- 
edly drainage of pancreatic and duodenal se- 
cretions from a tube m the common bile duct 
Judd observed several such ca«c8 before the T- 
tube came into use but none since During the 
last 2 V ears we have observed this phenomenon in 
4 cases The) are reported herew ith 

CvSL I The pvtiint a biour Indian RRcd 48 >eaTs 
came to the clinic October 17 1917 cornplaimnft of re 
curnng attacks of epi,rastric cobc with jaundice Twelve 
months and q months pieviows to adowssua he had had 
severe n^ht upper abdimmal colic like pains ami bad 
vomited morphine was required for relief Each attack 
*15 tolliwed b> jaundice for a few daj-s During ibe few 
months prior to examination he bid much upper epigastric 
msconvtott and soreness with considerable gaseous mdi 
Wstnn but no colic He had known he had diabetes 
melUius and he had been on dietary treatiwent 

ihe serum bilirubm was 5 9 milligrams for each 100 
tuoic centimeters and the tan den Dergh reaction was 
Thwe was consiierable tenderness under the nj,ht 
ostal nvari,m The bbod sugir was normal and the urine 
free Irom suqar All other laboratory tests were nega 

''0'*mber I the right upper quadrant of 
vir.*. cedematous indistinguishable 

siruelures There was a Urge stone about i s centimeters, 
lamcter which could be felt m the common biU. duet 
' was removed b> opening the comtnon bile duct di 
' over the stone The stone was crumblv of ihe type 


usually found m the common bile duct and was necessarily 
removed in fragments After removal of the stone the 
duct was thoroughly washed out with a solution of sodium 
chkinde "nie diameter of the duct was about 2 centi 
meters and the finger could be easily passed up to the he 

E atu. duct and down to the sphincter of Oddi which could 
e felt to be dilated abnormall) A Vo 20 catheter was 
sutured into the duct with its end up in the hepatic duct 
burther etpfonng was not done on account of the inllam 
matorv condition of the area The gall bladder was not 
seen it was probably buried in Vbe mass of esdematous 
tissue Three Penrose drains were left in the wound 
Dtamage through the tubes was profuse On the third 
day the drainage reached 1 679 cubic centimeters and on 
the fourth da> $ $69 cubic centimeters The fluid was thin 
and had a rancid odor and the wound became red and in 
flamed The patient appeared very ill There was some 
leakage around the lube and the margins of the wound 
began to slough The profuse drainage continued to be 
lietweea 1 ooo and 2 ;e« cubic centimecers daily until the 
tenth day when the tube was removed After this there 
was drainage from the sinus for 4S hours then it gradually 
stopped and the stools were of normal color Tests were not 
made for ihe presence of enzymes fluids were givenfecely 
b> mouth and subcutarieomly and glucose topcTcent and 
sodium chloride 1 per cent was given intravenously A 
constant suction apparatus was used m the sloughing 
wound to keep it dry Alter the drainage stopped the 
oaiieni s general condition improved rapidly The wound 
healed slowH but was completely healed on the twenty 
ninth day after operation The patient left the hospital 
on the thirtieth day free from jaundice and in good 
condition 

Case 2 V woman aged 6i years came to the cUtiic 
November to igtS complaining of recurrinj, chills and 
fever pain in the upper part of the abdomen and jaundice 
Cholecystectomy had been performed elsewhere 10 months 
previously It was reported that Ihe gall bladder was full 
of mud bde but it did not contain stones Recovery 
from theoperation had been uneventful In August 1928 
pirn had appeared in the upper part of the abdomen wilh 
chilt. and fever up to lot degrees F Recovery without 
jaundice took, place in 1 vreek October 25 there was a 
recurrence of tbe chills and lever with marked weakness 
and jaundice These symptoms persisted until admission 
to the clinic Nov ember to 

The patient was emaciated and deeply jaundiced The 
serum bihrubm was 18 milligrams for each 100 cubic 
centimeters and the \ an den Hcrgh reaction was direct 
The coagulatim time was 17 minutes The hxmoglobin 
was 60 per cent etylhrocy-tes numbered 3 1,0000 and 
leucocytes 6000 She was kept under observation in the 
hospital for several days The serum biUrubin, and co- 
agulation time remamel high and repeated duodenal 
drainage was negative fir bile. I ive cubic centimeters of 
10 per cent calcium chbride was given intravenously for 
3 days and 500 cubic centimeters of citrated bl»d was 
givenontheday of operation 
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SVRGER\, GWrCOIOGl AND OBSTETRICS 


1 ? , 1 ^ , ""T'"" *•“'*«»» >"*1 Laboratoo eummat.on of this dn.oin 

found to lic (iilatcl to a dnmctcr of aj>pro«mttelj j HukI •Wr,} the prrvnco of conjidfrabfe starch plitcin- 
centimeters It ^^as opened wjth the dramace of about enzsme Melhjiene blue pnen by mouth appearedin the 
ijo cubic centimeters of preemsh 111 e ^nops were iniro- dratnape mateml within a few minutes B^eim that 
auccil into the 1 iwcr part of the duct awl appeared to «e were dialinp with a reflux of pancreatic and duodenal 
enter the duodinum ihrouph the ampulh It was not scctelions we liepan cJampinp the lube in an attempt to 
possible to trace the <luct Upward to the livet In slew of force the bile down into the duodenum and e tabkh the 
Uie extreme jaundice mil the patient s poor peneral con normal direction of fljw Fluids were pnen freely by 
dition It seemed adiiMbli to attempt only drainape of mouth and intrasenously in the form of pfapiolo^cal 
thcducl btneture m the uppcrporiion of ibeduct seemed sodium chlonde solution and the chrmi5tj> of tie blood 
the rnost likely cau c for the obsinietim but the accumu states! within normal limits Bile appearrt in the stools, 
lationolahrpeamountofbilcmlhclowcrpartoftheduct TheT tube was remoted on the thirteenth day There was 
made it seem probable that the upper part of the sluct was profuse drainape from the fistuU for *4 hours »nl then the 
patent \ Mayo-Kohson hepaticus drain was inserted in tistula closed rapidU it was completely closed on the 
the common bili duct poinlmp ilovcnward loward the setenteenth day Dry radiant heat was appbed to the 
duodenum md the openinp of the duct was stitched wound and a soothmp application was appbed to 'k* 'r- 

around it There is a possibility that a stone was pushed ‘ ’ ...... » 

into the duoilenum The alxlsmcn was closed and iwu 
Tenrose drams were left in the wound 
During the first few days there was an increasint; amount 
of drainape ot thin flocculcnt bile colored sour smellmp 

liquid reaehinp i 4<o cubic centimeters on the sixth day -i r*. ^ 

Meih\lene blue Risen by mouth came throuph ihe tube before he had had a sexere attach of colic followed by 
copiously \nalysis of the fluid showed Ihe presence of jaundice The colie recurred at infrequent intenab untd 
consiilerabk starch sphttinp enayme There wras no Jeal operation was performed elsewhere m Apnl 19JS Chole- 
ape around the tube and the wound and skin were not cystostomy was done and stones were remoxed from the 
irritated f luids were Risen liberally by mouth and intra pall bbdder The wxiund drained for x^j weeks and then 
xenously m the form of physiolopieal ssxlium chlonde closed He was then well until 6 weeks before admission 
solution and thx chemistry of the blood was kept within when he had a severe tx'pical attack of pall tone colic 
normal limits Ky the tenth day the dramape bepan to and one week bier he noticed dark unne and clay colored 
dimmish ami (here was bik in (he stoofs T^e Maxx>> sloob Dunne the j weeks pnor to adnu&.ioD he had had 
Robson tube was removed on the eighteenth dax the color 3 attacks of upper abdominal pain wnth chills and fever 
of the stools was normal 1 he patient Kft Ihe ho pi(al on the bst one with jaundice >0 davs belore adMssao. 
the twenty ninth dav m pood peneral condition and with Otherwise he bad a rather typical history of peptic ulcer 
the wound heaW in a recent fetter she reported (hat dadnpbaclSor lo years wichpjincocmnpon e tejhoun 
she has remained in pood health after meals and relievedbv taking food or alkalme powder 

Case j \ woman aped hr years came to the clinic The patient was somewhat ernaciated and ij pounp 
^onl 2C ioro comoUmmp of reeurnnp att^ks of coIk under nis usual weipbt lie xras famtlx jauadiCM the 

.X — .. -« — s. — serum bibnibm was 43 miHiinoms for each »» cubic 

centimeters and the \an den Bergh reaction was direct 
Tenderness was elicited m the ruht upper part of the s^ 
domen The blood urea was 34 milliprams for each 100 
cubic centimrirrs Roentgenom: ' ‘ 


tated skin By the sexenteentb day all sipns of irntation 
ha<l disappeared and the patient left the hospital on the 
eiphtecnih day in good peneral condition 
C«SE4. V man apedsS years came to the clinic Max 
30 (ojo compbininp of recumnp attacks cl 'C'ere pam 
1 the upper part of the abdomen Twenty two years 


lion Cholecy'stectomy had been done el'cwhere in De 
cember 192. and stones were found in the pall bbdder 
The colic continued after operation exen more severe than 
before jaundice had nor been prevnt 
Examination disclosed mild peneral arteno<clerosis 
the systolic blood pressure was lio and the diastolic was 
88 'lenderness was elicited in (he right upper quadrant 
of the abdomen in the region of the old opeialixe scar 
Examinations of the unne and blood mcludiop the kVas 
sermann reaction on the blood were negative The cnim 
bilirubin was i a milligrams (or each 100 cubic centimeters 


- of the stomach sad 

duodenum showed duodenal ulcer All other bboratory 
examinations were tiepaiive 

At operation June 0 the pall bbdder was found to be 
somewtot distended but did not contain stones The com 
mon bile duct was opened and xras explored with a scoop 
but stones were not found The «coop pa sed readily 
throivh the ampulh into the duodenum There w" ' 


and the \ an den Hergh reaction was indirect The blood large subacute duodenal ulcer on the anterior surface of 

urea was 28 milb^rams lor each 100 xubic tentnneltrs the daodenuen The patient s general condition xras not 

Roentgenoprams of the chest stomach kidnevs ureters good so a rubber catheter was inched into the jejunum 

and the unnary bladder were negative GastrK analx-xix after the method of Wilzel instead of pastro.enterostomv 

shonedatoulacidity ofboandfreehydiochloricaodofao This was brought oul through a slab wound m the Iclt 

At operation \pnl 30 1939 a pouch about 1 centi rectus abdomini mu«cfe A A/ayxi-Robson bepelK^ 

meter in diameter was found in the stamp of the cx-stic dram was left in the common bile duct and a dressed tube 

duct The pouch was tilUd xsath small stones about 1 was left in the gallbladder 

millimeter in diameter Thecommonbilcductxrassbghlly During the hist x days after operation there was pro- 
enlarged It was opened and eepbrerf with the ftnpe/ bp fuse dramape of a rancid soursmeuinp thin nocculenc 
down to the ampulb and stones were not encountered bilecobred fluid i i/S i 530 and r 423 cubic cfotimet^ 

The couched stump of the cystic duct was dissected free revpectiveU 'Methvlene blue given bv mouth 

,t,A wix removed A medium sued T tube xras sutured copiously in the drainage material L-xamination of tne 

anu was I ir».,TT.in»Xwvw of Hie marenal showed the Dre«ence of a larce amount of starch 

67 


m the common bile duct Examinatwin oT the materxat showed t^ presence of a large amoun 
hmdlnum right kidney and pelvis was negaUxe _ _ 


centimeters in 34 hours and _ 

^ub^and 'ihTsU^ and of the wound became «d end of the Maji^Robim dram 


idx « of tiie wound were reddened and irritated from 

lund the cxmtact xnth the drainage material On (he fourth day (he 
• - • ' ’ nected directly 
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*ilh the jejunostomy tube so that the fluid draining (rom 
the common bJe duct was poured directly bacl. into the 
jejunum The patient was ci'en fluids in abundance in 
cludins ph>-sioiogical sodium chlonde solution inlra 
venously 2 eoo cubic eenlimeten daily He seemed to 
improie but on the seienth day bromhopneumonia de 
veloped and he died on the elesenth da> 

At necropsy the Mayo Robson tube was found m pbee 
in the common bile duct There was slight necrosis of 
tissue around the tube as it coursed over the duodenum 
The common bile duct was 12 millimeters m diameter and 
there was a stone 6 by 8 millimeters impacted in the am 
pulla 1 he pancreatic duct entered the common bile duel 
I centimeter above the sphincter of Oddi and therefore 
prosimal to the impacted stone Other stones were not 
found m the ducts or gall bladder A large subacute ulcer 
on the anteriir surface of the duodenum and two smaller 
ulcers on the postenor wall were found The hings showed 
eitensive bilateral bronchopneumonia 


SUMilARy AVD rojUIEVTS 
Certain features tv ere common to all of the 
cases There was a copious amount of drainage 
matenal, in each case amounting to more than 
t.Soocuhicccntimetersin •’4hours Tbedraming 
fluid was thin fioccuknt and had a sour, rancid 
odor Melhjlene blue given b\ mouth appeared 
promptly m the drainage material Pancreatic 
enzjmes were found m the drainage matenal m 
two of the cases (Cases 2 and 4) In one case 
(Case 3), m which there was leakage around the 
tube, there was considerable irnialion and actual 
digestion of the skin and tissues around the 
wound such as is tvpical m pancreatic and duo 
denal fistula All of the patients appeared to be 
more seriousl) ill than is usual in disorders of the 
common bile duct In Case 2 the reflux stopped 
after 4 or 5 days and the patient recovered un 
eventfuU^ In Case v it, was possible to force the 
bile down through the duct b> clamping the T 
tube gradually the reflux was overcome and re 
covery ensued In Case 4, when it was found 
that reflux was present the Mayo-Robson tube 
was connected to the jejunostomv tube by means 
01 a glass tube connector Thus the bile and duo- 
denal secretions that w ere draining from the tube 
1 ? 1 * common bilt duct were poured directly 
^ck into the yejunum This seemed to be an 
Ideal arrangement under the circumstances The 
f^an to improve but pneumonia set in 
and he died on the eleventh day from bilateral 
ronchopneumonia In Ca^ 1 the profuse drain 
age stopped soon after the drainage tube was re 
Jwoved andrecoverv followed 

The reason why there should be a reflux is not 
ear Higgms and Mann working on healths 
^mea pigs saw portions of test meals injected 
to the duodenum pass directly into the common 
e duct McArthur reported that reflux of 
num from the duodenum coated a stone in the 


common bile duct Certainly m most cases of 
olKtruction of the common bile duct such phe 
nomena do not occur Codman suggested that 
pressure of the root of the mesentery on the trans- 
verse portion ol the duodenum causing back 
pressure was an etiological factor in his case 
Abdominal distention with partial or complete 
ileus might be a contributing factor, especially 
when it occurs m cases m which the atonic duct 
and sphincter of Oddi are dilated In all of the 
cases dilatation of the common bile duct was 
marked, and a sphincter was present through 
which a large sized scoop could be readily passed 
into the duodenum This undoubtedly is a factor 
which tends to facilitate reflux but the presence 
of an additional factor seems necessary because 
of the many cases of dilated ducts in which such 
a phenomenon does not take place It is possible 
that m cases m which the pancreatic duct empties 
into the common bile duct w ell up in the ampulla 
that a spasm below the opening or a stone im 
paclcd in the tip of the ampulla causes reflux of 
pancreatic secretion up the common bile duct and 
out of the drainage tube Such a stone was found 
in Case 4 of the series 

The abnormal physiological changes m these 
cases are essentially the same as those m external 
duodenal fistula Walters and Bollman em 
phasired the significance of the loss of fluids and 
chlorides m such cases and found Xh&t complete 
loss of pancreatic fluid is incompatible with life 
for more than a short period 

The early diagnosis of the complication is im- 
portant Drainage of more than 1,000 cubic cenU- 
meters of bile in 24 hours if it persists should 
arouse suspicion If pancreatic and duodenal se 
cretions are present the drainage material is thin 
often flocculent, and has a sour rancid odor If 
It comes m contact v ith the skin or tissues in the 
wound, there is hvperamia and later actual di 
gcslion of tissue Mcthylenebluegivenby mouth 
should appear m considerable amounts in the 
drainage material a few minutes after its inges 
lion Finally laboratory examination of the 
fluid w il! rev eal the presence of digestive enzy mes 

The treatment of such cases should be directed 
toward the prevention of the loss of these secre 
tions and to combat the effect of the loss It is 
essentuiUy the same as for external duodenal 
fistula Lffort should be made to re establish flow 
m the normal direction Fluids should be given 
in abundance orally subcutaneously and intra- 
xenouslv to keep the chemistry of the blood within 
normal limits and to testoie fluid and chemical 

loss If underconservativeandsupportive treat 

ment the condition does not promptly correct 
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ilsclf, jcjunostom\ ma\ be done The dnunin;; 
fluid can then be injected into the jejunum with a 
s\ringe nr b\ directU connecting the drainage 
tube of the common Inlc duct \s uh the jejuno!itom\ 
tube as w ns done m Case 4 I inborn sacccssfull) 
treated duodenal fistula b\ passing a tube In 
mouth into the protimal portion of the jejunum 
and feeding through the tul« 
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CARCINOMA or THE THORACIC PORTION OF THE aSOPH-VGUS 

CARl lOCPRS MD FACS New \yiij. 


I N spUc of the stimulus gnen resophagea! 
8 urger\ b> thcsuccessfulrcmo\ato{ carcinoma 
of the thoracic portion of the (Tsoplagus in a 
few ca«es and in spite of the numerous and ingen 
lous methods propovjd progress m this diflicuU 
field of surgery continues to lie slow 
Sateen > ears ha\ c pa«se<t since Torek reported 
his first successful case of resection of the thoracic 
portion of the «&ophagus for carcinoma Hopes 
were raised at that time that one successful ca<c 
would rapidK he followed bt others Lnforlu 
natel> this has not proaed true In ambzing the 
reasons for this it is at once apparent that no 
progress can be made until patients in better 
general condition and with the local lesion less 
advanced than is usualh the ca«e are referred to 
the surgeons 

The disca«e is insidious in its onset and the 
flexible cesophagus is able to accommodate itself to 
the expansion of a new growth until actual 
obstruction occurs \t the time medical aid is 
sought It IS often be^ ond the operable stage The 
patients themseUes are usualli m poor general 
condition, the> frequentK haNc emphvscma mv 
ocarditis, arteriosclerosis or nephritis and are 
poor operauxe risks e\en if the local lesion is 
amenable to uealment 

In the report of m> first successful case of 
ODSootoEUS Je'.ection m i? S I mentioned the 
Sulues connected n.th treophagenl nnrem 
and railed attention to the ear, 005 rntliod. 

i„Te 1 to 01 etcome them It was pointed out 
empl0>ed t favorable case the opera 

H?,! " a lormtdable one It is no vvondee that 


surgeons hesitate to operate and that medical 
men ate averse to referring their patients for a 
radical operation 

All important surgical procedures have taken 
time to develop and not until a so called standard 
method has been emploved in a large series of 
cases has it been possible to reduce materials the 
mortahtv It is so with ccsophageal surgert It 
appears necessarv to establish the operation of 
resection of the cesophagus on a hrm basis m 
order to gain the confidence of the medical pro 
fession as well as the public For this reason e\ erv 
case should be reported hence I present mj 
second successful resection in detail 

Airs A I aged >ears came under my care Januarv 

23 14 g nith an established diagnosis of obstruclioo of 
the uNophagus for the relief of which a gastrostomy bad 
been done at another ho pital in November ig S 

She stated that the hrst sjonploms were noted about 7 
months before nhen m June ig S she expeneoced difi 
cutty in swallowing Food seemed to stick opposite the 
lower end of the sternum After takmg some water it would 
be washed down About the same time she began to have 
a little sticLingpam under the sternum at mlenals It was 
never severe and sometimes disappeared entirely ''be 
paid no attention to the symptoms and did not inform her 
family of her condition until , months after the onset A 
varetul medical examination made at that time was followed 
bs an \ ny e\imioaU>n which dtxloied ao (esophageal 
obstruction < 1 1 11 

Of late the patient had complained a great deal of bum 
mgpainunderthe sternum occasional pain in the back and 
lo sof weight and strength There was nothing in the past 
history which had any beanng on her present complaint 
Lscepi for cerv ousness and a di position to worry she had 
been quite well 

Tile physical examination showed no e» idence of organic 
disea e She was thin and looked as if she had lost weight 
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Her weight was uS'i pounds whereas her normal weight 
would ha\e been 15 pounds She was cheerful and rather 
insious to undergo an operation for the relief of her symp 
toms The gastrostomy functioned well and since its 
establishment she had been able to tale fluids by mouth 
m moderation There was considerable pam dunng 
deglutition 

\ clinical diagnosis of carcinoma had been made the 
family of the patient had been thoroughly familiariaed with 
the prognosis if the condition were left untreated and they 
had also been informed of the dangers of surgical inter 
ference They desired operation if there were any prospect 
of removing the growth The patient s general condition 
wasijuite satisfactory her heart action was good the lungs 
were clear and she had no kidney disease The entire ques- 
tion hinged on operability of the lesion There were no 
metastases to be felt and the X ray exammation of the 
chest showed no abnormal shadows 1 or the purpose of 
doing a biopsy to establish the diagnosis debrulely and to 
help determine operability the patient w as admitted to the 
^nox Hill Ho pital \ii «<ophagoscopy and biopsy were 
done by Dr John D keman who reported an ulcerating 
KSion beginning at about the level of the arch of the aorta 
He felt that the tumor was operable The pathological re 
port by Dr Fredenck D HuUock showrf squamous cell 
epithelioma deeply infiltrating the muscular wall 
In spite of a carefully supervised diet the patient con 
tinucd to lose weiiht Nevertheless we considered her 
nthet a better nsk than the usual patient w ith cesophageal 
**J^oma and operation was decided on 
Operation was performed February 6 1919 under gas 
OTvwn^ther anxsthesia administered by Dr Charles 
oanlord using the Gwathmey apparatus The patient 
was placed on her right side and ao meision was made 
along the left seventh intercostal pace (or almost its entire 
length and was then carried upward postenorly behind the 
angleoftheribsovcrtheseventh suth andfifthniis The 
nhs were divided the intercostal vessels ligated and the 
lowax opened \ nb spreader was inserted and good 
n®! adherent and was 
It was allowed tocollapsepartly in order to explore 
we mediastinal regim One small hard nodule suggestive 
ametastasis wasfvlt inihehilusof the lung \nincision 
was mide through the parietal pleura along the uiner 
margin of the aorta and the mediastinum wasenteml The 
w^pna^s w as exposed below and freed frewn its bed Hy 
fit!?''* L drawn upward The plexus of vagus 

uers which env eloped it wa pushed aside and the branches 
as much as possible 

anH cpsnphagus was continued upward 

arrfi*»t tumor was encountered just below the 

aorta and extending upward behind it With 
partly by blunt partly by sharp dissection the 
. “’i®?Sraduall) mobUized \ large noilule pro- 
""I’t side and involved the right pleura 
tho of this parietal pleura had been saenbeed 

' I^®,«>mpletely mobilized Moist gauze 
inserted into the mediastinum under the 
heav^v .m* latter was then dsubly ligated with 

^ *if *h' tumor and divided between the 

a^lV n!!,^? "as inverted by 

ilk suiiiS!*'"'’*' ‘"to the stomach and two separate 

TV, "rre placed ov er the purxeslnng to reinforce it 
nliL iK" ‘ ‘h' aorta was now 

been isolated there and after it bad 

"’"ss It could be 
wranSerl^m ‘he arcli It was temporarUy 

meiiii«iini,.^i°'!^ trauze \ttenlion was now given to the 
b<Tn ‘he arch {Esophagus and tumor bad 

eu and the bed was clean Unfortunately the 



right pleura wasopen but on account of the moist packing 
over the opening there had been no serious change in the 
patient s condition The nght pliura could not be grasped 
m order to close it but the soft tissues of the mediastinum 
were allowed to fall together and over this the left parietal 
pleura was carefully closed by continuous plain catgut 
suture from the undersurface of the arch to the diaphragm 
This eflcctuallj reestablished two pleural cavities The 
dissMtion of the resophagus was now continued upward in 
to the neck The lung in the upper part of the chest w as 
quite adherent and offered some obstacles which were over 
come \ hard nodule could be fell in the apex but whether 
“ F|*‘f*‘*s'* fibrous tuberculous nodule 

could not be determined \\hen the esophagus was sufli 
cienUv mobUized the patient was turned on her back \n 
inctsiQQ was now made in front of the sternocleidomastoid 
muscle at the lowest part of the neck and by blunt dissec 
tion aided by a linger extending upward through the 
thoracic wound the xsophagus was liberated and the 
enUreorpin with the tumor at itslowercnd broughtout 
of the neck wound It was wrapped in moisi t-s.rr- 
lem^rarily left there The patien^as now agfin tSrned 
on her side and the thorax wound re opened wide The 
paneul pleura abov e the arch of the aorta was sutured with 
conluii^ plain catgut to prevent leakage of air imo ih^ 
dty Drainage wa! 
published by means of a sUb wound through one of^he 
lower posterior intercostal spaces \ mch soft riil.t!^; 

an<l allowed to nrojecl , .nch« m,„ 
thorax It was fastened to the chest wsll 
•^ung was now fully inflated and the thoracic w“ou!!d 
closed Ham catgut was used to suture the imetoo^ul 
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tissue* chromic catRut muwles of the chest wall 
and Silk for the skin The rih end approsjcnaled nicely 
withoutan) difficulty Thewoundnasdressedindthepa 
vent turoed on her back Attention was now directed <0 lie 
neck wound and the projecting orsophagus It wasplanned 
to remove the tumor with a safe margin of normal irsopha 
gus and then draw the ccsophageal stump through a 
subcutaneous tunnel and implant it on the upper ihoracii 
wall AATien I was ready to divide the crscmbagus Inolued 
a small tumor metastasis or inmlant in the muscular wall 
well above the main tumor This necessitated divisioiiof 
the cesophagus at a higher level than had been contem 
plated leaving only a short stump which had to be iid 
planted in the neck above the clavicle with some tension 
It was first fixed to the neck muscles with a few catgut su 
tures to make retraction less likel> and its open end was 
sutured to the skin with interrupted silk sutures A small 
split tube dram was inserted nett to the oesophageal stump 
and a dry dressing was applied 

The patient stood the operation quite well The com 
I^t. nrifMiinff time was y hours The drainage tube 
with its^nd loler than the fluid level was 
drainage bottle in order to maintain closed drainage 
he ratient reacted weU after the operation ^ was 
,uS c^notic 

'°d^^^kv“°Tbe"^as a rTcSerate amount of disctarge 

Hr 


was drainage of about 00 cubic centimeters of «ro* 
sanguineous fluid into the bottle during the fint 4 hours 
The heart action was good and regular the pulse was 
no an<f ffie feniperature was roj 0 degrees Kecgece.wJ 
appearance gave a good impression 

Uunng the tirst 24 hours water was gnea bv h>'^er 
mocl>sis Then administration of fluids through the 
gastrostomy tube was started and 4 ounces was given 
every 1 hour- An \ ray of the chest made the day after 
operation showed both lungs completeh expanded with 
no fluid at either base The nb fragments were m perfect 
pi ition 

On the second day the temperature and pulse nte fell 
somewhat (Fjg ) and the patient looked better There 
was only too cubic centimeters of drainage dunag the 
second 4 hours 

On the third day no drainage from the chest was noticed 
The drainage tube wa» therefore removed and the wound 
wa covered with a dry dressing The dram from the neck 
wound was hkewise removed a> well as all the sutures from 
ihiv wound except those holding the cesophagus stump 
On the seventh day the patient was allowed out of bed 
She was Riven fluids by mouth which were at hrst expelled 
thiwgb the tesophageal stump and caught m a pus basin 
in order to clear out the tract Then a rubber tube was 
inserted into the stump and connected with thegas trostomy 
tube {Fig 3) , « I 

Tlmreafler the patient was permitted to take fluids by 
mouth and swallow them the normal way to pass down 
through her rubber cesophagus mto the stomach or she 
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was fed through the gastrostomy tube as she desired At 
first she was somewhat timid about swallowing through 
the tube but after a while she became quite adept at it and 
had the pleasure of tastmg food of which she had been de 
prned (or some time 

Swallowing through the tube was never as satisfaclorj 
in this case as it w as in Torek s case or in my trs t case There 
was frequently leakage alongside the tube no doubt due to 
the shortness of the cesophageal stump \V hen the tube was 
put in too far it would impinge against the posterior 
pharyngeal wall or irritate the laryn* and annoy the 
patient The most troublesome condition however was 
regurgitation of food from the stomach all the way up 
through the rubber oesophagus into the throat It took 
some time to learn to overcome this and the evact reason 
for it was never definitely determined It seemed to be due 
to the fact that the stomach was constricted m its raid 
portion as the result of plication while perfoirning the 
gastrostomy The food entered only the distal or pie 
pylonc region of the stomach and was regurgitated from 
there Only if forcible pressure was made on the tube or 
vigorous swallowing efforts were made was the food dis 
trihuted through the entire stomach k\e were able to 
demon trate this by means of a barium meal given through 
the gastrostomy tube 

Conv alescence was unev entf ul aside from thia and etcept 
for a great deal of pain at the site of the rib division A 
superocial low grade infection developed which took con 
siderab'e time to heal 

^epatientwasdischargedMarchst 19-p wellableto 
wre Of herself During the following months she 
mntinued to lose a little weight and she was never entirely 
free from pam which she referred chiefly to the upper 
part of her back and to the left shoulder region 
etamination no metastasei could be made out until May 
fv I*?*”/ ®**P‘**&ted ill defined swelling was noted on 
the left Bide 01 the neck ^\ hen the patient was neat seen a 
nutss had formed which occupied 
ne region of and apparently mvoKed the thyroid gland and 
we lymph nodes of the upper mediastinum and lower neck 
.wi *** “Itiite fixed and surgically irre 

* discharye from the cesophageal 

“"Swstive of ulceration of the mucosa and swallow 
was not painful Deep roentgen ray treatment was 
aavised and is being continued at the present time The 
«°S“ierably shrunken in sue Roentgen ray 
^ lungs IS negative for metastases and 
*'T'’Ploms or signs of disease below the 

\Ve were dealing with a patient 55 years of age 
no came to operation about 7 months after the 
nset of symptoms, which were then of an obstruc 
ve nature Although the tumor was an epi 
e loma it w as not of the flat v arie t> but elevated 
diffi ^'^ndower like and therefore gave rise to 
An ^ swallowing earl) m the disease 
fi,,. . examination or an cpsophagoscopv at 
doubt, have established this 
a n?*' if u Operation would have given her 

As It was after months of 
w\v f associated loss of weight she 
sta- . ' good surgical risk but from the 

believe tbai There is reason to 

'e that she had metastases at the time of 
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operation but that could not be definitel) estab 
lished Pam was an outstanding symptom m her 
case and that is usually prognostically a bad sign 
as It indicates involvement of the surrounding 
tissue ^ 

Of interest m this case was the extension of the 
tumor into the opposite pleura, requiring resection 
of a portion of that laver It has been found that 
patients do not stand opening of both pleurai w ell 
but t^t an acute pneumothorax supervenes from 
which they do not recover By being able to 
suture the left parietal pleura, both above and 
below the arch of the aorta, this danger was 
avert^, and X ray s taken on the day after opera 
Uon showed full inflation of both lungs 
Although this case with its present metastatic 
tumor of the neck presages an unsatisfactory out 
come, It nevertheless has to be counted as a 
successful surgical case WTiether the patient is 
present 

time \\ e all know that in cancer of the cesopha- 
gusnehave to deal with the same conditions that 
we encountw in cancer affecting other organs and 
t^weare likely to have recurrences and metas 
tases until patients are referred for surgical treat 
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mcnt sufiicicntK carl\ to impro\e the prognosis 
from 1 cancer standpoint The most important 
thing at the present time is to establish the feasi 

bitit\ of successful operative removal In plan 
ning the operation it must he the aim of the sur- 
geon to have the patient rcisonablv comfortahlc 
after its performance To operate with results 
which make life unbearable for the patient is not 
justified 

It IS recognized that patients max lie quite 
comfortable with a gastrostomv and in theopin 
ion of the majoritj of surgeons this is the pro 


cedure of choice as soon as the patient reaches 
the stage of inabilitv to swallow The operation, 
however is not curativebutsimpl^ palliative If, 
in addition to performing a gastrostom) the 
tumor can be removed a great deal has been 
gained If, however in addition to removal of 
the tumor mastication and deglutition can be 
re-established, even through a rubber ccsophagua 
outside the bodv as m Torek s case and m> 2 
cases we arc still nearer the ideal which is the 
direct internal connection between the resected 
tesophagus stump and the stomach 


THE niPL\NT\TIO\ METHOD OP SKIX GRAFTING 
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I N 11) 0 Wilhelm Rraun of the rrKdrich«ham 
Hospital m Rerlin described a new method 
of skin grafting The method consisted in the 
implantation of small pieces of skin about -> to 4 
square millimeters m size direeth into (hegranu 
lations m such a manner that the implant just 
(fisappears from sight much as one w ould deposit 
seed w the ground 

This 19 a ven simple but efTcettve means of 
covering a denuded area An adiantige of the 
method is that it can be emploved m cases in 
which the commonh practised methods of skm 
grafting would fail Theonh condition that must 
be fulfilled in emploving the procedure is that 
granulation ti-sue must be present in the wound 
The method, however works well in the presence 
of infection and it is not neces-<irv that the 
granulations be heaUhv I have implanted these 
grafts with a satisfactorv result into the granu 
lationsof a Wound in which the wound edges were 
widelv separated while faces from a colostomv 
were being discharged over the wounrl I first 
emploj ed the method m September 19 h id an 
aged man who developed a large pre sure sore 
(tig 4) over one of the ischial tuberosities, with 
considerable undenromng of the skin following a 
thigh amputation for arteriosclerotic gangrene 
As -oon as granulations appeared in the wound 
these era fts w ere implanted and v\ ith sarpnang ni 
DidiU the defect became covered with epithelium 
* We have emploved the method now at the 
Universiu ot Almnisola Hospital in more ttan 
to cases It IS 4 method of transplantation of skm 
Sat Sn be used on ambulalort patients and on 


a number of occasion* w e hav e used it in the out 
patient department In several of the instance* 
in which we have emploved these implantation*, 
the Keverdin the Dava* small deep or 
Thiersch grafts undoubledlv would have been 
sati*fac(on The absolute indication for the 
method 1* jn those cases m which other methods 
would fail, as in osteomvehtic cavities chrome 
empvema cavities and decubitus ulcers watb 
undermining of the skm In a patient suffering 
from a paraplegia due to metastasis from cw 
cinoma of the cervox uteri the method wa» em 
ploveiJ in grafting a deep pressure ulcer that 
ileveloped over the sacrum (Fig 5) Shortl, 
before the patient s death 7 weeks later a photo- 
graph (Fig 6) showed that the defect was prac 
licallv healed The heahng had taken place even 
though the patient lav on her back a good deal of 
the time and in spite of urtnarv and fscal mcon 


The skin emploved for grafting is obtained in 
the same manner as Thier«ch skin grafts are cut 
from the anterior surface ol the thigh (Fig i' 
Skin stcnbration is accomplished b\ appUing 
two coats of half strength tmciure of iodine fol 
lowed when drv bv a saturated solution of sodi 
um thiosulphate' in 70 jier cent alcohol \nTS 
thesia of the area from whn-h ihe skm is to be 
removed i* obtained with mtiltration of i ptr tent 

Th » the nM( t k [ pu i ihr I IIo>p t I 

n (bk> 4lpli <«o u»li/^lh ^ ij m 

duced * ye»r by Dr F ol Ricb iJso i M Jioli, ib « to 

I ra at tke ka>p I 1 
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^4 I 'ftthod of obtaining slun for impUntation 

procaine The surface into which the granula 
lions are to be implanted is painted with a per 
cent mercurochrome We have found that the 
inipjariatjon into the granulating surface can 
often be made without anesthesia When pain 
IS complained of elhjlene anesthesu is fnven 
laeskinoet the thigh is then held taut with two 
oMman dinner plate knives and a thin sliver of 
swii about to 2 inches in width is cut with 
an easj sawing motion with a straight edge ra^or 
or a sharp amputating knife A piece of skin 
oout 3 inches in length will serve to cover a very 
urge skin defect b> this method W ilh a fine 
arp sciisors this Thiersch graft is then cut into 
rain) small pieces from about 3 to 4 square milh 
. ^ *^^0 and the small segments of skin are 

P acecj on^ towel that co\ers a sterile board An 
seeing needle is Ihen 
S’X ">*» smell KelK hxinostat 

S," I™ tlie eje of the needle is at the free end 
nok “S "''t impaled (Fic i) 

obUn ^ needle and pushed 

granulation tissue until the 

Wd'Uwnt"?""" ‘'™ rs*" ‘''■S ■>' A” 

whiU fk ‘‘*®“®/o'’oeps la used to retain the graft 
'Mnle the needle is being withdrawn 

' granulating surface is seeded in this 
Snt,r.,. ^""8 placed about i to 1 5 

eters apart An unusually large defect can 

juctfWijy I ^ ^ macerated and lo 

wtrtte AW em W iV« 



Fir j above The ThierKh graft w cut into small frag 
menuabout » square milluneters in diameter and these are 
impaled w«h the blunt end of an ordinarv sewing needle 
Fir 3 ImplantinR the grafts 


be covered with a small amount of skin bv this 
method It apparentlj does not matter whether 
the skin side of the graft 15 up or down These 
grafts really constitute a tissue culture vi uio 
and should have a good chance of survival * 
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Tollowing the completion of the procedure the 
grafted nrca and the •>ite from which the skm was 
remotcd are co\ered with s-aselme gauze \o 
pressure need be applied to the surface where the 
skin has been implanted Alter i or 4 <l3\s the 
siseline gauze i» remo>ed from the grafted area 




the Wlirnt died (caremoma of cenit mth 
The^cer that was implanted n. pracUcaUv healed T 
i a ne«I> formed smaller decubitus ulcer belo« 


Fig 7 Drawingmale I4da>"safterimplant5nereapplied 

Vb area of exca^'ation i present about each implant A 
stogie Thiersch graft wa» placed on tie lower portioo of the 
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Fig 8 left rhotograph of fcime case taken a few days Utet 
Tik 0 ^jvditwn on diachatge ateaptacucally healed butcosmeticresultnot'iety 
satisfactof) The akin 1$ thin and with numerous brge vessels m the regenerated 
epithelium 
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and simihr ^trip^ arc placid around the pcriphen 
of the wound and Dakin's solution is apphcil to 
the Rrafted surface sufllcicntK often fo keep the 
dischirRc minimal Ihthing of the wound with 
Dakin’s solution will not wash off the Rrafis 
After about 8 <ia\s the implants make their 
apjKarancc as whitish necrotic areas These 
rapidl) increase in size and a thin laser of epithe 
hum spreads out from these implants Rraduallv 
coscring the granuhtions In some of the earlier 
eases grafted b\ this methoil a depressed am 
was frcfiucnlls present in the granulations about 
the Implant (Ii^ 7) llowcscr since smaller 
grafts have Iiccn implanted and since Dakin s 
solution has been emplo\cd routmiK to inhibit 
the cxcessii e grow ih of granulations these Mucer 
like areas of eacasaiion or dcprcasion around the 
implants ha\e not been obserieil 
Carrel and Hartmann, iluring the perio<loflhe 
war, emphasized the importance of keeping 
wounds free from discharge to encourage healing 
In their measurements of the rapiditv of wound 
healing lhe\ found that when infection occurreil 
in a wound the healing process stopped and the 
curse of wound healing flattened oft dircctK 
It i!> frequentl) remarkable how quickh a 
granulating surface becomes coscred with epithe 
lium after the implants hise made their appear 
ance abo\e the surface The rapiditx of healing 
IS due, however in no small measure to the con 
traction of the healthv tissues about the granu 
lating surface Tracings made of the wound 
during \ar>ing stages of healing demonstrate this 
feature ver) well This reduction m the actual 
size of the wound Carrel (3) described asgranulous 
retraction Unlike the small deep graft this im 
plant fuses with the rest of the skin and does not 
preserve its identit> The ultimate appearance of 
the wound in which lhe‘«e implants have been used 
is not unlike that in which all the cpithclization 
has obtained from the penpherv as m the ordinarv 
healing of granulating wounds 
The cosmetic result in some extensive bums in 
which these implants were used has not been 
above criticism In one such instance an unusu 
all> red thm skin with numerous vasibJe vessels in 


the regenerated epithelium obtained following the 
procedure (Fig 0) In a few bums there has been 
a definite tendenev toward keloid formation in 
theneve epithelium ffowever the onginal severe 
nature of the injurv to the tbsues m these 
instances mav have been as much or more re 
sponsible for the unsatisfactory result as the 
method employed m covering the defect la 
several other burns m which the destruction has 
l>een less intense ven satisfactory cosmetic 
results have been obtained (Fig 10} A tendenev 
to kdoid formation m other tvp« of wounds m 
which such implants have been made has not been 
observed The percentage of takes by this 
method is high Should a portion of the wound 
lag behind m becoming covered with epithelium 
this area mav be reimplanted Not mlrequenlly 
one or two small granulating areas persist after 
the greater portion is entirely covered with 
epithebum These areas arc usuallv slow to heal 
Keeping the granulations moistened withDakm » 
solution during the period of wound healing and 
free from discharge w ill inhibit the beapmg up of 
granuhtions and obviate the occurrence of iso- 
lated slow healing areas 
Tor the epithelization of excavated defects this 
simple method of skin grafting has no equal The 
only requisite b that granulations be present, 
ftilurc to obtain w ound slerihtv is not a hindiance 
to the success of the procedure 
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RUPTURE or THE URETHRA 

Report of Tweiae Cases 
C C HIGGINS MJ> CtEVEiAvo Ohio 

Omiud Oiaic 


D uring recent >ears the number of cases 
of traumatic rupture of the urethra has 
apparently decreased This is due prob- 
ably to the intieased number of salcl> devices 
and appliances m industrial pursuits In past 
>eacs numerous cases were seen in seaport cities 
where the injurj occurred in sailors on the old 
sailing vessels Nowadajs the accident seems to 
occur almost erclusivelj in children who acciden- 
tally fall astride of some object or in men who are 
engaged m carpenter w ork building construction, 
ot some similar industrial occupation 

TYPES or RtrPTURE Or THE URETHRA 
There are 3 t>-pes of rupture of the urethra 
rupture of the pendulous urethra, rupture of the 
bulbous urethra, and intra pelvic rupture of the 
urethra Rupture of the pendulous urethra occurs 
but rarel> and none of the cases reported here 
IS of this t^Tie However during erection this 
condition maj occur, or as Gu>on states, the m 
jury can occur during coitus 
U> far the most common type of urethral mjur> 
IS rupture of the bulbous luethra 


haimorrhage is not so profuse, surgical interven- 
tion may be required 

Inability to void is a frequent sjTnptom im- 
mediately after the injury is sustained This is 
due to the contraction of the lacerated urethra 
and spasm of the compressor urethral muscle 
That this IS the case is indicated by the fact that 
when the patient is placed under spinal aniesthesia 
m preparation for operation, he may void Later, 
the congestion the hematoma and the infection 
are factors which produce the inability to void 

Due to the fact that reflcN spasm of the com- 
pressor muscle prevents extravasation for a few 
hours and asa result of earlier diagnosis evtensive 
extravasations are not as common now- as m the 
past When the rupture occurs above the bulbous 
urethra, extravasation into the cellular structures 
of the pelvis occurs immediately, thus rendering 
the condition more serious Thus, an accurate 
diagnosis influences measurably the complications 
of the condition 

As tumefaction IS primarily iheeffeclof hiemor 
rhageand extravasation, it will not be discussed at 
this time Later, this tumefaction is influenced bv 


RUPTURE OF THE BUtBOUS URETHRA 
Symploms and signs Patients who present 
themselves for evammation immediately after 
rupture of the bulbous urethra has occurred 
usually complain of pam hemorrhage from the 
meatus, difficulty or inability to void, tenderness 
and tumefaction 

The pain at first is sharp and steady in char 
acter and rarely is localized m the region of the 
rupture later U becomes more or less continuous 
m the perineum especially as the perineal hamia 
toma develops As this progresses and infection 
throbbing pain, fever tenderness and 
chilU may occur and all the usual toxic mam 
lestations may appear 

Hemorrhage from the meatus always occurs 
tt IS always well to remember that the degree of 
P 'P°f*’hiige does not always indicate the extent 
ei the rupture Hemorrhage may be so profuse as 
^^^sitate a transfusion, even in cases m 
Which the urethra is only partially ruptured In 
uch epes the passing of a large catheter may 
onirol the blecdmg while in others m which the 


urinary extravasation and superimposed infection 
The extrav’asation w hich follow s the fascial spaces 
has been discussed bv Campbell 

Penneal hjcmatoma, of course is usually pres 
ent Legueu states that the gravest ruptures are 
associated with the largest himatomata From 
our expcnence, bow ev er, the size of the hxmatoma 
IS not always a true index to the gravity of the 
condition Occasionalh the injury to the bulb of 
the urethra and Us sheath ma\ be marked, while 
the mucosa of the urethra is only slightly dam 
aged In one of our cases the urethra was almost 
completely ruptured, but only a small perineal 
hxmatoma was present 

Diagnosis The diagnosis of rupture of the 
urethra is not always easy, and difficulty may be 
encountered in ascertaining the extent of the 
rupture The symptoms and signs do not always 
mdicate ihedegrce of trauma Although inabililv 
to void may be due to a reflex spasm of the com 
pressor urethralis muscle as the result of an injury, 
and clots ma\ pass from a minor injury usually 
the history of trauma of hxmotrhagc from the 
meatus and of a permeal hxmatoma assooated 
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ABSTK\CTS OF HISTORIES OF C\SFS OF INJURIES OF THE URETHR.\ 


.n-ibililN W ^0ld indicates the prerfnceof a the catheter it ina> foUoiv the roof of the ure 
. ^ of ie urethra Catheterization under thra nh«± ffequenf)> remains intact 

Tsentic conditions should be attempted In «ew of the injured devitalized and la«r 
‘ rubber catheter IS passed first and if it ated tissue together with the presence of a 
The soft rubber bladder, then the coude hxmatoma a fertile fied a«aits infection to 

fails to pass in curvin* the tipof avoidwhichevery precaution should beexerciscd 

catheter should be triea oy vui o t- 
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In one case, a urelhroscopic etammation dem 
onstraled the lacerated urethra but u 5 uali> the 
himonluge is so profuse that \ isualizaiion of the 
urethra is difficult 

Treatment Controversj still exists as o the 
treatment of incomplete rupture of the urethra 
Personally I am satisfied if a soft rubber catheter 
can be passed into the bladder 
Some French authors state that incomplete 
rupture is an etiological factor in the formation of 
strictures, but I am certain that adequate dila 
tation at a later date nilloxercome this obsucle 
Perineal section has been advised by Regmald 
Harrison and b> others However if possible I 
believe it should be avoided If infection super 
V enes, or we are unable to pass a catheter into the 
bladder, then penneal section is nccessar) 

The tj-pes of operations in complete rupture of 
the urethra are the following (i) end to end 
anastomosis, (2) insertion of catheter, (3) Ruther 
ford technique, (4) suture of roof of urethra 
In this senes perineal section with end to end 
aMsiomosis was the procedure of preference in 
the cases which required surgical intervention 
The lacerated, devitalued tissues at the point of 
injury to the urethra are excised and the anas 
tomosis IS performed over a catheter, as in the 
illustration (Fig i), the two posterior sutures 
being placed first and followed by the anterior 
sutures The catheter is then strapped to the 
penis b> adhesive to prevent its slipping out 
Heiia Boy ers recommends removal of the cathe 
ter immediately after anastomosis, the urinary 
stream being diverted by a suprapubic cystot 
omy In one case cy stotomy w ilh retrograde cathe 
tenzation followed by incision and drainage in the 
arm showing extravasation, gave a good result 
*904 Rutherford described the sutureless 
method which seems satisfactory, especially in 



Fiff i Rupture of the urethra Penneal extravasation 
of unne 


cases in which infection and extravasation have 
occurred He recommended suprapubic cy stotomy 
followed by immediate perineal section A cath 
eter was then passed from the meatus into the 
bladder and no sutures were inserted, the penneal 
wound bemg packed open He stated that when 
the patient was in the recumbent position, the 
cut ends of the urethra would come into close 
approximation over the catheter and umon would 
take place the catheter acting as a spbnt 

Rutherford Monson s technique consists in 
suturing only the roof of the urethra, this being 
accomplished by interrupted catgut sutures 
Then u a cystotomy is also performed, it is not 
necessary to insert a catheter The penneal wound 
IS packed open with gauze 

INTRVPELVIC RUPTURE OF THE URETHRA 

Intrapelvic rupture of the urethra occurs less 
frequently than rupture of the bulbous urethra, 
and no case was encountered m this senes In 
such cases, the urethra is torn in association with 
crushing injuries of the pelvis The seriousness of 
the condition can be comprehended when we 
realize the shock which is present in patients 
with a fractured pelvis, even without urethral 
injury Thus this complication is serious The 
rupture is usually at the apex of the prostate and 
tears the prostate from the membranous urethra 
Symptoms Symptoms of fracture of the pelvis 
are usually present and a gratmg sensation is 
elicited when pressure is applied to the iliac 
crests Hamorrhage from the meatus also is a 
constant sy-mptom and frequently isquite profuse 
Pam IS usually very severe, and tenderness over 
bladder and hyjKichondrium is ebcited Rigidity 
over lower abdomen is present in some degree 
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Bailcj stitcs that the cTtra\asation usuall> is 
more prominent on one side or the other of the 
lower abdomen Osuall^ nolumcfactjonisprcscnt 
in the perineum 

DmijHojii The differential diagnosis betmren 
this condition and rupture of the hhd(Jerma> he 
%era difiicuU Howc\er, if the bladder is dis 
tended and palpable, the rupture is lolo« the 
\esica! sphincter 

Trciilmeiil In the pre-ence of tins condition, 
immediate surgical intcracntion is hecessar) 
Suprapubic cjstoloma and drainage of the space 
of Kelzius should be done as soon as possible 
Due to rupture of the puboprostatic ligaments, 
the neck of the bladder and the prostate are dis 
placed backu ard, as als© b\ the pressure ererfed 
b> the CTtravasated urine in the space of Ketzius 
This displacement must be corrected as soon as 
possible before thc«c parts become adherent to the 
adjacent tissue, so that their return to their nor 
mal position becomes possible Moreover a per 
manent suprapubic tistula will result if this 
displacement is not corrected 

The patients condition is such that ‘ he who 
hesitates IS lost *ind the operation must be per 
formed as rapjdl> as po^ible The perineal 
operation is performed 48 to 72 hours after the 
preliminar) c)Stotom) 

The catheter is passed in a retrograde direction 
from the bladder to the perineum and is then 
passed out through the meatus This catheter 
acts as a splint holding the bladder neck m normal 
position until the cut ends of the urethra unite 
Fortunatel) , the membranous urethra m contrast 
to the bulbous urethra has but little tendency to 
stricture formation 

The comphcalions which maj accomp3n> an 
intrapclvnc rupture of the urethra arc traumatic 
stricture, extravasation of urine, and infection 
and gangrene 

Some degree of traumatic stricture usually en 
sues and it must be impressed upon the patient s 
mind that treatment must be cootinued after he 
leaves the hospital The catheter is usuall> re 
moved 1048 to 72 hours After xo toi6da>sra 
stnimentationcanbesafelj instituted Thefurther 
treatment is based upon urethroscopic stud} 

Extravasation follows the arrangement of defi 
nite anatomical structures, namely, the exleroal 
and internal pelvic fascicB Extravasation which 
occurs anterior to the triangular Lgament sprea^ 
over a route limited b> Colies fascia m the 
scrotum, perineum and perns and m the abdomen 

bvsSrpis fascia Smcethesecasesat thepresrat 

time” e^cen and treated soon after the receijrt of 
S mjury, the extravasation is now usually 


perineal and scrotal m tj-pe (Fig 2) Former!} m 
cases «cen later the extravasation had extended 
to the penis and lower abdomen In cases in 
which the pendulous urethra ij ruptured the 
penile extravasation is localized bv Buck s fascia 
and rarel} extends upward to the abdomen 
If the lesion occurs posterior to the tnangubr 
ligament, theextravasation usual!} mvolies there 
Iroprosiatic rrgionand invades the upper inner as- 
pect of thigh, 5 ie ischiorectal fossa andbuttocb 
If the lesion occurs between the lavers of tie 
triangular ligament, the extravasation ma} spread 
external]} or toward the pelvis Campbell re 
ports 4 cases in which the extravasation extended 
to the ischiorectal spaces However in such cases 
the extravasation usuall} spreads exferoill) 
W’hen extravasation is due to an intrapelvac 
rupture of the urethra, it extends to the prevesical 
and perivesical regions, and os Baile> states, one 
side Is usual!} more involved than the other 
Infection from the urine or that due to poor 
asepsis results m an extensive phlegmoa which 
requires free incision of the involved regions 
\lbarran states that this phlegmon is due to 
anaerobic bacterial invasion and that the fluid 
isaainflammator} etudale However as shown 
b> Kidd, urea can usual!} be found m the fluid 

MORTAlIIV AXD END-RESULTS 

The morulit} of rupture of the urethra is low 
if the case is seen imm^iaie!} , but it is mflueaeed 
by the time which elapses after the mjur} b 

received M ith our present understanding of the 
condition il should be reduced to practical]} nil 
Stricture ma} result but under judicious, con 
scicauous care this mU respond to treatment 
Better some degree of stricture than a dead 
patieot 
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SPECULATIONS ON CONTROL OF 
INTESTINAL FUNCTION 

T he romance of medicine lies in indue 
live philosophy, m which tomorrow is 
the great da> \ esterday furnishes the 
deductive philosoph>, which acts as a com 
pass to keep our directions true 
In mammals the testis is the primitive pro 
creative organ, and because of its long 
heredity it is relatively free from disease, the 
ovarj, secondary to the testis, is a more 
recent acquisition which has not 5 et achiev cd 
the same resistance So, too, the sigmoid, a 
convenient storage organ but of more recent 
development, has not yet achieved the stabil 
It) of the primitive small intestine The nght 
half of the large intestine is derived from the 
midgut, and in the embryo has the same type 
of epithelium as the small intestine and 
carries on an absorptive function The sig 
mold IS derived from the hindgut and has 
relatively little absorptive function By re 
verse penstalsis derivatives of the food end 
products are returned for further elaboration 
and absorption until the fxcal stage is> 
reached 


Certain recent investigations by Alvarez 
and his colleagues have shown the influence 
of food products on mass Among the various 
types of food which form a mass, such com- 
mon articles of diet as potatoes and milk form 
a relatively large mass, whereas red meats 
induce a large amount of bacterial action 
Three fourths of the peoples of the world eat 
ricef or carbohydrate and more or less fish 
for protein Rice not only has a high calorie 
content, but also it liquefies and forms only 
a very small mass, such articles of diet as 
fish also form a smaU mass 

\\ e are getting new light on the sympathet- 
ic nervous system, which acts as a brake on 
intestinal progress 

Speaking picturesquely, one notes vanous 
types of control over the vegetative func- 
tions, for CTample, the linking up of non- 
stnated muscle with the nodal system and 
with the internal secretions so largely mstru 
mental in carrying on gastro intestinal func 
tions These controls are shown in the occur 
rence of intestinal peristalsis once or twice 
m each minute and intestinal contractions 
eighteen or twenty times m each minute, the 
latter movements serving as a motor pump to 
propel venous blood m the portal system to 
the liver All of these forms of stimulation 
are linked with the sympathetic nervous 
system and through the sympathetic gan 
glions with the central nervous system Our 
knowledge of this interrelationship we owe to 
the fundamental w ork of Gaskell and Langley 
The work of Hunter and Royle stimulated 
fresh surgical interest in the sympathetic 
nervous system In this field Adson and his 
assooates hav e been able to rehev e mcgacolon, 
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which so closely resembles the dilated ocsoph 
agus in cardiospasm, b) remo\aI of the 
lumbar sj mpathetic ganglions and their com 
municating branches Lcarmonth points out 
that the operation effects its purpose probably 
b> leaving the sacral sympathetic outflow, 
which IS motor to the distal part of the colon, 
m sole control of this part of the bowel 
Adson and his conorLcrs also haae brought 
about mataelous relief in Raynaud s disease, 
in certain tjTies of contraction of the blood 
\essels of the extremities leading to gangrene, 
and in certain types of arthritis, by remoxal 
of the appropriate sympathetic ganglions and 
their communicating branches 

W J Mvao 

TOTAL VERSUS SUBTOTAL 
ABDOMINAL HYSTERECTOMY 

T he question whether a total or sub. 
total hysterectomy should be performed 
when hysterectomy is indicated is not 
settled This assumption is correct since the 
issue IS frequently discussed at medical meet 
mgs There is no unity of opinion among 
general surgeons and gynecologists, some ha\c 
discarded the one in fa\or of the other Dur 
ing the past ten years many ha>e advocated 
total hysterectomy for fibromyomata when 
removal of the uterus v^as indicated The 
training and expenence of gymecologi&ts with 
this procedure are of course greater than of 
most surgeons, so that it is hardly fair to 
expect the occasional operator to adopt a 
technique with which he has had little ex 
penence 

There is a definite field for both piocedoies 
although I feel that total hysterectomy should 
by performed by expenenced surgeons in most 
instances m which removal of the uterus is 
indicated, m which the cervix is definitely dis 
eased, and when the patient is m good general 


condition On the other hand, if the cervix 
is small and there is no evidence of cystic 
disease or infection, the supravagmal or sub 
total operation can be performed 
That the cervix is a source of infection and 
should be removed in all instances m which 
It la chronically diseased and in which hjs 
tcrcctomy also is indicated, has been shown 
by Rosenow, Moench, Benedict, and Nickel 
Rosenow regards the cervix in the same light 
as the tonsils, as a focus of infection Moench 
has found that the most conspicuous organism 
isolated from the cervix in cases of leucorrhcea 
Is the streptococcus Here, too, Benedict and 
his assoaates have shown the relationship 
between chronic cervical infection and lesions 
of the eye Nickel recently produced bsmor 
rhagic lesions around the tngone in bladders 
of dogs which had been injected with a cul 
ture from the cervical stump of a patient 
suffering from a Hunner’s ulcer Perhaps the 
most cogent reason for performing a total 
hysierectomv , whenev er possible is the fact 
that caranoma is all too commonly seen in 
the cervical stump after the subtotal opera 
tion 

From statistics m most modem hospitals, 
caranoma occurs m the cemcal stump in 
about I per cent of the cases Masson found 
that from rp'o to 1926 16 cases of caranoma 
of the cemx were observed at The Alayo 
Clinic from 3 to 15 years after subtotal ab 
dommal hy sterectomy for benign lesions, and 
13 cases in which it was not possible to 
determine whether or not malignancv had 
existed pnor to the early operation In about 
the same number of cases the cervix had been 
removed for troublesome leucorrhcea in cases 
m which subtotal hysterectomy bad been per 
formed previously 

The mortality for total abdominal hys 
terectomy should not be greater than for 
subtotal abdommal hysterectomy if the cervix 
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has been properly prepared The \ agina and 
cervix should be cleansed Vinth soap and •water 
and alcohol and then painted wth three to 
five per cent iodine solution If the cervix is 
soft and has a tendency to discharge a muco 
purulent secretion, a small strip of lodme 
gauze should be placed m the cervical canal, 
or the cervix ma> be closed by means of 
three or four interrupted sutures 
At The Mayo Qimc dunng 1928 subtotal 
abdominal hysterectomy was performed 251 
times in benign conditions wth a hospital 
deaths (o 79 per cent), ■while total abdominal 
hysterectomj was p(rformed 219 times with 
I hospital death (0 45 per cent) The death 
rate (5 88) for total hysterectomy in malig 
tiant conditions of the fundus is somewhat 
higher than in benign conditions This in 
crease in rate is not due to the tj^ie of opera- 
tion but IS attributed to the fact that many 
of the patients ire usually senile, an®imc, 
and often cachectic Death from either total 
or subtotal abdominal hysterectomy can be 
assigned to accidental causes Pulmonary 
embolism is responsible for about 50 per cent 
of the deaths This accident is being ^er> 
matenallj reduced by administering thyroid 
extract, massage, passive ino\ements of arms 
and legs, and tight abdominal binders after 
operalioTi, as advised by Walters and Cofiev 
Coning out the gland bearing area of the 
Cervix or its destruction by the electnc cau 
tei> following a subtotal abdominal hyslcrec' 
tomy has been oflered as a substitute for 
total abdominal hysterectomj in the presence 
of a diseased cervii other than from cancer, 
and when hysterectomy is indicated as a 
safer procedure foe those who have less ex 


penence with the latter operation This will 
not safeguard the patient against future in 
fection or carcinoma m the cervix because it 
IS practically impossible to destroy all the 
glandular area m this manner 

The cervix and cervical canal should be in- 
spected under direct vision preliminary to 
either a total or subtotal abdominal hysterec- 
tomy Extensiv e infection often exists along 
the cervical canal near the internal os in an 
otherwise healthy appearing cervix Early 
malignant growths may occur in the fundus 
and extend through the internal 05 to be 
overlooV-ed through a subtotal hysterectomy, 
since carcinoma is associated in 5 per cent of 
libromyoroata 

Prolapse of the vaginal vault which is seen 
occasionally following either operation should 
not occur if the broad and round ligaments 
are accurately measured and sutured to the 
vaginal vault or the cervical stump The 
approximations of these ligaments should be 
such that sufficient allowance has been made 
for contraction of the scar, so that sufficient 
mobility will follow without prolapse 

Subtotal abdominal hysterectomy should 
be performed m benign conditions when it is 
necessary to remove the greater part of the 
body of the uterus and when the cprnx is 
10 good general condition Total abdominal 
hysterectomy is the best operation when any 
legion other than carcinoma exists m the 
cervix and an abdominal hysterectomy is 
advisable, or when the history suggests the 
possibility of malignant change in the fibre 
myoma or an assoaated malignant condition 
in the fundus of the uterus 

Vixen. S CoeVSELtER 



MASTER SURGEONS OF AMERICA 


DONALD MACLCVN 

D O''' D Maclean uns bom at Se>inour, Canada, December 4, 1S39 His 
carl} education was obtained partl> at Oliphant's School, Edinburgh, 
and partlj at Coburp Bellcxalle and Queen's College, Canada In i8j8 
he entered the medical department of the Unuersit> of Edinburgh, becoming a 
licentiate of the Rojal College of Surgeons in i86j 

Upon his return to the United States he became an assistant surgeon in the 
Arma and scracd at Narious stations, among which were hospitals at St Louis 
and I ouismUc 

In 1864 hiving returned to Canada, he was appointed professor of surger> 
in the Rojal College of Phvsicians and Surgeons at Kingston, Ontario In 187 J 
he accept! d the position of lecturer and later professor of surgerj in the medical 
department of the Uni\crsit> of Michigan He occupied this chair until the 
>car 18S9 when he resigned and entered private practice in Detroit, Michigan 
Here he remained until liis death, which occurred Julj 24, 1903 

Among the man> honors bestowed upon him dunng his active life the fol 
lowing ma> be mentioned In 18S4 he was elected president of the Michigan 
State Alcdical Societ> In 1S94 he was president of the American Medical 
Association He was elected to honorar> membership m the Ohio State Jledical 
Societv and the New 'York State Medical Soaet> He was a member of the 
Rojal College of Surgeons of Edinburgh, as well as a Fellow of the Rojal College 
of Phjsicnns 

Donald Alaclean is best remembered as a great teacher He inspired enthu 
siasm in his pupils and was sponsor for manj groat surgeons, some of whom 
have become famous Of spare build, about five feet ten inches high, handsome 
and bold, he conducted his clinic in a dramatic manner and his kindlj per 
sonalitj made him manj fnends in the medical profession 

J \\ ALTER Y'aUGHAN 
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THE SURGEON’S LIBRARY 

OLD masterpieces in surgery 

ALFRED BROWN MD FACS Ouaha Nebraska 


THE WOUND SURGER\ OF CFS\R MAG^TUS 

lEe dosing ol iLt sixteentli cen 
tury, the attention of the surgical profession 
centered upon the treatment of wounds The 
cildTnelhodsoftreitinent'ftnthtKnhngoil ihccaulety 
andman> fomisof medicated dressmgsdidnot achieve 
the desired results and attempts n ere made by many 
surgeons to find improved methods which ranged 
from the weapon salve which Paracelsus tried to re 
popularize to the puppy dog fat of P^ri 
Poaaibli the weapon salve was more eflicaaous 
in treatment than Pare s fat for at least in its use 
the wound was not dressed daily ot two or three 
times a day but one of the rules of technique was to 
dress the ivound and then let u alone for 7 da\s 
meanwhile cosenng the weapon mth the sahe or 
ponder and then disturbing it daily or oftener with 
a new dressing while it was kept warm and drv and 
anay from dust and wind This method of treat 
went had the advantage that while it could not pos 
sibli harm the implement which caused the wound 
it did serve to protect the wound against too much 
meddlesome surgical trauma 
Apparently some of the Roman surgeons tecog 
m ed the harmfulness of frequeotiv disturbing 
wouads for on one of his visits to Rome Caesar 
Magatus learned of this method of treatment and 
Was much struck with its benefits 
Magatus an Italian was bora in 1579 in bean 
diano After studying at Bologna where he received 
his degree of doctor ot philo ophy and medicine 
he went to Rome to continue his medical studies lie 
probably had the opportunity at this time to observe 
the effects of the non interference method of treating 
wounds for he states in hij work that the idea was 
not original w iih him but he had observ ed the tech 
tuque m Rome and the results appealed to bwn Re 
turning to his home be at once obtained a great 
reputation for his surgical work and in ibi- was 
given the chair of surgery at the University of Fer 
rara then one of the great medical scho^s of the 
world Four >ears after bis appointment as pro- 
fessor he published his book which he caDed Cr>» 
•^^niHganuncemmonlrealmenlofuoMfitis orcoficerntnf 
i>e h ndting of uounds tnfrequenlly Magvtus led a 
most active life for Dian> jears teaching and prac 
lie "es then taken with a severe illness 
which left him extremely w«-ak and evidently 
thoroughlj womoui for he renounced the world and 


worldly things and sought peace for his remaining 
y eats by entenng the mendicant order of Franciscan 
maak.sknow n as the Capuchins His desire for peace 
and quietude was not to be granted, however for 
his reputation had become so great that frequent de 
mands were made (ot his services Evidently as his 
health returned so did his desire to get back into the 
harness for be obtained from the authorities of the 
order a special dispensation to practict in the prm 
opal atics of Italy and again took up w ork, remaining 
m practice until his death which occurred at Bologna 
in 1647 following an operation for the stone 

Magatus states on the title pige of his book that 
there are two important questions that he intends to 
decide in the work First, whether it is better to un 
loosen and care for wounds daily ot whether several 
days should be allowed to intervene between dress 
ings and, second whether the use of tents and 
sponges art tiectssaty in the cute of wounds 
Both of these questions he decides The first m 
favor of less frequent dressings and the Utter in tbe 
negative lie begins bv giving the fourteen reasons 
whv daily dressing of w ounds is said to be necessary 
Tbe following are examples of these reasons By 
uncovering the wound the putrefaction is exposed to 
view — even gangrene may supervene i( wounds are 
not dressed frequently — it is necessary to renew the 
raedKaments daily and observe their ejects — to give 
a dadv prognosis— to remove causes of jrrUation — 
and finally ilhasalwaysbeendone hence why change 
In this final reason Magnus states that authors say 
A method which brings about health is not to be 
changed has been stated by Hippocrates Soby this 
method which uncovers wipes off and cares for 
wounds often the wounds are brought to excellent 
condition as expenence shows therefore it should 
notbechangerf 7 hereforca wound should be dressed 
davW hlagatus ihen goes on to combat the argu 
ments for daily dressings and shows that the same 
reasons mavhe given for less frequent dressings He 
then gives his reasons for discarding the ancient prac 
Uce all logically stated and m contradiction to the 
fin^ argument for frequent dressings and states 
That method of cure under which wounds are healed 
more happily and qmckly than under another is the 
most excellent and judiaous and as experience has 
shownthat under this new method wounds arc healed 
more^ppiJy and qUKiJy than under another, there 
lore this new method 1% the most excellent and judi 
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ciples of treatment of the various types of nephritis 
are outlined and the procedures available to combat 
uriemia cedema and high blood pressure associated 
with renal failure are described A well selected list 
of references adds to the value of the book It pro 
vides an admirable summary of out present ktiowl 
edge of an merhaustible subject 

Waiter II Nadier 


T he small volume by Dr H Hyslop Thomson 
on Tuberculosis Its Prnetilion and Home Trent 
rnent a Guide for Ike Use of Patients^ mcnts careful 
reading by those afflicted mth pulmonary tubercu 
I0313 and by those medical men into whose practice 
cases of this type occur 

Mhile in the mam, nothing new is injected m the 
book that has not been written by other authors 
many of the chapters are so concise and so impres 
sive that it makes the book worth while His cm 
phasis of the value of sanatorium treatment and 
the necessity for after care is so forceful that if every 
patient ready for ischarge from an institution could 
read it and fallow bis advice breakdowns would be 
less frequent JIis chapter on personal measures 
involving such questions as rest exercise occupa 
tion sleep marriage and likewise, is of the greatest 
importance 

A sery full index completes whit 1$, m my mmd 
96 pages of good thought and good advice in (be 
neld of tuberculosis hfAX Biescntbal 


A COMPLETE review of the subject of abdomi 
nal drainage is found m the book by Cadenat 
and Patel* The first portion of the work is his 
toncal, then follow bnei chapters on the physics of 
drainage and a brief resume of pecitoneal physiology 
The remainder is devoted to a discussion of indica 
lions and contra indications for drainage m abdonii 
nal and pelvic operations 

hlost surgeons will agree with the authors in tbeir 
viewpiomt on drainage They are quite conservati'C 
la the use of drainage but oddly enough, while will 
ing to omit drainage in suppurative appendicitis 
they feel unsafe in dosing the abdomen after cholc 
cystectomy because of the uncertainly of ligatures 
and sutures in the biliary ducts 

J R Bcchmxder 


history, etiology pathology, symptomatol 
ogy and treatment of gonococcus infection of 
the hip joint 1$ presented by Lamy ’ one of the 
leamng authorities of Pans The (Uustrations of 
^f^ntis of the hip are excellent 
The various types of arthritis are given including 
polyarthniis monarthntis osteoarthritis and the 
type associated with spondylose rhuoroebque and 


PitvixiTOv Axn Hour TstATK*^ A Cr 
N*w\Mlt»nd'Lon5^'oilorVl*' Tbonnon M D Df 

P"® Cm*** 


the puerperal and infantile types described Com 
plications mdude dislocations and acetabular pro 
tnision 

The medical and surgical treatment is discussed 
and the abstracts of 160 cases taken from the 
literature Puiup Lew lv 


T WO international authors wrote the book on 
Orlkopedtc Surgery * Since the appearance of the 
first edition one of the authors (Lov ett) died Three 
additional names appear those of Allison Ober, and 
Platt, all of international reputation and acknowl 
edged ability The first edition was dominated by 
a military atmosphere, the second edition fortu 
nately is not 

There are many changes from the first edition — 
some of omission, some additions and some rewrit 
ing Manv advances have been made since the first 
edition appeared Tor this reason every chapter has 
been reviewed, especially the sections on stiffness of 
joints and operative treatment arthritis deformans, 
affections of adult bone anterior poliomyelitis ob 
stetrical paralysis and lateral curvature of the 
spine 

Entirely new chapters have been added on sub 
jects of affection of tendons muscles, and fascia 
peripheral nerve lesions, pyogenic affection 0! bone 
vascular lesions of eTiremitics, amputations, and 
artificial limbs 

The operative side of orthopedic surgery is well 
presented The subject o{ adhesions u well tieated 
as It IS one of the subjects closest to the heart of 
one of the authors (Jones) 

The sequence of subjects treated differs from other 
textbooks and is a welcome change This volume 
will continue to serve as a standard orthopedic text 
and reference book The bibliography is helpful 
though incomplete The work of the publisher is 
excellent 

This book should be of great value to the student 
to the interne to the general practmoner and to 
the orthopedic specialist It confirms the fact that 
Jones IS the master orthopedic teacher of the world 
If Lovett could see this edition he would be 
proud Pump Lewis 


TN our books there is such a dearth of useful 
information on diseases of the cesophagus that 
Aabel s monograph on (Esophageal Obstruction’' fills 
a void The reviewer knows of no other sincle 
volume on the subject Every angle is covered m a 
masterful and complete manner No omissions 
couJd be discovered Special praise should be given 
to the chapter on diverticula 
The following minor cntiasms might be offered 
(ij la the handling of cardiospasm the treatment 


HZxomuu OBsnrcno-c mPAinoior* DucNoni *vi> T.».. 
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/"TAUr principles and methods of treatment which 
I arc practised bj thepresent Master of Rotunda 
*■ Hospital arc described in Titfrdy's PractKOlOb- 
sMnes ‘ The subject matter has been well arranj^ed 
and the book is well printed Many of the \iews 
expressed vara somewhat from the altitude and 


One of the no\el features of this volume is the 
attempt made b> the author to estimate the average 
leoKth of disabilit> from the vanous skeletal injunes 
which exemplifies his vaewpoint as a practical indus 
Inal surgeon He gives indications and suggests the 
time in the course of management for the xanous 


teaching in the United States The author still injunes when massage manipulation and other 


recommends submammar> hvpodermocljsis The 
disadvantage of breast complications ansing from 
this procedure in the nursing mother has led manj 
to substitute the axillarv region for this purpose 
The reviewer regrets that the author still recom 
mendb intra uterine douching 


phvstcal treatment should be instituted His v 
point in regard to opcrativ e treatment is in general 
conservative He is inclined to use wires for ecur 
ing apposition of fractured bones more frequentlv 
than the average American surgeon now uses them 
He desenbes bis technique tor forceful manipulatiQn 


Happilj the author has included a short chapter of stilTened shoulders and app3reBtl> is indmed 


on prenatal care 
This book IS recommended chicfl> to the prac 
tismg phvsician and not the student since the de 
tails in the patholog> treatment are glossed over 
rather hurncdl> F I CoaNTit 


follow the teaching of the British school He also 
desenbes Morrison s technique for the injection of 
bipp” inosteomvelitisandrecommends themethods 
of treating this disease m vogue m the Bntbh armv 
during the War He recommends the use of the 
Steinmann nail almost to the exclusion of cabpers 
This volume is a valuable addition to the Iibrarv 


T he small book on Diagnom and rreo/mfuf cf 

DthrmiUet i»i Infaney and Early Childhood* is of the industnal surgeon It gives in pertinent 
intended to supplement the larger textbooks of English one man s view of tbe surgical managemest 
orthopedics in a preparator) wa) its object being of these injuries IIibryEMocx 

to stimulate general practitioners and (hose in charge 

of obstetrics and infant vielfare clinics to be 00 the '^llE book on \ephriiis* u an amplification of the 
lookout for signs of earlv dcformits m those who * Coidstonian Lectures delivered before the Ro'»l 
mav come under their care The subject matter i> College of rbvsicians in the «pnngof 19 8 Despite 

well chosen and is presented in good sequence It the brenfv of the work the author succeeds ifl pr^ 

deals largel> and in a practical wav with preventive senting a survev of nephritis that provides a basis 

treatment The choice of illustrations and the exe for refleetion of the problems concerned with the 

culion of same are satisfactorv The operative side stud> ol this inexhaustible subject The tt*\ilts at 

of the treatment of the conditions discussed is not recent investigations are incorporated and their sig 

given much attention nificance indicated The modern conception of the 

This volume should be of value to the medical relation of ura;mia adema and blood pressure to 

student the interne and the general practitioner nephritis is outlined and the direction from which 

Piirnp Lcim further aid in their explanation mav be expected is 

indicated Thus it is shown how the stuov of 

O NL\ the treatment of iniuries of the skeleton urxmia involves inquir> into broad biochemical 
IS dealt with in Forrester^s Traumatic Surgery* principles how etdema is probabl) alwa>s a 
The treatment of the vanous phases of trauma to festation of damage to tissues outside the kidnev 
the soft tissues with the exception of a chapter on and how high blood pressure is more often a cause 
surgical and non surgical treatment of penpheral than a result of nephritis 

nerve injunes is not included The book is beauti The classification presented has been found bv 
fulls illustrated and gives adequate descnption of the author compatible both with existing clinical 
the author’s method of handling vanous fractures and pathological knowledge It resembles m the 
and dislocations his experience being based on man> mam that of \ olhard and Fahr Nephntis is con 
\ears of practice in the field of industrial surger> ceived to comprise (i) the nephroses (lipoid nepn 
iith additional experience obtained in the Bntish rosas chemical nephropathies and amjloid disease) 


orthopedic service during the \Var 


id Isrrtly rewmte Iqr 
6ll> cd. New Voik 


• DlAC'OSISAfD TMAtllt'nuf ILoiidl 

Vork .ad U don ^ S„a-U Reth 

A^V^'p-IBHoeberln* 


(a) glomerulo nephritis (acute diffuse chronic dif 
fuse focal and eraboUc) (3) arteriosclerosis ( pre 
nephritic stage or essential hj^pertension later 
stage with cirrhosis of spleen and kidnev s and renal 
failure the so called chronic interstitial nephritis 
the malignant renal sclerosis of Fahr) The prm 


F V C S Vl D (Load.) F R.C P 
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„od=n, medicme could regret rradmg 

chapter, ‘ Fever IIo pital Froblems is a discusaon 

of many topics not usualW found m a a oWtne ol tbw 

*^*^Twehe important contagious diseases are dc 
scribed m detail >et m untinng 

arejjplates j4of nhicharein color TheeiwUoncc 
of t^se illustrations not only makes the 
attractive but adds to its value as well Numetous 
fever charts and also some tables arc included 
Possibly the onl> improvement in ***%\®^* 

OueaKi which could be brought 
Rundle has accomplished m the revised third ^>tw« 
this Ust edition has simpK been brought up to date 
by the incorporation of adxances which have DM 
made in mediane during the past ten years In this 
respect measles and scarlet fe\et have received 
ticular attention About one fifth of the total (.014) 
pages IS devoted to typhoid under the name enter c 
fever . ^ 

The hook in its present form is much mote <»n 
venunt to handle than when tt appeared in the sue 
of the original edition It should be studied and 
for reference b> all those desiring clear dependable 

knowledge concerning contagious diseases A H 

XHE aolume written by Alfred Gosset' and as 
* sociates presents much of interest In the first 
chapter Gosset, chief of the clinic sketches the nis 
(ory the present organisation, and the functioning 
of the surgical dime and the anti cancer cente* ot 
the Salpetnete . ^ j 

Chapter II likewise from hi$ pen, is devoted to 
the description of the technique of the operation lor 
the cure of cancer of the breast It serves to em 
phasize the principles laid down b> JlaJsteo and by 

TiivAtrx BK M Cvmfjct CwtcBcicAU it do Ce'fTB* A-oni 
f^ieiicuMWSAlTrtTBitBt by A Go»«l S«con4»em» P»w 
Mastoad Oe 1917 


Handler Of special interest is the chapter on the 
Smbi^ radium and operative p^^^rnent of cerv ico 
tttenne cmccr They have performed an extensive 
h\ ^erectomy of the W ertheim type five or sit weeks 
after eiposure to radium two 

thu treated there were three fatalities Thirty two 
fonsecuUve Wertheim operations did not have a 
SStttl Fifty five and five tenths pet cent are 
ab« and well more than three \ ears after the opera 
tion There arc chapters 

anssthcsia resection of the right colon 'or majtg 
fiant tumor in two stages strawberry gallbladder, 

throvK haemorrhagic proctitis, and others 

The book is richly illustrated ^ « 

T he bool b> Hartmann on Trutaux de Clnrurit^ 
consists of fifteen separate monographs on the 
sd'cety of the stomach and duodenum A statistical 
study u presented of all cases operated upon during 
the penod 19U to 19x8 The causes of a^l deaths 
are discussed A careful climco pathologic study of 
chronic peptic ulcer of the lesser curvature w pre 
senied W hile apparently favonng gastric resection, 
Hartnann emphasizes that he bad bad good results 
with exasion of the ulcer plus a simple gastro 
enterostomy He is opposed to intervention for a 
severe bamorrbage from an ulcer Caranoma is 
thought to develop lately from a chronic gastric 
ulcer There is a valuable and timelv contribution 
on the anomalies and chronic dilatation of the duo 
denum Mesenteric compression and periduodenitis 
are discussed as the etiological factors Indications 
and technique of duodenoiejunoslomy are presented 
Gastric resection with a posterior terminolatetal 
anastomosis is carefully described and lUus^r^ed 

•Tbavait* pi CBtitTicCE «lmt« «tire Cvncicii ri it* 
tomac It DcooSupM By Henn HiMititnn B»ri» Mu»on t( 
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might ha\e been gnen in a more expliat manner 
(2) The ccsophagoscope has far less % alue than one 1$ 
apt to gather from this treatise The rcMcner 
belie\esthat the ersophagoscope, aside from its use tn 
thetemo\a\oi foreign bodies nasaverj bmitedfield 
This unique and practical monograph cannot be 
too highl> praised It should be m all medical 
bbrancs A \ CoLosurm 

■p'LE\ FN lectures on gaslro intestinal problems 
■*-< giNcnatSt Andrews during the vimter of 1917 
by prominent English physicians and surgeons arc 
published in book form under the title Culri}- 
ItiUslinal Diseasfi' The subjects arc clinical and 
statistical as regards s\ mptoms and results of treat 
ment Thc\ are usualU the personal \ie\\s of the 
speaker dcn\cd from his own clinic They do not 
seem to be the formal presentation of research but 
are more in the nature of discussion of common 
problems giving personal opinions and deductions 
rather than scientific conclusions As such the 
lectures are interesting some seem a little old 
fashioned some are disappointing but alt are north 
reading as giving the ideas of good men 

Paci Stilt* 


AN unusually good book has been written byr 
^ Oscar Mercier on the diagnosis of unnan 
disease* A short commendatory preface has been 
written by Profesior Manon The significance of 
chemical microscopical and bactenolopcal findings 
of the urine arc clearly ducussed in detail Urea ni 
trogen retention m the blood Ambards constant 
and the excretion of phenolsulphonephthalein are 
given as the most accurate methods of testing renal 
function About one third of the treatise is given 
over to modern radiographic studies of the Lidoev 
pelvis ureter and bladder The presentation of the 
value of lateral cystography is amply illustrated 
The cy stoscopic appearance of ' anous lesions of the 
bladder and urethra is discussed in detail and each 
condition is clearly depicted in colored illustration 
The book 1$ a valuable contribution on the utilixa 
tion of modern urologic methods of diagnosis and 
apparently is intended for the specialist rather than 
the general practitioner \i.\centJ OConok 


\,fODERN urologic diagnosis is dependent not 
iVl Qnij on cystoscopy but on ureteral cathetenra 
tion a study of renal function roentgen raj exam 
mations and pyelography These subjectsas weU as 
operative cystoscopy are considered by Dr Eugen 
loseph the author of Lehrhuch der diagnosluhen und 
cperalnen Cisloskopte* Because of its completeness 
the book is a novel departure 
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About one half of the book is devoted to the sub- 
ject of cystoKOpy exjjosition A point that is well 
taken and of such importance that it is nghtlv 
stressed by the author is the v alue of the history and 
a careful phy sical examination before the cystoscopy 
IS done The various types of cystoscopes and the 
technique involv ed in achieving the best results in 
cjstoscopic examination as well as the vanousbnds 
od anesthesia are thoroughly discussed 

The different cv stoscopic findings in the usual and 
the rare bladder lesions are given The cystoscopic 
pictures and even such rare lesions as bilhama and 
malacoplakia are well illustrated 

The value of roentgen ray examination and the 
subject of pvelography are carefuUv presented and 
well illustrated 

A subject that is ably treated bv the author is 
operative cvstoscopy, and because of theluad man 
ner m n hicb it is handled an mteresting and mstruc 
tiv e chapter is added to the book 

Thecndovesical treatment of bladder tumors the 
crushing of stones in the bladder under vision the 
treatment of stones m the ureter and the technique 
of ureteral dilatition receive the attention which 
these subjects should alnavs receive in a work on 
operative cystoscopv but it 1$ not often that the 
descriptions are as detaded as in this lUumtoatiog 
and profusely illustrated work ILL Eretscoiie* 

AS the title page states the book by Lauriac* is a 
^ general sludv oi the subject of artifiaal stejih 
xation from the g> necologieal point of view After 
a bnef introduction and historical resume the author 
presents bis essai de justification limited to 
discussion of the souological and medico legal argu 
ment The indications for sterilization follow the 
well beaten path of those diseases of vital iml»rt 
tuberculosis the cardiopathies renal affections blood 
disorders neuropsychosis and contracted pelvis 
The argument is ably re enforced wilb statistics 
from recent dinical reports from French and German 
sources In discussing eugenics as an indication 
however the author makes efficient use of reports 
from vanous states m our own country 

The second part compnses a rev lew of methods of 
sterdixatioQ in which most of the better known pro 
cedures are set forth In general the matenal made 
use of is well presented and set forth clearlv defi 
nitely and in an orderh manner rartieulaily well 
formulated are the author s conclusions A some 
what Icngthv but not comprehensive bibliography 
IS appended C C 


I Iv his book on h emorrhoids ‘ Morley stresses the 
importance of having an expert treat hxmor 
rhoids w helher the mjection treatment is used or an 
operation is performed Alorley s comparison of the 
tune required to effect a cure bv injeciwtvs with that 
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V IABLE bacteria have been isolated by 
difierent investigators, from surgically 
resected gall bladders that have been 
the site of cholec>stiti8 That some of these 
bacteria are causative is shown b> the fact 
that ihe> product lesions of the gall bladder 
^hcn injected into experimental animals 
This has been shown b> vanous investigators 
(2.4.0,7,10 n 13) Some have been unable 
to duplicate Rosenovv ’s results whereas others 
such as Wilkie, have reproduced his results 
cuUutally as Well as expenmentallj \\ilkie 
has Isolated, as has Rosenovv, the causative 
streptococcus in the biliary lymph node as well 
as in the wall of the gall bladder in a v er> high 
of cases He also has reproduced 
the lesions in rabbits in a striking manner, b> 
injecting the streptococcus m different ways 
Recently at The Mayo Clinic we have made 
cultures from 300 consecutive gall bladders, 
Using Ro«cnow s technique and in some in 
stances Wilkie’s modification The cultures 
"ere made irrespective of the reasons for ri 
inoval of the gall blaildcrs and irrespective of 
he amount of pathological change visible 
"enty three per cent of the patients were 
men 77 per of vvhom bp per 

cent Were married Many of the women gave 
of cholecy-stitis starting or recurring 
s ortly after childbirth Most of the patients 

^ bnitctd ( poUn 


were more than 40 years of age, the youngest 
was 19 years of age, and the oldest 77 years 
The majority (85 per cent) of all of these pa 
lients had jxitential foci of infection, such as 
pulpless teeth, chronic lacunar or follicular 
tonsillitis prostatitis, endocervicitis, and sinu 
sitis I hemajonty of those who returned to The 
Mayo Clinic later for re examination still re 
tamed such foci even though there were con 
suUant’s notes on the charts advising their 
remov al 

The cases were divided into four groups ac 
cording to the symptoms (tabulation) Any 
patient who had a tv pical history of disease of 
the gall bladder w as placed in group i or a 
If the condition was of 4 months’ duration or 
less the patient was placed in group i, if of 
more thin 4 months’ duration, in group 3 
Group X included those patients who bad in 
distinct or vague symptoms not exactly typ 
ical of disease of the gall bladder Group 4 in 
eluded those patients in whom a stone m the 
(^stic or common bile duct was the essential 
finding According to this classihcation, there 
were 0 cases m group 4.m 3 of which cultures 
made from the gal! bladder were sterile and m 
the other j of which the predominating or 
ganism was a gram negative bacillus, m none 
was a streptococcus found There were 116 
patients m group 3, and cultures made from 75 
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made a culture from the remaining portion of 
the V, all, consisting largelj of the mucosa, af 
ter It had been washed in stenle solution of 
sodium chloride It sometimes happened that 
cultures of the outer portion of the wall con 
tamed staphylococci alone or staphylococci 
mixed wnth streptococci, or bacilli, whereas 
the mucosal portion of the wall was stenle or 
contained the streptococci or bacilli without 
the staphylococci This also was true of 
bacillus subtihs m a few instances Conse- 
quently, we feel that sometimes at least, ba- 
cillus suhtilis and staphylococcus albus were 
contaminants In this respect our results cor 
respond with those of Mestitz and Rittner, 
who examined smears and sections of the gall 
bl idder immediately after surgical removal of 
the gal! bladder and again after culturing the 
tissue rhey found that m some cases in 
which the direct examination was negative, 
cultures showed staphylococci, or in cases m 
which the direct examination showed other 
o^nisms, after incubation the tissues showed 
the other organisms and staphylococa 
It IS known that bile inhibits the grow th of 
Organisms, especially streptococci In our 
ex^«rience it did not do so unless present in 
rather large, amounts This seems to be con- 
trary to the experience of Wilkie In only one 
JtisUnce did the outer portion of the wall 
yreld a streptococcus when the inner portion 
remained sterile, and the growth of this strep 
tococcus w as not inhibited w hen 5 drops of the 
oiie were added to 15 cubic centimeters of the 
culture medium before it was inoculated with 
’ drops of a culture of the streptococcus in 
question In tubes containing the macerated 
gallbladder we have often added, 
with a Pasteur pipet, up to xo drops of bile 
t ater proved stenle) from the same gall blad 
cr and have found that in the tubes which 
contained the bile the streptococcus and other 
grew as well as m those to which 
added This was true no 
, bile came from gall blad 

rs the w alls of w hich contained streptococci, 
After we had determined this 
ouen enough to cotivnnce ourselves wc 
cultunng the wall piecemeal and 
of Ft} Ihe tissue m several changes 

enle solution of sodium chloride 


The number of our positive results m this 
senes is not as high is that obtained several 
years previously with the same technique, nor 
as high as that obtained b\ Rosenow or by 
Wilkie One of us (g) has reported previously 
that tetiothalem sodium N N R (lodeikon) 
has a marked bacteriostatic action for strep 
tococa, and we thought that its extensive use 
for diagnostic purposes at The Mav 0 Clinic in 
the last 2 to 3 years might be responsible for 
the lowered incidence of positive cultures 
Thus, we determined the time interval be 
tween the giving of the d> e and the making of 
the cultures from the resected gall bladders in 
the cases with negative cultures on the one 
hand and in those with positiv e cultures on the 
other hand Ninety nine, or approximately a 
third of the patients, did not receiv e dye Most 
of these 99 cases, m which bacteria, especially 
streptococci, were found, were classified in 
group I , in these cases rather acute conditions 
prev ailed and a dy e test w as not advisable or 
necessary In contrast, the majority of nega 
tive cultures m the 99 cases were from group 
3, in which the syTnptoms were not typical of 
cholecystitis 

Of the 201 remaining patients who received 
the dye, the time interval m davs between the 
giving of the dye and the making of the cul 
lure from the gal! bladder was determined 
rhis time interval was least m the group m 
which cultures remained sterile, and was 8 2 
days In the group in which a bacillus was 
isolated, the lime interval was 84 days In 
the group in which various forms of staphy 
lococci and diphtheroid organisms were iso 
lated, the time interval was 10 4 days, and in 
the group in which a streptococcus was iso 
lated the average time interval was 11 2 
days whereas in the group m which the 
streptococci were isolated in pure culture the 
average time interval was 12 8 days 

Rabbits were given intravenous injections 
of freshly isolated cultures of the various or 
gamsms, both wnth pure cultures and with 
mixed cultures, according to the technique 
desenbed m previous publications The am 
maU usually were given injections on three 
successive days and were allowed to live from 
I to 6 weeks During the experiments we 
discoveied, as Cecil had discovered in expen 
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of the gall bladders (65 per cent) were stenie, 
of the remaining 41 cultures, the predominat 
ing organisms were staph>lococci and \anous 
bacilli In only 8 of the 41 was there a gtceti 
producing or indifferent streptococcus fhere 
were 82 cultures of gall bladders of patients 
from group 2, 40 of which were sterile and 42 
of which contained streptococci, staphjlococa, 
or bacilli Group i consisted of 96 cultures 
and only 32 per cent were stenie Of the 64 
positise cultures in group r, 45 (70 per cent) 
contained streptococci, 35 of the 45 were pure 
cultures of streptococci Thus, m group i, in 
which one would expect good cultural results 
if the bactena are of etiological significance 
68 per cent of the cultures were posituc, with 
streptococci predominating In group 2, m 
which the condition had become chronic, 51 
per cent of the cultures were positne In 
group 3, in which most of the ssmptoms were 
sague and indistinct only 35 per cent of the 
cultures were positive In group 4 m which 
obstruction to the ducts was the mam finding. 
SO per cent of the cultures contained a baal 
lus, but m no instance was a streptococcus 
isolated 

Altogether cultures were made from 300 
gall bladders of which 150 (30 per cent) were 
sterile Of the 150 cases in which the cultures 
were positive, m 66 (44 per cent), the pre 
dominating organism was a streptococcus, m 
45 (3® cent), a bacillus, and in 39 (26 per 
cent), a staphylococcus or other related coca 
In this senes of 300 gall bladders there were 
65 “strawberry ” gall bladders of which 46 (71 
per cent) were sterile From 9 gall bladders a 
streptococcus was isolated, from 7, a bacillus 
and from 3, staphylococcus albus In most of 
the cases m wluch a positive culture was ob 
tamed from “strawberry ’’gallbladders there 
also was a complicating factor such as a stone 
in the cystic or common bile duct, or there was 
perihepatitis definite enough to be mentioned 
m the surgeon’s report 

\\e aUo made cultures from numerous 
cystic lyTuph nodes Cultures therefrom ap 
proximately paraUeled those obtained from 
the walls of the gall bladders 

The streptococci usually produced distmet, 
green colonies on blood agar, often requiring 
a gradient of oxy gen tension for grow th The 


majority did not grow on a streaked blood 
agar plate until after at least one culture had 
been made in glucose brain broth The baal 
h were mainly gram negative bacilli, usually 
they fermented dextrose, but the reactions 
of fermentation were vanable in the other 
sugars In three instances the reactions in 
sugars were those of typhoid baalli In a 
few instances, a gram positive, spore bearing 
baallus was isolated This was considered 
either a contaminant or a secondary invader, 
since it rev er produced any gross lesions in 
rabbits According to the reactions m <ugars, 
the streptococci most frequently isolated w ere 
Streptococcus fxcalis and streptococcus mi 
tior The other two types encountered to a 
lesser extent were streptococcus non himohti 
cus 1 and 3 Is either the streptococci isolated 
from the bile or from the w all could be placed in 
any particular group since all the strainswere 
isolated at times only from the wall, at other 
times only from the bile and at tunes from 
both the waU and the bile Much stress has 
been placed recently on the relationship be 
tween streptococci and enterococci As yet 
there IS no definite agreement as to what con 
stitutes an enterococcus Some German au 
thors (5) believe the enterococcus to be a 
variant of streptococcus vindans Practically 
all of the strains that we have isolated are not 
enterococci according to the standards as 
summarized by Dible They belong rather to 
the streptococcus vandans group called green 
producing streptococci by Rosenow to dis 
tinguish them from the streptococcus vnndans 
lenta described first by bchottmueller 
Whenever extensive hEmorrhagic chole 
cystitis or marked empyema of the gall 
bladder was encountered cultures therefrom 
almost invariably contained a gram negative 
bacillus, alone or in mixture wnth the strepto 
coccus, and the gram negative bacillus usually 
fermented dextrose According to cultural and 
experimental results staphylococcus albus 
was considered more often a coincidental than 
a causal factor, although m some instances the 
staphylococcus could not be considered a con 
tammant Frequently, in making cultures 
from the wall of the gall bladder, we dissected 
off a piece of serosa and musde and made a 
culture from it separately We then, also, 
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made a culture from the remaining portion of 
the wall, consisting largely of the mucosa, af- 
ter It had been washed in sterile solution of 
sodium chloride It sometimes happened that 
cultures of the outer portion of the wall con 
tamed staphjlococa alone or staphjlococci 
mited with streptococci, or bacilli, whereas 
the mucosal portion of the wall was stenle or 
contained the streptococci or bacilli without 
the staphylococci This also was true of 
bacillus subtihs in a few instances Conse- 
quently, we feel that sometimes at least, ba- 
cillus subtihs and staphjlococcus albus were 
contaminants In this re&pect our results cor 
respond with those of Mcstitz and Ritlner, 
who examined smears and sections of the gall 
bladder immediatelj after surgical remo\al of 
the gall bladder and again after culturing the 
tissu« They found that m some cases in 
which the direct examination was negati\e, 
Cultures showed stdphjlococci, or m cases in 
which the direct examination showed other 


Organisms, after incubation the tissues showed 
the other organisms and staphylococci 
It is known that bile inhibits the growth of 
organisms, especially streptococa In our 
^^l^rience it did not do so unless present in 
lather large amounts This seems to be con 
trary to the experience of \\ ilUe In only one 
instance did the outer portion of the wall 
yield a streptococcus when the inner portion 
remained sterile, and the growth of this strep 
tococcuswas not inhibited when 5 drops of the 
lie were added to 15 cubic centimeters of the 
culture medium before it was inoculated with 
2 drops of a culture of the streptococcus in 
question In tubes contaming the macerated 
«s$ue of the gall bladder we ha\ e often added, 
^ n a Pasteur pipet, up to 10 drops of bile 
t a er prosed stenle) from the same gall blad 
r and base found that m the tubes which 
^tamed the bile the streptococcus and other 
orpmsms grew as well as in those to which 
® been added This was true no 

aLc fl ” sterile bile came from gall blad 
nr of which contained streptococci, 

t, , After we had determined this 

” enough to convince ourselves, we 
cultunng the wall piecemeal and 
ofSJ tissue in several changes 

stenle solution of sodium chloride 
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The number of our positive results m this 
senes is not as high as that obtained several 
years previously wnth the same technique, nor 
as high as that obtained by Rosenow or by 
Wilkie One of us (9) has reported previously 
that tetiothalem sodium N N R (lodeikon) 
has a marked bactenostatic action for strep- 
tococa, and we thought that its extensive use 
for diagnostic purposes at The Mayo Clinic m 
the last 2 to 3 years might be responsible for 
the lowered incidence of positive cultures 
Thus, we determined the time interval be 
tween the gmng of the dye and the making of 
the cultures from the resected gall bladders in 
the cases with negative cultures on the one 
hand and m those w ith positiv e cultures on the 
other hand Ninety nine, or approximately a 
third of the patients, did not receiv e dy e Most 
of these 00 cases, in which bacteria especially 
streptococci, were found, were classified m 
group I , in these cases rather acute conditions 
prevailed and a dye test was not advisable or 
n< cessary In contrast, the majority of nega 
tive cultures m the 99 cases were from group 
3 m which the symptoms were not typical of 
cholecvstitis 


Of the 201 remaining patients who received 
the dye, the time interval in days between the 
giving of the dye and the making of the cul 
ture from the gall bladder was determined 
This time interval was least in the group m 
which cultures remained sterile, and was 8 2 
days In the group m which a bacillus was 
isolated the time interval was 84 days In 
the group m which various forms of staphy 
lococci and diphtheroid organisms were iso 
lated, the time interval was 104 days, and m 
the group in which a streptococcus was iso 
lated, the average tune interval was ii 2 
days, whereas in the group in which the 
streptococci were isolated m pure culture the 
average time interval was 12 8 days 
^bbits were given intravenous injections 
of freshly isolated cultures of the various or- 
ganisms both with pure cultures and with 
mixed cultures, according to the technique 
described in previous publications The am 
mals usually were given injections on three 
successive days and were allowed to live from 
I to 6 weeks During the experiments we 
discovered, as Cecil had discovered m expen 
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lit, « I mpjcrna of ihc jnll blad kr of a laUiit 
alter Iho intn\caou$ mictions «i(h 4 and j cubKnnii 
metcn re pi>cUveU of a *4 hour sluco«<. tram broth cul 
lure of streptococci obtained from a turi;tcall> rejected 
(tall bfiddcr 

mentson anim7!a tulh arfhriffs that rcpiafed 
mjtctions CNcn though srmll o\tr a longer 
penod of time, produced better results in 
manj instancts In our e^ptnence pure cul 
lures of slapb>]ococcJ ne\er producetl chole 
c>stitis, neither did cultures of so called 
iliphtheroid organisms unless the diphtheroid 
organisms were streptococcus \ariants as 
e\Tdenced b> subcultures In practicalh 
e\er} culture of a gall bladder that had been 
the sue of empyema and that had markedly 
thickened walls and in cultures of hTmor 
rhagu, gangrenous gall bladders a gram 
negati\e bacillus was isolated sometimes in 
pure culture and often mixed wnth a strep 
tococcus When such freshl> isolated cultures 
were injected into rabbits in small doses 
(bacilli of the colon group arc quickh fatal lo 
rabbits) the> sometimes also tended to pro 
duce hxmorrhagic gangrenous cholecjstitis 
In the rabbits that recened injections of 
cultures of the streptococcus, focal lesions of 
the gall bladder often de% eloped within 24 
hours Ilouerer, in order to produce chrome 
indurated lesions, or choMithiasis, j to 5 
w eeks were needed In this respect, the colon 
bacillus differs from the streptococcus be- 



I-iR * a Action of the s-all of the gall bladder shown m 
I iKure « There is ssellini: and necro is of the cells of the 
tipsot the siffi (h»matoT> Iin and eo in Xijol i streplti- 
cocci in the necrotic Up of the iiJJus (Cram \\ ei»ert sum 
X 1000) 

cause the colon bacillus usuallj produced 
mucopurulent bile with necrosis of the wall, 
m a shorter time 

Iltogcther 72 strains were injected into 
rabbits FortN-one strains contained the 
Streptococcus in large numbers and sS tpS 
per cent) of theve localized in the gall bladder 
of ihe nbbit In contrast none of the strains 
of staphjlococcus albus andonlj 5 of the 31 
Strains in which the streptococcus was ab- 
sent or present onh in \ erj small numbers 
localized in the gall bladder of the rabbit 
Sexentx eight rabbits were gixen injections of 
these 41 strains containing the streptococcus 
and in (4^ per cent) lesions of the gall 
bladder dexcloped In contrast ^4 rabbits 
xxcre gixen injections with the 31 other 
strains and in onh 3 (g per cent) lesions of 
the gall bladder dexeloped Xltogether 13’ 
rabbits xxere gixen injections of cultures ob 
tamed from the surgicallx resected gall btad 
ders and in 40 (30 per cent) lesions of the gall 
bladder dex eloped The highest incidence of 
localization elsewhere m the bodj was in the 
joints (2 per cent) These percentages are 
comparatixcl) low but it must be remem 
bered that the m2)ont\ of such erpenmcntal 
lesions arc self healing Consequent!) , in our 
endeax or to produce marked and more chronic 
cxidence of cholecxstitis as well as of chole 
Iithiasis the animals were allowed to hxe for 
a long tune and during this time the more 
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Fig 4 a Section of the «all of the gatl bladdershoun tn 
Figure 3 The trail i« thickened and there is marked cellu 
Iitis uiih necrosis of the infiltrated tissue (hxmatoTylin 
and eosin X80) * colon bacilli and streptococci found m 
the necrotic area shown in a (C ram AVeigirt stain X looo) 


Pig 3 Himorrhagic einp>«ma of the gait bladder of a 
rabbit with adherent necrotic omentum 3 da>$ after two 
intravenous injections of 5 and 6 cubic centimeters of a 
at hour culture of a nurture of streptococci and colon 
bacilli isolated from a surgically resected gall bladder 


superficial and acute lesions healed Not- 
''ithstandmg this, including all the strains 
injected, some of which undoubtc<ll> were 
contaminants the percentage of specific lo 
cahzation m the gall bladder was approxi 
niatelj ten times that obtained when specific 
strains isolated from patients with other 
diseases were emplo>ed 
The following results illustrate the vanous 
t>pes of experimental lesions obtained 


\ married woman ageduiiears with a history of 
cholec\slilis of ig leurs duration with recent ex 
wasoperated on ^ cholec)stoeramh3d 
not been made \t operation subacute cholecvslitis 
as found implanted on chronic cholecxstitis and 
multiple stones Cultures made from the 
aU of the gall bladder and from the bile contained 
men producing streptococci Cultures of the cen 
1 ai portion of the stones were sterile 
two rabbits were each given intravenous mjee 
ons on 3 successiie da\s of 4 and 5 cubic cent> 
fcspectiveh of a glucose bram broth culture 
‘’ixdavslater the rabbilswere 
' '} despatched One rabbit had 

ema of the gall bladder and slight perihepatitis 
the gall bladder revealed 
erous streptococci in places and coexisting coc 
of the gall bladder Cul 
str—. blie contained numerous green produnng 
P ococci whereas all other cultures were stenle 


There were no gross lesions m the other rabbit except 
those found in the galJ bladder which was distended 
and the wall of which wascedematousand thickened 
with irregular white confluent areas (Fig i) Ad 
herent to (he mucosa were numerous tmv gra>ish 
white phicbohth like bodies there were also a few 
of these bodies free m the bile which w as w atery and 
pale gravish green but which otherwise was grossl> 
unchanged Cultures of the blood spleen and joints 
were sterile Those of the bile and wall of the gall 
bladder consisted of countless green producing strep 
tococa 

Sections of the wall of the gall bladder (Fig a 0) 
showed evidence of destruction of the raised portions 
otlhemucosalfolds with round cell infiltration many 
of the celU were leucocxlcs Figure 2 b shows the 
streptococci m the necrotic areas show nm Figure 2 a 

The following results were obtained with 
a mixed culture of streptococci and bacillus 
coll 

A woman aged 61 \ears had been operated on 
previously for empvema and fistulas of the gall blad 
der at which time approximateh two thirds of the 
gall bladder had been removed bhe returned 3 
X ears later with a recurrence of s>mptoms At oper 

ation chronic catarrhal cholecvstitis was found the 

walls of the gall bladder were thickened Cultures 
made from wall of the resected gall bladder con 
sisted of a mixture of green producing streptococa 
and bacillus colt 

Two rabbits were each given injections on 2 sue 
cessive davs of $ and 6 cubic centimeters tc'pec 
tivclx of a glucose brain broth culture of this mix 
turc One of these rabbits died 63 da>s later The 
body was emaciated but there w ere no gross changes 
except those found in the gall bladder which con 
sisted of definite empjema with tmv stone hke 
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I In j Slones in lh« pall bladJcr of a nbbit 4« da« 
after l»o intrasenous injeelions of 4 and j cuba cenli 
inelen rc peetnel} of a J4 hour clucos« bnin broth cut 
ture of streptococci and staphjlococci obtained from a 
surgical!) resected eall bladder 


bodies free tn the bile The other rabbit tiss des 
patched sS da>s after the first injection Necropss 
did not rev eal {trosslesion« eccept that thegalt bladder 
vv as distended and the vs alls were white and tWl>ened 
(Fis 3) The bile was replaced b) a seropurulent 
fluid m which were mans small white flakes Direct 
smears of this matenal revealed gram negative ba 
ciUi and streptococci 

Sections of the wall showed it to be marked!) 
thickened and infdtrated throughout with leuco 
c)tes the mucosa was destro)ed (Fig 4 o) Figure 
4 b shows the bacilli and strcptococa scattered 
throughout the necrotic and seminecrotic tissues 


In order to suggest the probable relation of 
bacteria to formation of gall stones the fol 
lowing experiment is recorded 


Cultures were made from a surgicallv resected 
gall bladder in which subacute slightlv h^morrhape 
cholec) stitis was implanted on chronic cholec>5titis 
There was one fairh large stone in the lumen of the 
gall bladder A rabbit was pven an intravenous 
injection on two successive davs with 5 and 4 cubic 
centimeters respective!) of a glucose brain broth 
culture of green producing streptococci and staphv 
lococcus albus obtained from the wall of the sur 
cically resected gall bladders The rabbit remained 
anoarently well and was despatched 43 davs later 
sfeaopsy revealed a distended gall bladder the 
of which was thickened throughout but was mart 
edly thickened m places so as to form sm^ s^de 
nodules i to s miUimeters m their greatest diameter 
attached to the tips of the folds of the mucosa (Fig 
5) There were also two such nodules free in the 



fig 6 a Sectionof the nllof the gall bladdersboTTim 
figure 5 at the juncture of the stone with the viUus 
Sttandsofsnable connective tissue run for virying distances 
into Ihe dark necrotic (stone) portion (himator>lin aod 
to«in Xjjo) b streptococci in the living part of the villus 
< myiuds of streptococci and staph) lococci m the necrotic 
(stone) portion of the villus 

bile which was abnormal!) viscid and pale gravish 
green Touching and cutting these nodules rev ealed 
them to be Arm putt) hke masses containing some 
grilt) or calcareous substance Cultures of the bile 
and of portions of these ‘stones ’ consisted mainlv 
of green produangstreptecoca withstaphjlococeu 
albus 

Sections of the wall through such areas revealed it 
to be markedlv thickened and cedematous The mu 
cosa was largeh necrotic and was absent in places 
The nodules were situated at the former site of the 
tips of the folds of the mucosa w hich the) replaced 
There was a sharp line of demarLilion betvreea the 
wall and the nodules The nodules consisted of a 
homogeneous firm pink mass of eosin staining ma 
terial containing mvriads of bacteria In the nod 
ules near the attachment to the wall of the gall 
bladder were strands of apparently viable connee 
tive tissue that so far had resisted the action of the 
bactenal products These connective tissue strands 
were contmuous with the connective tissue of the 
wall of the gall bladder (Fig 6 a) The streptococci 
and stapbvlococci were most numerous at the distal 
end of the nodules (Fig 6 b) and the) decreased m 
number asone approached the juncture of the nodule 
with the wall of the gall bladder Streptococa also 
were found for some distance in the grosslv un 
changed tissue beneath the nodules (Fig 6 c) 

These experiments re emphasize the fact 
that in certain forms of cholec>stitis patho 
genic organisms are present especial!) green 
produang streptococci and gram negative 
baalh On the contrary when the patholog 
ical diagnosis is ‘ straw ben) gall bladder, 
cultures from such tissues are usually sterile 
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unless there are complicating factors such as 
hepatitis or stones m the ducts 
By classifying the patients according to 
symptoms, ^e were better able to determine 
the relationship of bacteria to cholec\stitis 
For example, in a patient with a stone m the 
common bile duct, one would hardlj expect to 
find pathogenic bacteria m the wall of the 
gall bladder unless it also was diseased or un 
less the bacteria had entered the gall bladder 
dunng stasis of its content Likewise, one 
would not expect to find bacteria very fre 
quently m gall bladders from patients in 
group 3 whose symptoms were not typical of 
cholecj stitis In some of the patients in group 
3 gross evidence of cholecj stitis could not be 
found at operation Instead, there was found 
in sone cases, hepatitis, duodenal ulcer, or an 
inflamed appendix, whereas m others various 
adhesions were found by which the symptoms 
cojid readily be explained In such instances, 
without gross evidence of cholecystitis, one 
would not regularly expect to obtain patho- 
gcnic bacteria from the wall of the gall 
bladder 

Patients in group a had a rather chronic 
condition, and unless exacerbations occurred 
at Various times, the chances for obtaining a 
positive culture here aUo were minimal On 
the other hand, the majority of cultures from 
patients in group i should be positive if bac 
lena ate associated with the cholecystitis and 
this seems to have been our experience The 
ivaiontj of positive cultures containing strep- 
tococci espeaally w ere obtained from patients 
m group i , whereas the majority ol stenic cul 
turts w ere obtained from patients m the other 
groups W e had hoped that there might prove 
to be a much longer interval of time between 
the giving of the dye and the mlturcs of the 
wall of the gdll bladder m those cases in which 
the cultures were positive, m contrast to the 
w\vh negative cultures In accordance 
with our hopes there was a difference of 7 and 
3 days between the cultures that were sterile 
and those that were positive for the cocci 
ethaps this was sufficient to account for the 
lUiercnce in the cultural results If so it may 

V,i ^'vp’mn why cultures of resected gall 
adders nide recently contained sliepto 
cci less often than the cultures obtained 4 or 
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more years ago, such as Rosenow’s It may 
show , moreov ei, that the dy e is endow ed with 
therapeutic value 

There is another reason whv Rosenow’s re- 
sults are higher than ours His work was done 
years ago, when surgical measures were post 
poned until definite disease of the gall bladder 
was found Then, too, he worked with selected 
cases m which gross pathological stales of the 
gall bladder were marked, and he rejected 
those gall bladders that were grossly un 
changed 

That streptococci became localiaed in a gall 
bladder previously infected with coccidium 
cumculi lUustrates that places of lowered re 
distance may be more susceptible to infection 
It does not necessanly vitiate the factor of 
elective localization, because m many in 
stances streptococci obtained from cases other 
than those of cholecystitis and injected into 
rabbits the gall bladders of which were in- 
fected with coccidium cunicuh, did not local- 
ize m such prevnously infected gall bladders 
but produced lesions elsewhere 

Most of our experimental data m rabbits 
are in accordance with those of other similar 
studies However, the production of chole 
cystitis with organisms other than strepto 
coca, namely, gram negative bacilli, is of 
significance because it implies that the e 
baalli are not merely secondary invaders, a 
pomt originally mentioned by Rosenow It 
also strengthens the idea of many that tj 
phoid bacilli, apparently quiescent for a time 
m the gall bladder, may give nse to disease of 
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the Rill bladder, and that, therefore, the Rail 
blad<Icr maj act as a focus of infccUon Our 
inabilitj to produce lesions \Mth pure cultures 
of staphj lococci strengthens the idea that the> 
arc relati\e]\ unimportant 

At the timeof thcnritin^of this paper the 
report of Ilranch ^\as noted His results com 
pare \erj closclj with ours, even as rcRards 
the bile in the media He found the following 
organisms in cultures and fhej arc listed in 
the order of their frequency bacilli strepto 
COCCI and staphj lococci Our results would 
place the streptococci first and the bacilli 
second His conception of the bacterial con 
tent in \arious t\7)esof gall bladders is similar 
to ours and is aptlj expressed m the following 
statement * As for the relatixe frcqucnc> of 
the t\pes of choIecNstitis from v\hich wc rc 
co\ er organisms the disconcerting consist cnc> 
of positu e cultures from the acute cases isonl) 
equalled b) the per»i<tent lack ol grow ih from 
the chronic cases ” 

CONCLUSIONS 

1 The majont) of surgicall) resected gall 
bladiicrs from patients with acute or subacute 
cholecjstitis contain pathogenic bacteria, 
whereas the majorit) from patients who ha\e 
chronic cholec>stitis are sterile The organ 
isms isolated are according to their frequenc> , 
green producing streptococci gramnegatixe 
bacilli and staph^ lococci 

2 Culture^ from ‘ strawbcrr>” gall blad 
ders are usuall> sterile unless there i» a com 
plicating factor 

3 There is a longer time inter\al between 
the giving of the tetiothalem sodium N N R 
and the making of cultures from the gall 
bladders in those cases, in which the gall blad 
ders were found to be infected than in those 
that were sterile 

4 Streptococci isolated from grossl> dis 
eased gall bladders are of etiological signih 


cance, since thej tend to reproduce the 
ckohcystUis and cholelithiasis in etpenmen 
tal rabbits when injected intraAenousIj The 
colon bacillus also ma> have a selective action 
for the gall bladder It is usualh found to 
gethtr with the streptococcus and is found 
frequently in rclatiielj acute cases or m cases 
in which there arc stones in the common or 
Qstic duct Staphylococci also are encoun 
tered, but v\c have found them to be non 
pathogenic for the gall bladders of rabbits 
when injected in pure culture 
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J\iirS DENTOV M D a\t) GILBERT D\LLDORF M D Brookl\-n 

From ihe Deparlments al oiThc BrooUyp Hospitil »nd The New h ork Hospital 


T his report IS concerned \Mth a foreign 
bodj tj'pe of inflammatorj process m 
the o%Tduct which simulates tubercu- 
losis histoIogicall> and which we behe\e has 
frequentlj been confused wnth tuberculosis of 
the o\iduct 

Tuberculosis salpingitis, according to cur 
rent conceptions, constitutes about 10 per 
cent of chronic adnexal disease As gauged by 
statements in commonly recognized reference 
works on surgery , gynecology and pathology 
it la usually regarded as (he common form of 
genital tuberculosis in the female Numerous 
authors state that it is benign in course in 
contrast to many forms of surgical tubercu 
losia and that following salpingectomy re 
co\ery is prompt and permanent m a large 
share of the cases 

Clinicians ha\e naturally distinguished be 
tween cases in which tuberculosis is apparent 
elsewhere or widespread m the abdomen and 
tho-e m which it is limited to the tubes It is 
quite likely that the favorable course m cases 
of the latter ty^ie is largely responsible for the 
benign reputation of the disease 
Our attention was attracted to the disease 
by observation of 3 cases in current patho- 
logical material, of large, irregular, nng like 
masses 0/ some foreign substance m sections 
of oviducts, which though much enlarged and 
patently diseased had some of the gross fca 
lures of tuberculosis The histological details 
in these cases showed clearly that the foreign 
material w as not a residuum of previous casca 
tion They were generally enclosed in the 
bodies of large giant cells and there was usu 
illy associated a granulomatous reaction with 
endothelial hyperplasia, tubercle 
ike focal lesions and in lome instances limited 
antmic necrosis These interesting cases were 
ong the subject of study and from the ap- 
pearances of the rings of foreign substance it 
w as suggested that they might be the shells of 
‘ Pnrasites possibly oxyuris vermiculans 
in Iv reported to have been found 

the lubes by several observers Further 


observations made this explanation of the 
nature of the substance appear incorrect but 
also prompted a critical review of the avail- 
able cases classified as tuberculous salpingitis 
Thirty four specimens containing this foreign 
material have been found m a total of 78 
cases previously diagnosed as tuberculous 
salpingitis A review of these specimens made 
apparent the fact that the foreign material 
was present m cases in which the lesions were 
least typically tuberculous and not discover 
able in those cases in which there was more 
satisfactory histological evidence of tuber- 
culosis 

PATIIOLOOV 

Gross palholog\ A review of the operation 
notes of the surgeons who had cared for the 
78 patients showed that the existence of tuber- 
culosis in the pelvis was suspected in only 
about one third of the cases on examination of 
the organs i« situ In about the same number 
of the cases pinhead size gray bodies were 
visible on the serous surfaces of the tubes and 
occasionally on the surfaces of contiguous 
viscera Free fluid was present m the pelvis 
m about one sixth of the cases and in a few of 
these It was blood stained The degree of en 
largemcnt of the tubes varied somewhat but 
they were not usually more than i 5 to z centi 
meters m diameter In sev eral cases there w as 
complicating secondary infection with pun 
fonn matenal in pockets between adhesions 
Adhesions in the pelvis were usual but did not 
differ from the adhesions m chronic pelvic 
disease They were usually formed by simple, 
not tuberculocaseous gnnulation tissue 
After removal the oviducts were enlarged 
and firm and tubercle like bodies were more 
commonly visible than at operation On sec 
tion thev w ere gray or pinkish gray , sometimes 
with softened centers In only one third of 
the cases was there gross caseation With but 
4 exceptions the tubes on section were of 
essentially normal shape and the increase in 
size was due mainly to increase m bulk of the 
mucous membrane In a large number of the 
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Fig i Cro«s action of ovjduet The poihnes of most 
of the mucous folds are Hill \isible The muKle fo»t is not 
thickened The outlines of five or sit smsit foreign t>o<!y 
tubeKics can ]u$t be made out at this magnificalion 


cases the site of the Jumen nas mth a 
solid red core The ovaries were rtot ustjall> 
invoKed unless incorporated m the adhesions 
or inflammatory tissue about the tubes In 
bnef, the tubes on section usually had neither 
the appearances of a chronic suppurative 
process nor of frank caseation 

Utcroscopic patholog) In the 57 cases in 
which we considered that the morphological 
changes were deficient m important character 
istics of tuberculous lesions including the j4 
cases m which the collections of foreign ma 
terial were found, the lesions were limited to 
the serous and mucous coats The lesions of 
the serous coats were of two types small 
tubercle like nodules which formed in or about 
subserous lymphatics, and simple granulation 
tissue Nfany of the small, gray bodies vvsjWe 
grossly were not tubercles but small collec 
ttons of lymphoid cells, some even having 
germinal centers Most of the subserous 
nodules were of foreign body tubercle type 
with a delicate reticulum and numerous smaB 


giant cells 

The increase in bulk of the mucous mem 
brane was mainly due to the following basic 
lesions focal coUectiotis of small giant cells 
nodular and diffuse endothelial hyp^fasia 
fibroblastic reaction on the part of the sub 



Fi/; t Cross sortion throuiCb ao oviduct bent os itself 
There is ereat increase lo thickness of the mucous mem 
braoe The outlines of some mucous folds arc visible 
There are no lesions in the muscle coat or subserous tissue 

epithelial stroma, and prohferativ e reaction id 
the epithelium 

The most frequent lesions were the small 
giant cell and endothelial nodules They 
formed m the substance of the foids of mucous 
membrane cither near the tips or down clo'e 
to the internal muscle lay ers il^ile they pro 
duced some distortion of the mucous mem 
brane, (he general outlines of (he mucous 
folds were generally fairly well retained 
Particles of foreign material have been found 
in approximately half of these nodules 
Fibroblastic proliferation was extensive m 
some cases and either limited lo the peripheral 
portions of nodular lesions or more diffuse 
It wxis usually accompanied by endothehal 
proliferation and infiltration by lymphocytes 
Epithelial proliferation was extensive m 
some cases If marked, the projections of the 
mucous membrane were broad and bulbous 
and covered with several layers of epithelium 
There was a tendency to fusion of mucous 
folds with the formation of irregular epithelial 
Imed canals or islets of atypical epithelium 
In some specimens there was limited cen 
tral softening This was usually associated 
with exc«ssi\ e mucous secretion not only into 
the lumen and epithelium lined canals but 
also into the stroma of the mucous membrane 
There was often scanty hjemorrhage As a 
consequence the lumina were often filled with 
4 mixture 0/ mucus red corpuscle and epi 
thehal cell debris 
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Fig 6 The foreipn malenal in iJeniKal fieU* •hen eesminetj mtb natufsl and polarued L^ht 


thnt there was tuberculosis in other organs 
Three had definite signs of pulmonarj tuber 
culosis Two of these died withm a >ear of 
tuberculosis Two had extensive tuberculosis 
of the peritonc-um and chronic obdurate 
sinuses persisted after operation One patient 
had previous!) had a tuberculous kidnc) re 
moved She died a little more than a vear 
after operation In j cases there ncrcdehnilc 


other g>TiecoIo{,ical conditions, as in)omata 
uteri, ovarian evsts uterine cancer etc Our 
information as to the eventual outcome cl 
these cases is extrcmel) meager Theimmedi 
ate outcome was favorable with but one ex 
cepijon and in this case the patient died as 
the result of a surgical accident 

THE SvmiE OF THE FOREIGN UVTERLU. 


lesions in the endometrium In the u re After the group of cases m which the histo 
maining cases in which the histological cvi loycal evndence of tuberculosis appears ade 
dence of tuberculosis appeared su/Haent (he quacc is set aside, the tuberculous nature of 
subsequent course of the disease is not satis the proress in the remaining cases in which 

factonl) Known the foreign material was and was not found 

In the larger group in which we ngard the seems about equal!) uncertain Since 
histological evidence of tuberculosis as in foreign material appears to be respon ible for 

conclusive or inadequate the presenting the fonnition of the giant cells in man) ca^es, 

s)mptoms were decidedlv less severe The) oinsiderable interest attaches to its nature 
general!) sought relief from a troublesome, but \\ hen examined w ith natural light m stained 
not alarming condition in the lower abdomen preparations the substance most readih vu» 
or pelvis A presumptive diagnosis of genital ible is that forming the irregular basic stain 
tuberculosis was not made in anj of the cases ing rings These masses var) in size from ij 
before operation, and m man) cases the ovt or 30 micra up to collections 00 to So micra 
ducts were not suspected of being the site of in diameter When hcmatoTvlm has been 
the trouble The patients were, practicall) bneflv applied the) mav fail to stain and 
without exception, described as b^mg well appear vellowish brown and shghti) re 
nourished and m fair to good general health frauive The material consistent!) gives a 
Tn several instances the diseased oviducts strong!) positive von kossa s reaction for 

ere discoveredm the course of operations for calaum The> fail to react to this reagent 
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after brief treatment with weak acids, hvdro 
chloric and nitnc, or with acid salts, as copper 
acetate The> are fast to fat solvents, hot 
alcohol, ether, and ■v>lol After treatment 
with acids they are still stamable with ordi 
narj histological d>es Calcium sulphate 
crjstals can be observed m formation micro 
scopically when sulphuric acid is drawn under 
the cover slip 

Examination with polanzcd light gives ad 
ditional information as to the amount and 
nature of the material WTien observed with 
crossed Nicol prisms, great numbers of re- 
fractive, crystalloid clusters become visible in 
the centers of the basophilic masses and in the 
bodies of giant cells and endothelial nodules 
All the material appears to be anisotropic 
The indmdual crystals vary greatly m shape, 
many forms probably being abortive or im 
perfect crystal formations The crystalline 
material is partially soluble m acids, forms 
calcium sulphate cry stals and does not form 
gas bubbles when treated with hydrochlonc 
acid It does not reduce silver nitrate (von 
Kossa s reaction), probably on account of its 
relative insolubility 

Several unstained preparations were re 
ferred to Dr Emil M Chamot, professor of 
microscopic chemistry at Cornell University 
He was able to extract the material from the 
preparations and to identify calcium phos 
phate and considerable amounts of ammonium 
magnesium phosphate He suspected small 
amounts of calcium oxalate but was unable to 
assure himself on this point 
The more minute deposits in the nodules ol 
endothelial hyperplasia are too small to per 
mit of isolation and identitication, but it 
appears likely that they are of similar coropo 
sition and that the three forms m which the 
mateml is \ isible represent accretion stages 
bmee It has taken many y ears for this con 
S'aerable number of cases to accumulate 
resn tissues for the application of fat stains 
a\e not been available In several cases the 
ver glasses of frozen section preparations 
ere soakcil off and in this w ay small amounts 
crystxUinc fatty acids. have 
This finding suggests that 
bodies have their origin in 
posi ton of fatty acids saponification, and 


calaum absorption It is clear that further 
observations with fresh tissue arc necessary 
in this connection 

TIIE SICMFICVNCE OF THE FOREIGN IIATERIAL 

Our studies convince us that the peculiar 
lesions in the ovnducts in nearly half of the 
cases are caused by the formation of foreign 
bodies in the tissues We are certain, from 
reading the reports of the pathologists by 
whom the diagnoses of tuberculous salpin 
gitis were made, that they were all greatly 
influenced m their decisions that the lesions 
were tuberculous by the presence of the giant 
cells The view that this foreign substance is 
not a natural product of a tuberculous in 
flammatory process is supported by the fact 
that It is absent m the more typ'w'fy tuber 
culous lesions Calcium and magnesium 
phosphate are natural products of tissue and 
tissue juices but their presence in crystalline 
form in so many similar lesions requires ex 
planation Possibly in the course of an in 
flammatory reaction in the oviduct patho 
logical metabolites, m the form of crystalline 
material persist as foreign bodies and cause 
lesions simulating those of tuberculosis This 
view certainly offers some explanation of the 
benign character of the disease 

SUlliLVRY 

In a strict sense we have presented no con 
elusive evidence that the reaction m these 
cases is not a peculiar reaction to the tubercle 
bacillus The absence of definite tuberculous 
granulation tissue, an obvioui, alternative 
cause for the formation of the giant cells, and 
finally, the lack of any clinical evidence of 
tuberculosis in other organs are cogent rea 
sons m fav or of our contention It is clear that 
the problem requires further investigation 
There ate numerous instances in pathology 
in which It has been necessary to separate 
pseudotuberculosis from genuine tubercu 
losis as in the mammarv gland, thyroid, 
ischiorectal tissue, etc At least, it is reason- 
able to insist that suspected cases of tuber 
culous salpmgitib should be subjected to rigid 
bactenological tests and that personal opinion 
as to the nature of histological lesions should 
be supported by animal inoculations 
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SOLITARY CYSTS OF THE KIDNEY 

A Kfport of Se\ls CiSEs wo OBSEHwnoss ovTKE PathocjEnesis or These C\sis* 
XLLVWDFK II IIFILFR MD F\CS Seattle ^\AS!t^.CTO^ 


I N no other phase of rtnal pathologj has 
there been so much fascinating specula 
tion as to etiolog), uncertaintj as to 
pathogenesis, and lack of adequate classifica 
tion as m the so called solitary c>sts of the 
kidnejs The term "solitarj ” has been used 
to distinguish the large cjsfs of adult life from 
congenital pol;c>>tic kidneys and from the 
multiple small retention osts of chronic ne- 
phritis let the assumption that these ejsts 
are an cntitj with a common origin on the 
basis of number and size alone does not seem 
justified from a rc\ icl; of the reported cases 
Manj cjsts have been recorded under the 
title of solitarj that \ar> uidcl> in their 
pathological features Although thej arc de 
fined as voluminous cjsts, occurring smgl> in 
a kidney othenvist normal, a rcvievv of the 
cases nhich have appeared in the literature 
under this generic term shows that m manj 
instances thc> were multiple and in some bi 
lateral, that a large number were assoaated 
with definite and marked pathological condi 
tions in the same kidnej , and that man) were 
indistinguishable from the larger nephritic 
c>sts Quite frequentl) hemorrhagic osts 
have been included m the tabulation of soli 
tar> serous C)sts 

1 rom a study of the reported cases it is 
ev ident that this lack of conciseness is caused 
by the fact that large cjsts m the kidnej are 
not a distinct entitj with a common histo 
genesis but that their direct etiolog) vanes 
and because of this they ma) differ as to 


contain large amounts of fibrous tissue, atro- 
phic renal parenchjTna, at times remnants of 
tumor tissue, and an inner lajer of organized 
blood clot arranged m supenmposed lamells 
of vanous ages It has been suggested that 
thej an>c from hmmorrhagic infarcts or en 
capsulatcd haimatomata Others contend that 
all these hmmorrbagic c)sfs develop in neo 
plasms which have been destrojed in tie 
growth of the c)st and the cells of which are 
left as remnants m the sac wall Judd and 
Simon reported two cjsts which thej felt had 
their onj,in in ancunsms because of elastic 
tissue, intima, and endothelium in the wall 
The) feel that this is the most hkelj cau'*e 
of h-rmorrhagic cjsts 

So we find that there is a tendenej for each 
author to describe the origin of this condition 
on the basis of his own particular ca«e, being 
careful to exclude from his classification others 
with a definite ctiologv and watb slight patho 
logical differences, and losing sight of the fact 
that these cjsts maj not be a distinct entitj 
with a common origin The direct cause maj 
varj and with it the pathological features, 
but the metianism of the cjst formalioti is 
essentiallj the same 

The object of this paper is to report 7 cases 
of large solitaij cjsts of the kidnej 4 serous 
and j hemorrhagic, to present a renew of the 
reported cases with particular reference to the 
etiolog) , and to describe the experunental re 
production of a sohtarj cjst which substar 
tiated a new conception of their pathogenesis 


number, size, contents, sac wall, and associ 
ated renal pathologj It 15 mj contention 
however, that the mechanism of their pro 
duction is essential!) the same 

The same confusion exists m the classifica 
tion of himorrhagic cj sts Leopold suggested 
that they are a result of bleeding into a serous 
cjst Some of them are But there vs a great 
difference between the thin walled cjst wito 
serosanguinous contents, which ev'^enUy 
Sue on tbs basis, and those whose tbeh walls 


REVIEW OF THE REPORTED CVSES 
X have been able to collect 249 cases, -12 
of which were large serous cysts and 37 hrm 
orrhagic {Table I) Seven personal cases, 4 
serous and 3 hxmorrhagic bring the total to 
216 serous and 40 hvmorrbagic Cunning 
hams -9 cases of small solitary cjsts assoa 
ated with nephritis from the autopsj records 
of the Boston City and Long Island Ilospitals 
are not included in this study 

Jo]/ ij 20,4 tlsu ChAirmui $ Addrn, Sympouum dd Surxery 
H » lulu T IL Au^t 
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The (liflerence in the number of collected 
Of hsmorrhagic cysts m this report and 
of Judd IS caused partly by the fact 
juat he excluded all cases associated nith tu 
or and partly because quite a few cases of 
^ple hemorrhagic cysts ha\e not been re- 
Wrted under that title but ha\e been included 
tabulations of simple serous cysts 
he increasing number of case reports of 
I ary cysts indicates that this condition is 
0 as rare as was formerly supposed This 

t\BLEl REPORTS OF COLLECTED CASES OF 
S0LITAR\ C\STS OF THE KIDNEY 

I '‘“OH. «go6 


CoUccteU Pcnofril Total 






i-** k U JohSvin 

1 1 >U «4 ® ^ 

fess. 

h*morTh»tic cyjtj 
rwsoiui ConmuBiri 


opinion IS held by Branch (189), who says 
that although they are comparatixelv rare 
clinically, because many of them do not grow 
sufliaenlly large to cause symptoms, they are 
not a ranty to the pathologist and occur in 
3 to 5 per cent of all autopsies 
A careful review of each case m which data 
was axailable has brought out the following 
pertinent facts wnth particular reference to 
etiology (Table II) The a\erage age inci 
dence for the serous was 45, for the hsmor 
rhagic 48 years Females were affected about 
twice as frequently as males 
In many instances a comprehensixe clinical 
history was not gi\en WTien it was, it is of 
some Significance that m quite a few the onset 

TABLE II — CLINICAL DAT\ 


byj 


iptoins followe 
a of lymploms id yi 
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I/f. j Dnwmcof Urge thwk «olnai> c>-st of 

rjnht luilnc) (Cav; < ) 


oi 8>niploms was sudden and the growth of 
the c> St rapid The a\ crage duration of s>mp* 
toms was a'i jears In 26 cases fhtrt was 
a rapid increase m the size of the C)st o%cf 
a period of a few wteXu to months 
In JO instances the evsts were multiple and 
in 9 bilateral (lable III) The sac wall was 
mvanabl) composed of /Ibrous connective 
tissue of ditlcrent degrees of thickness in both 
the serous and the hrmorrhagic 
In 2^ cases, there were remnants of renal 
parenchjma, atrophic, tubules and glomeruli 
in the wall not onlj at the osts point of 
contact with the kidncj but in all portions 
of the sac This indicates that in these m- 
stances the wall was made up of compressed 
renal parenchyma with a connective tissue 
substitution which was not complete Jn ad 
dition, many of the hsraorrhagic cysts had 
an inner layer of clot and fibrin 


TABiE Ur — P ATJTOtOOXC VI DVTA 
H^nwr 

‘^roul bjc c T Ul 



rig 4 Dratnnij of saffiiuf srcuon of iiiof} fCi-< 1 1 
There ut resei^lof tbe Ulnej form The internal bordtf 
i> eonte* and the e^iernat concace Vote the snomabu* 
Mood tes$«la and distortion of the peKi» 

In lo of the hormorrhagic cases there were 
small irregular strands of tumor tissue suat 
tired throughout the wall These cases must 
not be confused with the ordinary cystic de 
generation of tumor# \\ hen this occurs there 
is a predominantly solid tumor contamuig 
numerous large and small evst like cavities 
Here we refer to the large monolocular cysts 
with no gross evidence of tumor etcept per 
baps a small nodule at the deepest point of 
the cyst s contact with the kidney and rem 
nants in the sac wall 

Two cases were reported in which the w-all 
contained muscle fiber, elastic fibers and tm 
nants of intima, from which it was concluded 
that the cysts arose from aneurisms In 9 
cases there was definite calcification 


TABLE IV — ASSOCIVTED LESIONS IN THE 
bVME I JDSEN 

^ lljyw>r 
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Fi, s Large viliUry hwnorrhagic C)-st an<mj5 from 
the lower pole of the left Udney {Case a > 


Although sohtar> c>sts arc defined as oc- 
curnng m a kidney otherwise normal, m 82 
instances there was definite ren il pathology 
in the same kidney (Table I\ ) This is a 
higher percentage than the figure indicates be 
cause of the frequent lack of an\ pathological 
report and of careful histological study of the 
kidney It w ill be noted that chronic nephritis 
was present 31 times This does not include 
the degenerative and sclerotic changes in the 
vncinity of the cyst which have been attrib 
tiled to pressure In la instances the kidney 
was definitely arteriosclerotic In 3 the cyst 
arose from an infarct Eighteen of the hTimor 
rhagic cysts were associated with other con 
ditions, 12 of which were tumors 


* ^ woman aged so years was admitted 

rA ‘1 HospiUl, February 28 1926 

mplaining of pam and soreness in tbe lower right 
1 of the abdomen This had come on sud 

>2 days pte%nou U and was accompanied with 
anddiarthaa 

Ti rature on admission was 100 degrees F 

, r*® leucocy tosis and the unne was normai 

, P, a o 7 per cent sugar and large amounts 
diaceiic and The blood sugar was 
‘35 milligrams per 100 cubic centimeters 

showed a mass in the lower right 
freely movable not tender and 
tni.u ^ rauscular ngidity A diagnosis was 
Ihe aaU of the uterus diverticulitis of 

IteiU/iK diabetes The last condition was 

patient was referred to tbe urological 
I he renal function as measured by pbtha 



Fig 6 Kidney after removal of the cy-st showing its 
point of alUchment to ihe lower pole and the small nodule 
of tumor tissue at this point (Case 2 ) 

lem was 60 per cent the first hour and 10 per cent 
the second Tbe unne was normal etcept for sugar, 
acetone and diacelic acid Plain \ rav pictures 
showed a (amt irregular shadow about the sue of 
a grape fruit in tbe right lumbar region, ]u»t above 
the iJiac crest and after a banum enema a sharp dis 
placement of the cecum and ascending colon inw ard 
and upward as if by a large, retroperitoneal tumor 
(F'g t) 

On cy stoscopic ecammation nothing abnormal w as 
found IQ the lower urinary tract The ureters were 
catheterued with no obstruction and the urines from 
both sides were normal The function of the right 
was one half that of the left Py elo ureterograms 
showed a marked deformity on the right character 
istic of tumor (Fig 2) A tentative diagnosis was 
made of, first hypernephroma second, monocy Stic 
kidnev 

Opfr<ilto/i ipnl 5 ip .(5 Because of the possibil 
ity of hypernephroma Cabot s inasion (transverse 
lumbo abdormnal meeting a v ertical mid rectus) w as 
used and the nght kidney exposed extraperitoneaJly 
The perirenal veins were markedly dilated There 
wasala^ thick wailed cyst on the external border 
and because of the impossibility of a resection a 
nephrectomy was done The patient s recovery was 
uneventful ’’ 

Fuikohguai report The right kidney was enlarged 
and elongated and the external border replaced by 
a large thick walled cyst (Fig 3) There was a re 
versalof the usual shape of the kidney, the internal 
border being convex with a resulting distortion of 
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thepchi» The blood suppU was abnormal (Fig 4) 
Thec>>thadextremcl> dense ihicb wall»»ubareas 
of calcidcaCion and contained a thick grumou»ma 
lenal Microscopiealh section from the nail showed 
dense fibrous connective tissue mth occasional areas 
of calcihcation Section from the ki<lne> showed a 
patchs atroph) and sclerosis with atherosclerosis of 
the larger vessels characteristic of the athcrosclero 
tic kidne) of Ziegler 

Case 2 \ woman aged 36 vears a patient of 

Dr Homer Dudley was admitted to the Swedish 
Hospital November 16 io2S complaining of a dull 
aching pain and a mass in the left side of abdomen 

In the “pring of 1912 she bad bad an attack of 
painful urination with Ircquencv and burning This 
was followed bv a dull aching pain in the left lum 
bar region accentuated bv walking and b> King on 
the left side One month later there was a painless 
hxmatuna followed bv chilis and fever and some 
pain vn the left loin 

Lmmination bv physician showed blood and pus 
m the urine \ plain \ rav picture was negative 
for tumor or stone in the kidncv After 7 months 
all the svmptoms disappeared until 2 vears later 
when the dull ache in the back returned 'Ihisi 
gradually increased until i vear later the patient 
noticed a lump in the left side There was no nausea 
or V omiting hut some slight dv suna 1 he pbv sical 
findings were essentiaJl> negative cveept for a large 
svmmetrical freel> movable firm painless mass in 
the left abdomen extending from beneath the border 
of the twelfth nb to the level of the crest of the 
lUum The urine showed a trace of albumin many 

pus and red blood cells andbactena 


cells in the left kidnev urine as coenpared ti 
in the right and a zero pbthalein in 23 minutes from 
the left as compared to a 25 per cent output m the 
same time from the right The left pvelogram 
showed a slight distortion of the loner ealvees but 
there was a large rounded shadow of the same 
densiiv as the kidnev shadow and apparentiv con 
necied with the lower one half of the kidnev A 
diagnosis was made of solitarv cyst of the kidoev 
and pvelonephruis 

Operation Jatiu<ir\ / j 2p d The left kidnev was 
evposed through a left lumbar oblique inci wn A 
large thick walled c\si arose from the lower pole 
It was hrmlv adherent to the surrounding tnsu* 

\ nephrectomv was done without rupture of the 
evst The specimen (Fig 5) consisted of a flattened 
kidnev arising from the lower pole of which was a 
thick wall^ Lvst about the size of a grape fruit 
Its contents were himorrhagic The inner surface 
was roughened from attached hbrin and small masse 
of old blood clot The cist arose from the medulla 
near the tip of a piramid fhig 6) At its deepe t 
point of atiachmcnl was a small mass of vello"i»h 
friable U sue which microscopitalh proied to be 
hvpemephroma The kidnev tissue immediate!! 
surrounding the cvsl showed some atrophic changes 
The evst wall was one quarter centimeter thick and 
made up of hbrous connective tissue with some 
round cell infiltration (Fig 1 There were areas 
contaimog atrophic dilated renal tubules (Figs 8 
and 9> and several atrophic glomeruli Scattered 
throughout the wall were small masses of hyper 
nephroma cells m strand between the fibrous con 
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Fig 10 (left) Strands of tumor ti; 
found in numerous area 
micrograph) (Case j ) 


u. —V*. — ..... Fig tt High jsower of tumor tissue m the O'st nail 

ihccjstwalKlowpowerpboto showing the cellular arrangement typical of hj-pemc 
phroma (Case i ) 


nective tissue (Pigs to and ii) The c\sl had no 
epithelial lining 


It IS interesting to note that there was 
nothing in the gross specimen to suggest the 
presence of hypernephroma The cyst was 
indistinguishable from any large, simple cyst 
The presence of hypernephroma was demon 
strated only after careful microscopic exami 
nation of the qst wall 


Case 3 A man aged 60 jears, a patient of Dr 
R Mosiman was admitted to the Seattle Oeneral 
Hospital February 28 19*7 complaining of haima 
tuna and a large mass in the right side of the 
abdomen For the past a years there had been a 
painless hxmaturia Just recently he noticed a mass 
in the right side of the abdomen which increased 
in size It was not tender and there was no lumbar 
pain 

The examination showed nothing of importance 
n large smooth mass in the right side of the 
abdomen extending from the inferior costal margin 
to the iliac crest It moved on respiration and was 
not tender On bimanual palpation it gave the 
wetinile impression of a kidnex tumor The unne 
totuained a trace of albumin a few pus cells and 
1 few hjaline and granular casts ^ diagnosis was 
made of hypernephroma 

Oprrjtion IforcA i ig 7 Because of the cnor 
ous size of the tumor the kidne> was exposed 
nnspentonealU \ large exst almo«t completelr 
P aetd the right liidney The remaining paren 
elongated and spread out o'Ct the exter 
. j the cyst There was a marked enlarge 
ni and engorgement of the \enous collaterals V 
phrectomr was done without opening the c\st 
j was ah\e and well t year after op 


The specimen showed a large cyst 15 centimeters 
m diameter over the outer side of which were 
stretched the Tcmains of the kidnev measuring 7 by 
4 bv 3 centimeters (Fig i?) The contents were 
hxmorrhagic dt the middle point of the cy st s at 
tachment to the kidney was a yellowish nodule of 
tumor tissue which on microscopic section proved 
to be an adenocarcinoma (Fig 13) The paren 
chyma in the vicinitv of the evst showed atrophic 
changes The evst wall was thin and showed a com 
plete connective tissue replacement (Fig 14) In 
numerous areas m the wall small strands of tumor 
tissue were found with the cellular arrangement of 
an adenocarcinoma (Fig 15) 

Here again as m Case 2 v\e find a large, 
solitary cybt with remnants of tumor in the 
walls but indistinguishable on gross inspection 
from the simple, large hxmorrhagic cysts not 
associated with tumors 

Case 4 \ woman aged 58 years a patient of 

Dr \\ Lippmcott was admitted lo the Seattle Gen 
eral Hospital December 13 1926 complaining of 
diarrhcca of i months duration Three weeks ago 
there was a sharp colic like pain m the lower left 
abdominal quadrant associated with nausea and 
vomiting 

The general examination was essentially negative 
except for a firm smooth freelv movable mass m 
the left upper quadrant There was no ngidity or 
tenderness The blood and urine were normal 

Cysloscopv showed the lower tract to ^ normal 
The ureters were catheterized with no difficulty and 
the separate urines were normal and the divnded 
functions equal and good Control \ ray plates 
showed a shadow the size of a large orange con 
tinuous with the left kidney shadow Pyelograms 
showed the left pelvas to be slightly enlarged The 
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Fig I Large soliiarj hTmorrK-tgic «>■»« of ngh« 
Lidoey Note the nodule of tumor tissue at (he deepest 
point of the cj-sl s contact «ith the kidnej (Case 3 ) 


lott er major calt c tt as flattened and the entire pel 
MS pushed upnard and mnard A diagnosis was 
made of simple c>st of the left kidnc> 

On February ii igj? a transpcntoneal left 
nephrectom> nas done through a rectus incision 
A Urge ct St nas attached to the loner one half of 
the internal border It was impossible to etci>e it 
because of its intimate association with the renal 
pedicle (Fig 16) 

The specimen showed a kidnc> 0 b> 5 b> as 
centimeters to the inner border of which was at 
tached a thin walled ejst 7 by 5 bv 6 centimeters 
with serous contents The cut surface of the kidnes 
appeared normal Microscopic section showed con 
siderable cedema and tubular degeneration The 


bladder was found to be nonnal There was a nst 
the sue of a large lemon, attached to the lower pole 
of the right kidae> \ tran'peritoneal nepbrectomj 
was done Ihere was an anuna and the patient 
died of urrmia on the seventh postoperiUvedav 

The vpeomen was a kidnev 10 b\ 5 b\ 4 centi 
meters attached to the lower pole of which was a 
(hinwaflcd serous nst 5 bj 3 The walls showed a 
complete connective tissue replacement There wa 
no epithelial lining The Lidnev showed athero- 
sclerotic changes with glomerular obliteration scar 
tissue and endartentis in some areas 

Case 6 V man aged 66 j ears was admitted to 
the King Countv Hospital March 3 19 g with 
third degree burns of both legs and feet He devel 
oped a severe infection and loixmia and died 
\pnl 16 19 9 

Xutopsy report Chronic mvofibrosis parenchv 
malous degeneration arteriosclerosis The left Lid 
nev had a large solitarv <erous cjst 7 3 bv S bv 6 
ccntimeUre ow the middle of the estemal horde: 
(Figs 17 and i8) 

Case 7 A man aged 643 ears was admitted to 
the King Counts Hospital August 8 iprS com 
plaining of a pain in toe epigastnum A diagnosis 
was made of caronoma of the prostate resiU cal 
cuJus and chronic oepbntis The unae showed 
albumin red blood cells easts and 10 to 12 pus 
cells to the high dr> field The pbenolsulphoneph 
lhaleiD was ro per cent m hours and x month 
later 10 per cent in x hours The urea nitrogen ’'as 
8S milligrams per loo cubic centimeters and the 
creatimn 4 6 milligrams per 100 cubic centimeters 
He died of urxmia September 17 192S 
The clinical diagnosis was courmed at autopsv 
Id addition a large serous c>st associated with sev 
eral smallet ones was found m aa artenosclerotic 
left kidney (Fig 19) It is the same sort 
that bas frequent!) been reported under the title of 
solitary C)st \et it is unquestionablv a nephntic 
cyst in an arterosclerotic kidney In sue gross ap 
pearance and histologically it resembles in every 
detail the cyst shown m Figure 17 and differs from 
It only in that the etiology here is evndent in Case 6 
It IS not It does not seem reasonable to exclude it 
from classification under the generic term solitary 
cyst simply because we know its origin 


cyst wall was thm and made up of fibrous connec 
liv e tissue with some round tell infiltration 

Case s A woman aged 59 years referred by 
Dr M McKinney was admitted to the Seattle 
General Hospital April 18 1926 complauiing of a 
dull pam and tenderness in the nght upper abdomi 
nal quadrant with occasional attacks of nausea and 
vomiting These attacks started 10 years ago and 
occurred about every 3 to 4 months 

The general etaminalion was essentially negative 
except for marked, tenderness below the right infenor 
costal margin The urine was normal There was a 
leucocytosisof 19 400 with 89 per cent polynudears 
A dugnosis was made of cholelithiasis and aa ex 
ploratory laparotomy done Apnl 19 1926 ThegaU 


THEORIES OF ETIOLOCt 

Numerous explanations of the origin of 
these cysts have been given (36 and 200) In 
the more recent literature opinions are di 
tided between the congenital theory and the 
idea that they are acquired retention cysts 
The work of Kampmier I.196) and of Reinhoff 
(199) on the embryology of the uriniferous 
tubules is quoted in support of the contention 
that they develop from embryonic rests per 
sistent cystic tubules in the embryo or from 
the failure of umon of the glomenih and tu 
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Fig 13 Photomicrograph of tumor nodule noted in Fig 14 The fibrous cyst nail (Case 3 ) 

Figure ij shomng the structure of an adenocarcinoma Fig 15 Cyst nail with small area of tumor tissue of 

3 ) same structure as that noted in Figure 13 (Case 3 ) 


bules and that thej are geneticall> related to 
poly c> Stic kidney 

There are \anous discrepancies in this 
theory The disease is one of late adult life, 
the a\erage age incidence being 45, and it is 
frequently found m the siTth and seventh 
decades It is contended by supporters of the 
congenital theory that the cysts are slow 
poning and are not of sufficient size to cause 
symptoms until middle life, yet m a large per 
centage of cases considering the absence of 
clinical history in many the very rapid growth 
of the cyst over a period of a few weeks or 
months has been noted It is not unusual to 
hnd a history as follows 
\ sudden onset of symptoms referable to 
the kidney followed by a period of quiescence 
months, a return of the symptoms, 
imd the appearance of a small mass which in 
creates rapidly in size For example, in one 
a cyst the size of a cricket ball was pal 
paled and m 9 months it completely filled the 
a domen In another a cyst the size of a 
grapefruit increased to that of a full term 
pregnancy m 3 months In another a movable 
J normal outline was palpated Three 
months later there was a cyst three or four 
times the size of the kidney 

hib idea of the rapid grow th of these cy sts 
5 TOntrary to the generally accepted opinion 
although Braa^ch (loS) has referred to it He 


states “The rapidity with which these cysts 
grow IS interesting Patients not infrequently 
claim that thev have noticed that the tumor 
which may be the size of an orange or larger, 
has appeared and grown to its present size 
within a few months The etiology has not 
been determined and would make an interest 
ing problem for someone ” 

In children these cysts are rare, both dim 
cally and at autopsy It is hard to reconcile 
these facts that is, the age inadence of 45, 
the rarity in children at autopsy, the sudden 
onset of symptoms, and, m many instances 
the comparative rapidity of growth with a 
theory which assumes that they start in early 
life, grow slowly, and therefore do not mam 
fest themselves until the fourth or fifth 
decade It would seem more reasonable to 
suppo'se that they were related m some way 
to the acquired renal lesions which are more 
Dsmmon m middle life 
Many investigators support the theory that 
they are retention cysts and are due to some 
undiscoverable obstruction m the tubules 
with active renal secretion continuing distal 
to the lesion The commonest obstruction is 
assumed to be a localized inflammation with 
penlubular sclerosis and contraction This 
IS, of course, recognized as the ongm of the 
small, retention cysts of nephritis, but it is 
considered inadequate bv many asanexplana- 
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I IS r* Large *olifcir> hTmorrhagic c«t of right 
kjdnr> Note the noUuk of tumor tissue at the deepest 
point of the cyn a contact with the hidne} (Case 3 ) 


lower major calsT was flattened and the entire pel 
MS pushed upward and inward A diagnosis was 
made of simple cj st of the left Lidnet 
On Februat) ii 1917 a transperitoneal left 
nephrectooi) was done through a rectus incmon 
\ large C) st was attached to the lower one bait of 
the internal border It was impoipsibte to excise it 
because of its intimate association with the renal 
pedicle (Fig 16) 

The specimen showed a kidnej 9 b> s b> 45 
centimeters to the inner border of which was at 
tached a thin walled ost 7 by 5 b> 6 centimeters 
with serous contents The cut surface of the kidnev 
appeared normal Microscopic section showed con 
siderable cedema and tubular degeneration The 
cist wall was thin and made up of fibrous connec 
live ti sue with some round cell mhltratioo 

Case 5 A woman aged 59 icar? referred bj 
Dr ''I McKinney was admitted to the Seattle 
General Hospital April 18 1916 complaining of a 
dull pain and tenderness in the right upper abdonu 
nal quadrant with occasional attacks of nausea and 
\omiting These attacks started 10 years ago and 
occurred about every 3 to 4 months 

The general examination was essentially negatiie 
except for marked tenderness below the right infenor 
costd margin The urine was normal There was a 
leucocytosis of 19 400 with 89 per wnt polynudears 
A diagnosis was made of ^olelithiasis and an ex 

ploratory laparotomy done April 19 1926 The gall 


bladder w as found to be normal There was a n st 
the size of a large lemon attached to the lower pole 
of the right kidney A transperitoneal nephrectom) 
was done There was an anuna and the patient 
died of uremia on the sesenth postoperatne day 

The specimen was a kidney 10 bi s b\ 4 centi 
meters attached to the lower pole of which wa a 
thin walled serous cy st $ by 3 Thewalls'howeda 
complete connective tissue replacement There waj 
no epithcfiaf lining The kidnev showed athero- 
sclerotic changes with glomerular obhteration scar 
tissue and endartentis in some areas 

Case 6 A man aged 66 vears was admitted to 
(he king County ffospital ^^arch 3 19 9 with 
third degree bums of both legs and feet lie devel 
oped a severe infection and toixima and ded 
\pnl 16 !9 9 

tulofsy report Chronic mvofibrosis parenchv 
matous degeneration arteriosclerosis The left kid 
nev had a brge soUtarv «erous evst 7 s hv 5 bv 6 
centimeters on the middle of the external border 
(Iigs 17 and tS) 

Case 7 A man aged 64 years was admitted to 
the King Countv Hospital August 8 19:8 com 
plaining of a pain in the epigastnum A ditgaoM 
was made of carcinoma of the prostate renal cm 
cuius and chronic nepbntis The unne showed 
albumin red blood cells casts and xo to 12 
cells to the high dry field The phenolsulphoBeph 
thaleiQ was ■■o p>er cent 10 a hours and i month 
bter 10 per cent m t hours The urea nitrogen was 
8S milligrams per 100 cubic centimeters and the 
creatinm 4 8 milligrams per 100 cubic centimeters 
He died of urxmia September 17 1928 
The climcaJ diagnosis was confirmed at autops' 
lo addition a large serous cyst associated with sev 
eral smaller ones was found in an artenosclerotic 
left kidney (Fig 19) It is the same sort of evst 
that has frequentlv been reported under the title ot 
sobtar} cyst ket it j> unquotiooablv a nephritic 
evst in an arterosclerotic kidney In sue gross ap- 
pearance and histologicallv it resembles m every 
detail the cyst shown in Figure 17 and differs from 
It only in that the etiology here is evident m Case 6 
It IS not It does not seem reasonable to exclude it 
from classification under the generic term sohtan 
cyst simply because we know its origin 
THEORIES OF ETIOLOGV 

Xumerous explanations of the origin of 
these cysts have been given (36 and ••oo) In 
the more recent literature opinions are di 
Aided between the congenital theory and the 
idea that they are acquired, retention cysts 
The work of Kamprmer (196) and of Keinhoff 
(199) on the embryology of the unniferous 
tubules Is quoted m support of the contention 
that they develop from embryonic rests, per 
sistent cystic tubules in the embryo or fro® 
the failure of union of the glomeruli and tu 
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Fi" tg Larjie serous csit associated with sexeial 
•mailer ones m an arterio'clerolic kidne) In lae gro« 
appearance and histobRicallv it resembles in e\erv detail 
the cj-st in Figure tj and differs from it on!) in that the 
etiohg> here » esident in Ca«e 6 it is not (Case 7 > 

permanent, uniform, partial constriction of 
the renal arterj \%as produced bj a small 
piece of rubber tubing which tvas split and 
fastened about the artery fFig 21) This 
reduced the blood supplj to the kidne> to a 
degree, which, although it permitted unnarv 
secretion to continue CMdentlj at a greatl> 
diminished rate produced rather a marked 
anxmia 

^\’hen these dogs were sacrificed at \arjing 
periods and the hjdronephrosis that followed 
ligation of the ureter was compared with con 
trol hydronephroses for the same ptnod, it 
"as found that there was a constant progres 
site increase in the rate of deyclopmcnt that 
ii despite anamia and CMdent reduction of 
urmarj secretion when the arttiy was com 
presied the dilatation was much greater than 
"hen till blood suppl) was not dislurbc<l 
1 igurcs to 23 illustrate this \anation 
It will be noticed that this increased rate of 
di\elopment was not occasional but was con 



slant and progressise throughout the senes 
This variation was accounted for b> assuming 
that the anxmia produced bj the arterial 
compression resulted m a parenchjmal de 
generation which weakened resistance in the 
ki<lne>s and permitted a more rapid process 
of distention In other words, the anxmia 
reduced tissue tone and favored relaxation to 
back pressure from ureteral obstruction 
Group II — Arterial ligation plus ureteral 
obstruction (/p^) The importance of blood 
supply to dilatation after ureteral obstruction 
yyas further demonstrated m another group of 
ammalb m yyhich, m addition to tjing off the 
ureter one branch of the renal arterj was 
ligated The renal artery is dnuled into an 
tenor and posterior branches They are end 
artcncs in the true sense of the word, so that 
ligation of either branch will result in mfarc 
tion in the area which that branch supplies 
Figures 26 and 27 demonstrate the area of dis 
tnbutionof the antenorand posterior branches 
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non of ihcso larger cjsts \pparcnt <liscrcp 
ancicb Insc been lirst that there i» no c\i 
(lence of anj obstructie c factor in man> cases 
second that pathological ksions so suuate<l 
as to block large group* of tubule* arc com 
mon \ct solitire cjsts are comparatieeK 
rare third that obstruction to the tubule* at 
the papilla has been produced experimentalh 
and that although there was dilatation which 
in some instance* persisted no dcimito c>sls 
were produced In other words group tubular 
obstruction done cannot cause thev? enormous 
dilatations which might be compared to 




blowouts of the parenchjTna There must be 
another constant factor 

I wish to rceaew some experimental work on 
hailronephrosis, done m collaboration mth 
Dr Frank Hmman and published in 192^ 
which demonstrated a fundamental principle 
in (he mechanism of renal dilatation following 
unnar> obstruction I feel that this pnnciple 
can be applied to an explanation of the ongm 
of large casts of the kidnej For the sake of 
clearness u w ill be neces'^n to gia e here some 
of the details of this work (101 ip’i 

194) 

THE ctRCtuToRa racTOR in rinxl 

DlL-VTaTION* 

In a stud) of the development of hadro 
nephrosis it was found that if a ureter is com 
pletela obstructed the degree of h)dronephro 
SI* which develops is in direct proportion to 
the duration of the obstruction (Fig 20) 
\\ ith a standard uniform rate of dea elopment 
asacontrol it was possible to test the effect of 
aanous mo<iihcations of the renal secretion, 
such as diuresis oliguria splanchnotoma 
compression of the renal i ein ligation of the 
aenu* collaterals etc on this rate The most 
mterestin» and unexpected results were ob- 
tained m those experiments m which we 
directla modihed the renal circulation b\ 
interference with the renal artera 

Group I — Irterul compression pins ure 
trral obslruitwH (ips) For example, m one 
group of dogs after ligation ol the ureter a 
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F4. Lo»er a: (lay h>dron«phrosu in dogfoltomns 
toanlcte mtteral block, and partial compression of the 
renal arterv unper kidney is used for comparison and 
represent the degree of h>dronephro8is following simple 
ureteral block alone for the ume period 



Fig 04 Loner 2S day period bvdronephrosis in a dog 
with partial compression of the renal artery, upper, simple 
hydronephrosis for the same period 


These expenments established the impor- 
tance ol blood supply and local nutritional 
disturbances m the mechanism of renal dilata 
tions from urinary obstruction and also m the 
process of repair, tthich follows relief of ob 
struction I feel that the principle involved 
can be applied to our understanding of the 
mechanism of the production of these large 
solitar> osts 


^PLICVTION OF THIS PRINCIPLE TO THE 
P VTIIOCENTISIS OF SOLITARV CVSTS 
I t\as Struck bj the similarit> not onlj of 
ine gross appearance but of the histological 
st^ructure of these experimental diverticula to 
e lirst case of solitarj cjst \\hich I have re 
ported This gave rise to the idea that the 
important factor, disturbance of blood suppl> 
m the mechanism of the production of the 
ormer might be concerned in the ongm of the 


Although group tubular block alone cannot 
produce them, it is conceivable in the light of 
iirf "ork that if the same condi 

oon ^hich produced the tubular obstruction 
artenal supplj to the same 
S ent of the kidnej introducing the factor 


of parench>mal anxmia and degeneration, 
which favors tissue relaxation and rapid di!a 
tation, then a cjst might form 
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I IB it Rocntetnognphicsppc3ran««.fatt«TOlbanum 
sulphate injection of 7 daj h>«lron<phfosij of the left Ltd 
ne> of a dog with panul compression of the left renal 
arter> thinning out of the arlcnat tree of the left kjJney 
as compared «nth the right due m part to the compress 
mg tube T which can be seen in place at the bilum. 

jn arabbit’s kidng> The pathoJogteal changes 
are those of anTinic infarction, with cloud) 
swelling, h)ahne degeneration followed b) fi 
brosis and atroph) (.Fig j8) 

^'i'hen the ureter was ligated and the pos 
tenor branch of the renal arter) tied off, the 
unique condition shown in Figure 29 was 
found after 14 da)S The postenor one half 
of the kidnc), which had been mfarcted, 
ballooned out into an enormous dnerticulum 
which communicated by a small opening with 
the h) dronephrotic pehns in the anlenor one- 
half of the kidne) the blood suppl) of which 
had not been disturbed 
Figure 30 shows a section of tbe sac or 
dn erticulum and the fenestrum w hich opened 
into the pehns of the antenor one half of the 
kidne) The same result was obtained in 
nearly all tbe rabbits on whom the combined 
operation was done Figures 29 to 35 show tbe 
specimens for \ar)nng penoda of obstruction 
That the location of these dnerticula is 
dependent on the area of infarction is beauti 
full) illustrated m the speamen shown in 
Figure 35 In this erpenment, in addition to 



Tib a Lo9,tr udiyptrwdhidnntphnmasdeg 
wiib partial compm.ioD of thr renal artew upper ki(ip«> 
IS uvd (or comparison aDdrepre<eDtstlieacgreeo(b}dio- 
nepbro<i seen with *imple ureteral ob tnictioa for tbe 
same period rtmatlable scceleralion id tbe rate of bydro< 
nepbrolK alroph> wbeo tbe arlery i> coapressed 

the ureteral block, onl) a small artenal 
branch to tbe loner pole was sectioned, and 
the unnar) back pressure besides producing a 
h)droneplirosis in the normal!) \ascularued 
portion of the kidne) caused a blow-out which 
was limited exactl) to the area which had been 
depnted of its blood suppl) The sac wall m 
all instances was made up of hbrous connec 
lite tissue which was formed b) tbe compres 
Sion of the mfarcted parench)ina b> the 
unnar) back pressure (Fig 36) 

WTiat has happened in this group is that 
the unnan back pressure produced b) urete 
ral ligation is exerted equal!) in all directions 
in the kidney and meets httle resistance from 
the degenerated area, which has been deprived 
of its blood suppl) As a result this balloons 
out into these enormous sacs, which can be 
compared with blow-outs 

In the first group, where the arterj was 
compressed the anmmia was uniform and tbe 
mcreased rate of dilatation general In the 
second group where the one branch of the 
artet) was hgated, the anemia was localised 
and complete (infarct), and the dilatation was 
airrespondmgl) localized and extremel) rapid 
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F'fe *0 Gross sp«cimcn >n Jifii 14 days after ligation of 
left ureter combined with ligation of posterior branch of 
renal artery antenor half of kidney embedded in the hrge 
saccular dilatation of posterior half which has been de 
pnved of its blood supply 


weight unless it could be backed by expen 
mental proof Two investigators, Peterson 
(198) and Tollens (joi), have attempted to 
produce cysts b> obstructing the tubules, one 
with a silk suture about a papilla and the 
other by cauterizing the tip of a papilla The> 
obtained definite dilatation of the tubules but 
nothing which resembled a cyst 
If our conclusions are correct and if a local 
ized arterial disturbance or parench>mal 
anamia is a factor m the formation of these 
c>sts then its introduction is a simple matter 
h> ligating one small branch of the renal 
arterj m addition to blocking the tubules 
The rabbit s kidney is especially well suited 
or this type of experiment because it is a one 
obed kidney and therefore his but one 
papilla (Pig 38) It would be difficult in a 
muUiIobcd kidney similar to the human to 
pick out one papilla for obstruction and then 
/k ''Rating one branch of the arlerv 

1 would be in the same segment 

0 the kidnev In the rabbit all the collecting 
ubules can be blocked at one time and when 
ranch of the artery is ligated urinary back 
prcssuK Is sure to be exerted on the infarcted 
fa The following experiment was done 

The tJdncv in a rabbit 
inc.mn’^ l^'oRrams was cxpo=,cd through a lumbar 
int-,«.«„ . "as everted through a small 

oufhK \ I 7"“!. “"d was fulgurated thor 

ofghlv to block the tubules This inosion was 



Fig JO Sectionof thediverticulum which was produced 
by <imultaneous ligation of ureter and the posterior branch 
of the renal artery 1 Opening into the hydronephrotic 
pelvis of the anterior one half of kidney the blood supply of 
which was not disturbed upper simplt hydronephrosis 
for the same period 



j 3» =^meconditionasi]lustralfdin 1-igure lofora 

rLr.-^ P»nod of oli*truction Saccular dibtation of in 
farcted postewr one half of kidney I Opemnc which 

co^unicated with the hydronephrotic pelvw of he 

antenor one half, upper control ai day hy dronephr^ is 
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1 j6 KocntEcnnsram uf a lianum »ijlnhal« itiHciion 
of the renal artenis in a raUni The anierwr bratieh of the 
lift artery has been divuied between li.atures at I The 
injection ikmonstnle* the u uil area of distribution If of 
the posterior branch 


In the experimental condition the urmar) 
back pressure Is produced irtiticnllj b) ligat 
ing the ureter and the parenchj-nf\l_4im.mi i 



Fit jS Margin of infarct 7 daj-s after hgatton of pos 
tenor branch of renal artery lighter area to (be ^ht repre 
senU the infarct degenerame changes are marked 


( 


I ic 2j ^cittal section of injected Ldncy shomi in 
I ifcure *0 demonstrating the relatne distnbution of the 
antertor and posterior branches of the renal arteiy The 
posterior branch i» injicted 

b\ ligating a branch of the renal arten In 
the c\sts the intrarenal unnan back pressure 
Is produced b> group tubular obstruction and 
the parench>mal anTmia bj the implication 
of an arterial branch in the region of the block 
m the process (fig 37) ilh actixe glomer 
ular function continuing distal to the lesion 
npid dilatation takcsplace 1 he surrounding 
kitinex undergoes a compression atrophv and 
produces the connectl^e tissue uall of the 
c\st In some instances the fibrous tt'sue 
substitution Is complete m others there are 
still remnants of parcneh>ma m the sac wall 
The obstructne factor whether it be obliter 
atmg endirtcntib with peritubular sclero'is 
atherosclerosis infarct tumor, or what not is 
mxohed in the process hence all gross e\i 
dence that it was concerned in the formation 
of the c>bt Is e%entual]> lost 

It IS of course understood that the condi 
tions mentioned arc fairly common with well 
recognized pathological sequences These 
lesionswill produceacyst onl\ when the; are 
so located as to cause group tubular obstruc 
tion with actn e glomerular function distal to 
the lesion and when because of them there is 
nutntional disturbance in the same segment 
of the Lidnc\ 

E\PfRIMFM \I PRODUCTION OF 'lOLITlRX C\ST 
An hypothesis of this kind no matter how 
much the clinical features or pathological 
findings may support it would carry little 
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Fis 36 I Kotomierograph of uallof a dnerticulum pro 
dueedby infarctinR portion of kidney and then blockinj; the 
uwfer There is a complete connective tissue substitution 
Comparewithwallof solitarycysts Figures 7 and 4J 

atherosclerosis, infarct, tumor, etc , which we 
assume could be etiological factors, might cause 
the combination of circumstances essential to 
cjst formation 

There is no question but that the mecha 
nism described is operative on a small scale in 
the formation of the multiple small c>sts in 
the arteriosclerotic kidne> The following is 
paraphrased from Mallory (197) ‘ There is 
an obliterating endarteritis with sclerosis of 
the groups of arterioles and glomcrub and as a 
result nutritional disturbances of the adjoining 
parenchyma The subtending tubules atro 
phj, and there is a connective tissue subslitu 
Small groups of tubules, the glomeruli 
of which are not involved become occluded b> 
the peritubular sclerosis and there is dilata 
tion with cysts ” They are multiple because 
he process m the arteriosclerotic kidney is 
‘ilTuse and small because the smaller vessels 
arc involved Hence the nutritional disturb 
Wee Is confined to small area and the tubular 
Obstruction to small groups 

t is conceivable that wath occlusion of 
arger vessels large cysts might form on the 
ame basis This would be especially likely in 
^ atherosclerotic nephropathy 

t erosclerotic kidney of Ziegler) in which 
. ^ >s not diffuse, involves only cer 

cal^b^ tonal vessels, often those of large 
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Fk 37 Diagrammitic companvon of mechanism of pro 
ducUoa of evpenmental diverticula and of solitary cysts 
A Evpenmenta! diverticula Urinary back pressure pro 
duced by ligating ureter and parenchymal anzmia by sec 
tionuig one branch of renal artery B SoLtary cysts 
Unnary back pressure (mtrarenal) produced by group tub 
ular bl^k and parenchymal anxmia by implication of an 
arterial branch in the same process which produced the 
tubular block 

The relationship of at least some of these 
large, serous cysts to nephritis cannot be de 
nied In 28 of the reported cases, there were 
definite nephritic changes, chiefly vascular 
In 25, the larger cy»ts, reported as solitary, 
were associated with smaller ones, similar in 
every detail except size and indistinguishable 
from those seen m nephritis 

It is not contended that all large serous 
cysts arise on this basis, but it does not seem 
that size should preclude the possibility of 
some of them at least having this origin 

It is also conceivable that a single infarction 
from embolus or thrombosis might produce a 
cyst In the majority of instances such a 
lesion results in a wedge shaped infarct with 
subsequent scarring and contraction IIow 
ever, if one of the smaller \ essels of the cortico 
medullary zone were involved and the lesion so 
situated as to have distal to it active, func 
tioning glomeruli, then a cyst might form The 
area of infarction undergoes a compression 
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Ii>. 3* Vclionorantcnornn? halfof ki<inF> Ihrblnod 
supril\ of which has nnt been jluturbfd howinj; hvdio- 
nepKfotK pcUjs which comiriMtiicalts »uh«acn>l»» tbUla 
Uorj of the mfarcted poslfnir one half of Uilney seen 
behind 1 «entj -one «h\ periiil of obstnictiOR 



FIs ja \ntenorone half of tidoeyof the sSdaj P«i 
rien Note the hjllnanephro is of the sntenor one half 
which communiiates with the diierticulum behind 


closed with a fine sill, suture The postenor branch 
of the renni artcrj was liRitcd and the lumbar 
wound was closed The rabbit was sacrificed after 
i8 da\ s 1 iRurcs 3<) to ^t show the condition found 
V cjst was produced simitae tn <\er\ wav to the 
ordinan soUtarv cjst of the kidney It did not 
communicate with the rchvl pelns The ureter 
passed behind it It arose from the infarcieil area 
(iCture 40 shows anothet view of the cyst with the 
ureter running behind it and the inhrcted area 
A sagittal section of the kidney (I ig 41) showed 
(he normal pclins the place where the papilla was 
fulgurated and the thick walled evst The wall wa> 
made up of fibrous connective ti>suc (Fig 41) 

The confirmation of this theori of the mechanism 
of evst formation is contained in (he photomicro 



graphs shown in Figure 43 It shows the normal 
parenchyma mth dilated tubules for it must be te 
tnemhered that all of them were obstructed m the 
papilla There is also the area depni ed of its blood 
supply with hyaline changes and degeneration and 
then the evst wall arising from this area with a 
complete connective tissue substitution 
Let Us bnelTv consider how the lesions oblit 
crating endarteritis with peritubular sclerosis 



Fig 3S Twentj-eight day hydronfphrosis with lijstioa 
of artenor branch of lower pole effect of the increases 
pelvic pressure on the tnfarcted area in this case limited » 
the lower one third of postenor one half of kidney * 
COmniaiucatioD between dilated pehvs and dii emculum »’ 
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Fi 42 I holomicrosraiihotcjsl ""all showuis thtsame 
connectue (is ue replacement occurred m the pelvic 
flivcrticulum produced CTpenmentally and m the solitary 
't F „«es 7 a-vd 3^ 


encapsulated, and a small cjst form, but with 
such lesions as ancunsms, angioma ami h> 
pernephroma, frequentlj associtlcd with these 
cjsts, the bleeding would tend to be repeated 
and furnish the intrarenal pressure 


StntSIAR\ 

This conception can be briefly summarized 
as follows These large, usuallj »olitar> cssts 
0* the kidnc) are acquired Thc> are not a 
oNtinct entity with a common etiology but 
the mechanism of their production is essen 
'ally (he same Kccognizcd pathological con 
Oiiinns of the kidney cause them but only 
W hen so situated as to produce a combination 
0 group tubular obstruction and anicmic de 
of the parenchy ma from « irculatory 
^ m the same segment of the kid 

In some instances an additional factor 
•=> repeated prolonged hTmorrhages into Ibe 
same area 

This conception explains the Mnation in 
sire, number contents cyst wall, and asso 
la id renal conditions on the basis of xaiia 
ion of (he direct etiological factor the amount 
group tubular obstruction and the area of 
(ritional disturbance depending on the size 
distribution of the \essels inxohed It 
apparent absence of a diact 
S'cal factor m some instances for the 
«ngmal lesion ma\ become so m\ oh ed m the 
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Fwt 43 Section at the point ol contact ol the c^pen 
mental c>-st nith the kidney shonmft t normal paren 
chyma the blood supply of which was not disturbed but 
with dilated tubuUs from the obstruction produced bv 
(ulcuration of papilla ' area deprned of lU blood supply 
by bgatMii of one branch of renal artery j wall of cyst 
which arises from this area 


process that all exidcnce of its presence is 
eventualK lost 

Among the clinical and pathological fea- 
tures of large, renal cy sts w hich lend support 
to this hy pothesis are 

1 Tire average age incidence of 45 v ears, a 
period when vascular lesions as artenoscle 
rosis cmlartenti«, aneurisms infarcts, and 
acquired lesions, such as tumor are common 

2 The rather frequent association of these 
cysts With lesions, which might produce the 
conditions assumed to be necessary for their 
formation 

3 The frequent presence in the kidney con 
timing a so called solitary cyst of smaller 
cysts similar to the larger in every detail ex 
cept size and indistinguishable from nephritic 
evsts 


4 1 nc presence in the sac wall of groups 0/ 
atrophied glomeruli and tubules indicating 
Its ongin from renal parenchyma, which has 
undcigone a compression atrophy with a con- 
nective tissue substitution 

5 The presence of remnants of neoplasm 
m the walls of many of the h-cmorrhagic cv sts 
as the onh indication that tumor was con 
cemed in their formation 

6 In man, instances the sujden onset ot 
sjmptoras, comparatn el, short clinical course, 
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r,. 4, '■"J SiiinFri t ihKk^noj 

gSVill moved lor mrcmop.c kcI.oo 


atroph> and becomes together with the com 
pressed surrounding parench)uia the con 
nectne tissue wall of the c>st “ 

e\idence that it was concerned in its torma 
tion is e\entualh lost 

The same holds true for tumors Neoplasms 
ansing in the medulla might produce the com 
bmation of tubular block and arterial occlu 
Sion \Mien this occurs the area blows out 
into a brge cjst usualH hrmorrhagic be 
cause of the tendenc> for tumors to oiee 
WTiat \TOuld ha^e been a h>-pernephroma or 
an angioma becomes a large solitar> h^ernoi 
rhagic c>st with barel> disco\erab!e remnants 
of tumor tissue m the walls These are ihe 
onl\ exidence ol its origin because the oriem-i 
tumor became in%ohtd m the compression 
atroph> and together with the compresseo 
surrounding parench\'ma forms the 
the o St The character ol hrmorrhagic c> sis 
Tiould suggest that in manv in addition 
the tubular block the mtrarenal pressure is 
furnished b> repeated hemorrha^s into tne 

parcnch>'ma pninar> simple hairnorrhag 

might become absorbed or if fairl> S 
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Fi;. 14 A normalsquamous epithelial covenng (cenjt) Fix is Squamous epithchum showinR first an ee 
Total depth small Relatively wide depth of compres-ed cessively thictened and keratmiacd superficial layer 
surface cells Lack of intermediate semsactive cells and second a definite stratum granulosum Photomicro 

Lowermost layer low columnar in type Complete lad of graph of sccUon which was taken from a hypertrophied 

inflammatory reacUon Athm layer of cellscorresponding cervix which possessed an erecssively thickened skin hke 
to stratum granulosum beneath superficial celts covering 

say that it is made up of cells which are dis part of which has evidentlj been tailed for 
tinct morphologically from tho«e of the in the supply of Leratin for the excessively 
malpigban layer, and are of the columnar thickened and horny superfiaal layers I 
type, though often cuboidal m shape, a fact consider however that activity on the part 
xihich I attnbute to an excessive degree of of the cells of the stratum granulosum is 
pressure largely functional m this way, and I do not 

The cervical squamous epithelium oc believe that they arc concerned in any way 

casionally shows a well marked stratum with the cancerous reactions of this epithe 
granulosum running between the flattened hum as a whole 

superficial cells and the malpighian layer The basal columnar cells of the malpighian 
This IS, however, but poorly marked in the layer however react by proliferation to irrita- 
majonty of cases, as compared with that tivc stimuli An inflammatory reaction m 
observed in the squamous epithelium of association with these cells produces multi- 
normal skin, and if as according to Ranvier plication of them by cell division A per 
the granules of cleidin which these cells con centage of the cells thus produced become 
tarn are used for transference into the keratin displaced from immediate contact with the 
0 ! the more superficial strata, it would ap irritant and revert to passivity New basal 
poar that their function is not so necessary in cells continue to proliferate The thickness 
ine case of the cervix which has a relatively of the epithelial covering is increased and the 
^ft surface, as it is m the case of skin In new cells out of contact with the irritant take 
‘l^re 14 one may observe a thin line of up an intermediate position between the 
«lls m this position which stain rather more stratum granulosum and the lowermost layers 
eeplv than do the cells of the malpighian These newly formed cells possess nuclei and 
*^nicdiately below them cytoplasm which stain deeply They are 

rigure 15 is taken from a hypertrophied polyhedral in shape and have relatively thin 
^rvix possessing an excessively thickened walls These new cells, now intermediate m 
Ibe superhcial flattened cells of position are seen to be undergoing gradual 
nich have more right to the term stratum flattening as they near the surface, 1 e , as 
than have those of the vast mapnty they become relatively old Their walls 
observe a very become gradually thicker and their nuclei 
ite stratum granulosum, actmty on the and cy toplasm gradually dimmish in amount 
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II Tuf Relxtion Between Cermcitis (Erosios op the Cermx) and Cermcu Cancer 
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THLR^LVTI\E \G^, FUNCTION \\D STVDILITV 
OF SQUWlOUs, \Nt) COLUMN\R CELLS— 
METVPLASU 

T IIERI lb no doubt that epithelial cells 
concerned in the co%cring of tiSbue sur 
flees, being produced at \ar>ing stages 
in the formation of the structure to which 
the> belong maj be said to possess a certain 
age relation to one another — a distinction b) 
no means as definite as that existing between 
true embr>onic cells and adult tissue cells 
but analogous to that represented b> the 
distinction between sa> spindle celU and 
adult muscle hbers often obsen.ed m associa 
tion For instance it is obvious in dealing 
with squamous epithelium that the upper 
and outer lajers of cells are older than the 
lower and deeper ones In the cervix uten 
the outer lasers of squamous cells are pro 
grcssively flattened until those at the surface 
have become compressed into a thick pro 
tective covering of toughened tissue com 
posed of the membranes of the cell walls con 
cerned and containing scattered compressed 
nuclei The surface of the cervix however 
usuallj remains smooth and fleshy, and in 
this way IS distinctive from a tissue such as 
the skm which is simihrly covered hisfo 
logically but which possesses a hardness to 
Its surface due to the keratin m the stratum 
corneum which is present m very minor 
degrees in the superfiaal cells of the cervix 
Immediately below this outer covering there 
IS a lay er v ary mg m depth consisting of semi 
flattened cells possessing thick walls no 
protoplasm and ill defined nuclei This layer 
merges insensibly into the polyhedral type of 
cell which makes up the bulk of the epithelial 
structure The protoplasm and nuclei of 
these cells stain well The lowermost layer, 
one cell in thickness, immediately abutting 
on to the subjacent tissues is columnar m 
type, though often cuboidal in shape The 

iTvt X Th Path logy of Cemoba 


most active cells of this epithelial structure 
are those of this deepest layer It is from 
these columnar cells that new polyhedral 
cells are produced m the ev ent of proliferativ e 
activity The nuclei of the lowermost poly 
hedral cells stain more deeply and sharply 
than the more superficial ones The same may 
be said of their protoplasm These facts are 
indicative of youth on the part of these cells 
The nearer the polyhedral cells are to the 
basal oalumnar layer, which js a pnmarv 
lay er, the new cr or y ounger they are As one 
proceeds toward the surface one observes the 
fading of the protoplasmic contents of the 
cells, together mth the dirainutioD m densitv 
and distinctness of tbs nudei Tbs aspect 
IS tantamount to the passage from activity 
to passivity and proves the fact that the 
polyhedral cells possess only the mechamwl 
protective function Eventuallv these cells 
merge into the flattened ty^ie above men 
tioned Cell production is earned on at the 
base of the epithelium the former basal celU 
being forced upward toward the surface 
A normal epithelial covering om "'hich 
has not been called upon to exert cell activitv, 
should therefore consist of a narrow ba"d of 
cells a relatively vnde porijon of which 
should be composed of extremely flattened 
surface cells — significant of long standing 
quiet on the part of the deepest lay 
no intermediate newly formed cells of the 
type yust described , 

Figure 14 shows a normal unafiectea 
squamous covering to the cervix The svpcr 
ficial compressed or semi horny laver occupies 
approximately half of the total depth of t e 
epithelium and abuts directly on to the celb 
of the malpigban layer, the lowermost layer 
of wbch IS composed of cells of a low columnar 
type Tbs Is often the case though by n® 
means always Is the lowermost layer definite) 
of a columnar type One might, however, 
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Fic 14 Anonnalsfjuamousepithelialco\enng(cmB) 
Total depth small Relatively wide depth of comprcs ed 
surface celb Lack of iDteimediate semiactive cells 
Laaermosl layer low columnar m type Complete bck of 
inflammatory reaction A thin layer of cells correspondinj. 
to stratum eranulosum beneath superficial cells 


Fig i> Squamous epithelium showing first an ec 
cessively thickened and keratinized superficial layer 
and second a definite stratum granulosum Photomicro 
graph of section which was taken from a hypertrophied 
cervu which possessed an excessively thickened skm like 
covering 


say that it is made up of cells which are dis 
tinct morphologically from those of the 
malpighian layer, and are of the columnar 
type, though often cuboidal m shape, a fact 
which I attribute to an etcessixe degree of 
pressure 

The ceiATcal squamous epithelium oc 
casionally shows a well marked stratum 
granulosum running between the flattened 
wperfiaal cells and the malpighian layer 
This IS howe\er, but poorly marked m the 
majority of cases, as compared with that 
observed in the squamous epithelium of 
normal skin, and if, as according to Ranvier, 
the granules of eleidin which these cells con 
tain are used for transference into the keratin 
of the more superfiaal strata, it would ap 
I^ar that their function is not so necessary in 
the case of the cervix, which has a relatively 
^ft surface, as it is m the case of skin In 
fi^re 14 one may observe a thin line of 
«il!> in this position which stain rather more 
than do the cells of the malpighian 
•^'mediately below them 
■gure 15 IS taken from a hypertrophied 
«rvxx possessing an excessively thickened 
u I superficial flattened cells of 
^nich have more right to the term stratum 
cortieum than have those of the vast majority 
, Here one may observe a very 

^ite stratum granulosum, activity on the 


part of which has evidently been called for 
ID the supply of keratin for the excessively 
thickened and horny superficial layers I 
consider however that activity on the part 
of the cells of the stratum granulosum is 
largely functional in this way, and I do not 
believe that they are concerned in any way 
with the cancerous reactions of this epithe* 
hum as a whole 

The basal columnar cells of the malpighian 
layer however react by proliferation to irnta 
tive stimuli An inflammatory reaction m 
assoaation with these cells produces multi 
plication of them by cell division A per 
centage of the cells thus produced become 
displaced from immediate contact with the 
imtant and revert to passivity New basal 
cells continue to proliferate The thickness 
of the epithelial covering is increased and the 
new celb out of contact with the irritant take 
up an intermediate position between the 
stratum granulosum and the low ermost layers 
These newly formed celb possess nuclei and 
cytoplasm which stam deeply They are 
polyhedral in shape and have relatively thin 
walb These new cells now intermediate m 
position, are seen to be undergoing gradual 
flattening as they near the surface i e , as 
they become relatively old Their walls 
become gradually thicker and their nuclei 
and Q toplasm gradually dimimsh in amount 
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\irr\ Mc MD 

THE RELATIVE VGE, FUNCTION, VND STVniLITV 
OF SQUVilOLS VND COLUJINVR CELLS— 
31ETVI L-VS/V 

T in RL IS no doubt that cpithelnl cells 
concerned m the covenng of tissue sur 
faces being produced at \ar\ing stages 
m the formation of the structure to which 
thej belong ma) be said to possess a certain 
age relation to one another — a distinction b> 
no means as definite as that existing between 
true embrjonic cells and adult tissue cells, 
but analogous to that represented b) the 
distinction between, sa> spindle cells and 
adult muscle fibers, often observed m associa 
tion For instance it is obvious m dealing 
with squamous epithelium that the upper 
and outer lajers of cells are older than the 
lower and deeper ones In the cervix uteri 
the outer la}ers of squamous cells are pro 
grcs8ivel> flattened until those at the surface 
have become compressed into a thicL pro 
tective covenng of toughened tissue com 
posed of the membranes of the cell walls con 
cerned and containing scattered compressed 
nuclei The surface of the cervix, however, 
usually remains smooth and fleshy, and in 
this waj IS distinctive from a tissue such as 
the skin which is similarlj covered histo 
logically, but which posse&ses a hardness to 
Its surface due to the keratin in the stratum 
corneum which is present in verj minor 
degrees in the superhcial cells of the cervix 
Immediatel> below this outer covering there 
IS a lay er \ ary ing in depth consisting of semi 
flattened cells possessing thick walls no 
protoplasm, and ill defined nuclei This layer 
merges insensibly into the polyhedral type of 
cell which makes up the bulk of the epithelial 
structure The protoplasm and nuclei of 
these cells stain well The lowermost layer 
one cell m thickness, immediately abutting 
on to the subjacent tissues is columnar m 
type, though often cuboidal in shape The 

^ ' 'Pirti TbePlhoDgy ICtrnctis 
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most active cells of this epithelial structure 
arc those of this deepest layer It is from 
these columnar cells that new pohbedra! 
cells are produced in the event of proliferative 
activity The nuclei of the lowermost polv 
hedral cells stain more deepiv and sharp!) 
than the more superficial ones The same ma) 
be said of their protoplasm These facts are 
indicative of vouth on the part of these cells 
The ntarer the polyhedral cells are to the 
basal columnar layer, which is a pnman 
layer, the newer or vouoger they are As one 
proems toward the surface one observes the 
fading of the protoplasmic contents of the 
cells, together with the diminution in iemty 
and distinctness of this nuclei This aspect 
IS tantamount to the passage from activit) 
to passivniy and proves the fact that the 
polyhedral cells possess only the mechamwl 
protective function Eventually these cells 
merge into the flattened tyiie above mea 
tioned Cell production is carried on at the 
base of the epithelium the former basal cells 
being forced upward toward the surface 
A normal epithelial covering, one which 
has not been called upon to exert cell activity, 
should therefore consist of a narrow band oi 
cells, a relatively wade portion of wbch 
should be composed of extremely flattened 
surface cells — signihcant of long standing 
quiet on the part of the deepest layer— and 
no intermediate newly formed cells of the 
type just described 

Figure 14 shows a normal unalTected 
squamous cov enng to the cervix The super 
iiaal compressed or semi horny lav er occupies 
approximately half of the total depth of the 
epitbehum and abuts directly on to the ceU’ 
of the malpighian layer the lowermost layer 
of which is composed of cells of a low columnar 
type This is often the case though by no 
means alway s is the low ermost lay er definitely 
of a columnar ty’pe One might however. 
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Fis j 8 High power \iew of the pnmary cell di'i'ion 
amon" the basal columnar cells One may obserse the 
process of nuclear dmsion The basal laser has begun to 
divide into two over a limited area 

surface infection, failure to respond to 
the irntati\e stimulus Desquamation re 
suits, due to maceration of sensitive cells 
beneath them The jounger cells however, 
react in various v\a>8 according to the 
Stimulus imposed The> are therefore un 
stable by comparison, and their instability to 
^ given stimulus appears to be the greater 
the jounger the> are 

The all important lajet from the (unc 
tional point of vnew, is the lowermost, that 
composed of the columnar Ij-pe of cell As I 
have previously said, the actual height of the 
cells composing this layer may vary enor 
niouslj It is to be readily understood that a 
columnar cell situated between an epithelium 
many layers m thickness and dense meso 
hlastic tissues is subjected to varying degrees 
Y pressure along its length and this fact no 
doubt plays an important part in the deter 
minalion of the actual height of the cells con 
cerned In any case however there is no 
oubt but that the cells concerned m this 
laver one cell in thickness are of the 
^ umnar type even though many instances 
aj show them to be of a low columnar 
’*aTicly or even cuboidal A very large per 
centage of cases however show regular and 
definite columnar cells in this situation 
ough of a small and closely packed type 
fim 's the all important laver 

ctionally because I believe that it is di 




Jl.*, Ik a ' , 

-• 'if ‘ 

Fig 19 The low columnar cells of the basal layer of 
adioinifts souamovw fpithelivim encroaching by extension 
on to the ofd erosion area Commenemp regeneration of 
squamous epithelium originating from the basal layer 

rectly concerned in the production of the 
new (young) colls of the malpighian layer 
(icte mucosum) The study of my cases has 
shown me that it is by a primary cell division 
of these columnar cells that the proliferative 
changes are instituted in that region of the 
epithelium affected by the irritant stimulus 
Active and repeated cell division on the part 
of these columnar cells leads to the produc 
tion of cells of the polyhedral type which go 
to the formation of the new lowei layers of 
the rete mucosum 

Figure 17 shows a case in which an other 
wise perfectly normal squamous epithelium 
one that has hitherto been unafTected by 
irritative stimuli and which exhibits histo 
logical characteristics similar to that de 
scribed in Figure 14, is subjected to an m 
flammatoiy reaction of low degree, as evi 
denced by a relatively loose leucocytic infil 
tration immediatelv m contact with its basal 
layer In the area shown one may observe 
the very beginnings of proliferative cell 
division taking place m the columnar cells of 
this layer Under the low power the basal 
layer is seen to present a localized thickening 
and ‘double ’ appearance due to the primary 
division of the columnar cells Under the 
high power magnification (Tigure 18) one mav 
dehiut^y obscrv e the process of nuclear 
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IiV, j 6 The^ictofalowRraaeirritarnonthcfpiih* Fig tj ^ (jw Rnde infection irntatin? the bi-allner 
Ual co\frinjc The cpilhelium is much ihicLenid The ofanormAlsquanjou*epithelium Irolifefati'eceUdj\i ion 
»upenicial compressed lajer u relativet> ihin fhe rtew among CoIumntrcelU leading to formation of new cells of 
mfeTOCuiate cells of the nulpi^hinn lajer ate very wiH tcte mucosum \ Ixi'C leucoc>tic in^traliJO beneathepi 
”'®^^*** thehum \iocalued doubbng of bawl layer 


and concentration the farthtr tht> arc situ 
ated from the basal cells from which thc> 
ha\e sprung ObMousl> a gradual retro 
gression due to advancing age in association 
vvnth entire lack of function 

A squamous epithelial covering, therefore 
which exhibits these intermediate ccIU m fair 
degree, therebj lessening the relative thick 
ness of the superficial compressed lajer 
shows histological proof of its having been 
subjected at one time or another to an 
irntatne reaction affecting its basal lajers 
The greater the thickness occupied b> these 
intermediate cells the more the proliferation 
that has occurred from the basal lajcr and 
consequentlj the longer has the irritation 
been continued Examples of this type of 
mild reaction are to be found in long standing 
hj pcrtrophies of the cervix m the causation 
of which a low grade mfeition has plajed a 
part 

Figure 16 is taken from a case of this tjpc 
The squamous epithelium hen shows its 
reaction to a low grade infection which has 
become subdued and the evidences of which 
are now extinct One observes the increased 
thickness of the covfnng epithelium This is 
almost entiielj due to the interroediatelj 
placed rtlativelj joung cells which can 
seen to change gradually as they near the 
surface from possessing the histological fea 


tores of the new cell to that of the older sur 
faa cell It will be noticed that dunng the 
course of this change the cells lo e their 
cytoplasm much more readily than their 
nucleus which still remains even in certain 
of the cells which have passed to the staoS 
of almost total compression The thickened 
epithelium is again lined basically with a low 
columnar tv pe of cell, quite distinct from ihos" 
m immediate contact with it showing that 
this primary laver reasserts it*tlf as swch 
after activity ceases 

In any given squamous epithelium 
fore the youngest or most recenth produced 
cells are thO'e situated at the base of the 
malpighian layer or rete mucosum in contact 
with the basal columnar laver The nearer 
the surface a squamous cell is the older it is 
A ‘ young or recenth produced cell is 
relatively nch in the density of its cytoplasm 
Its nucleus stains deepK and appears to be 
large on account of the relative smallness o| 
the new h produced cell Moreover we shall 
see that the youngtr a cell is the less 
stable It Is The older cells toward the sur 
face of the epithelium those that have lost 
their cytoplasm and whose walls are becom 
ing tlackened are incapable of reactive 
changes Their nuclei if still present are 
inert One may irequently observe instances 
in which these older cells are in contact with 
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Fir 32 (left) Aji irntant of fir-t vjniknce atUcUnr squamous eprthebutn Rtiativc depth of 
fn« mfiltratinn is shown together with the sl))>hl reaction on the part of the adjacent epithelium 
Fig aj Contact site between squamous epilhehum and imtant Rupture of the basal columnar 
lajers by the irritant Local destruction of cells without reaction Masses of macerated epithelial 
cells in the inflammatory exudate 


^Hs of the columnar type which first form 
the contact These are pnmaril> deri\cd 
irom the columnar epithelial cells of adjoin 
ing rer\ical glands by e'^tension (see Iig 4 
low potver, and Fig 18) which arc even more 
resistant to maceration than the columnar 
cells of the squamous basal lajer but are 
/ ♦ these basal cells which 

Jitend from the base of the adjoining squa 
wous epithelum and always precede the 
e ormation of the new squamous covenng 
this fact 15 exemplified m Figure 19 Here 
ne may observe this basal laver growing 
upward to the surface of the old erosion It 
intains its morphological character in so 
*ng although the height of the cells is not 
? ^ which normally upper 

in/? ^ ^ ^ complete absence of surface 

mrammator> reaction in this case, so that 
columnar epithelium has been al 
a relatively long distance 
Ain„„ *’‘^octin{ to an irritative stimulus 
out *^crefore, has thus grown 

Tho ® adjoining squamous epithelium 
‘'"“s consist of only the 
anrirriT themselves but as one 

tE?, epithelium 

ne^c alV “'ocs two or three cells m thick 
ths fb.rin isolated regions m which 

Clecelk locally increased to four or 

t IS noticeable that the columnar 


type of the cell is definite where the laver is 
only one cell in thickness, but that the base 
of the thickened regions 15 composed of cells 
which are more cuboida! m shape This I 
consider is undoubtedly due to the phe- 
nomenon of cell division having taken place 
m the basal layer with the consequent repro 
duction of polyhedral shaped celU which are 
extruded to the surface to become squamous 


F« *4 "^e ed-c of an scti%e ulcer Old snuamous 
e^Uiehum Subepuhelial acute inflammatory infdtmtion 

dowmfTowths Intact basal coJum 
showing meUplasic aclrnty and protective 
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^WO T)ie ftomia} junrlnn t»f(»wn squamous and cotumnar epilhelis ai the region of 

, f'®-** The e'sternal os \ junction between the squamous and columnar epithelu Asubepuhe 
ual rnwrumatory reaction causes reaclise tluckening oi the squamOus but no change m the columnar 
epithelium 


dnision jn man> of Jhe primary ceffs The polyhedral tj^ie which are therasehesphjsw 
nuclei of these pnmarj columnar celU are logicaU> inert but which, on account of their 
elongated in shape After ditiston the nuclei >outli are highJj unstable m their powers of 
of the resultant celU are still elongated but resistance to irritation The proof of this 
It IS possible CO observe a rapid transition on as«ertion I hope to show as we proceed 
the part of the ncwlj produced celU to the With regard to age of the celL. entenng 
poljhedral tj^pe after complete separation into Che composition of the squamoaii epi 
from the parent cells with a consequent Ihcbal covering therefore, one nia> »> that 
rounding of the nucleus This phenomenon the basal columnar Ia>er is the pnmar} 
takes place in the cells produced awaj from lajer— that from which the epithelium is 
tlie base of the parent cell The new basal produced and hence its cells are the oldest 
cell retains its columnar shape definite!} if "'loreover the> possess a ph}SiobgicaHu"C 
the irritation to which it is subjecCed is very tion, (hat of cell production b} metaplasia 
slight and its reactive activit) consequent!} For the rest the oldest squamous ceUs are 
slow, not so definitel} if the irritation is in those at the surface the }Oungest at the base, 
tense, thus calling for rapid metaplasic and the^ are as }et po!}hedraI Squamous 

activit} In this case the new basal cells and pol}hedra] cells have no ph}Siological 

tend temporaril} to lose their dehnite colum activit} Their function is purelv mechanical 
nar shape m the stress of severe involvement — a protective one 

but in all cases the true histological nature of Like all cells however, the} exhibit the 
this la}er can be traced in lesser involved phenomenon of proliferation as a respoB e to 
areas, and in all ca-^es the t>pe is defimtelv irritation and this phenomenon is more 
resumed on the cessation of activit} I will readti} observed m the newl} form^ cells oi 
therefore, assert that irritation below that of the squamous epithelium than m the older 
a destructive virulence affecting the columnar ones a fact which demonstrates the relative 
celled basal la} er of the squamous epithebum instabilit} of the } outhful cell 
as evidenced b} an mflammator} reaction in In the commencement of heahng of an 

the vncinit}, results in a true metaplasic erosion or even of ulceration of the cenir 

activity on the part of these cells nhereb> when the elements of epithelium again begin 
they progressive!} produce new ceIL» of the to cover the erstwhile inflamed zone, it i> 
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In cTamining large numbers of sections one 
IS frequentl) struck by the fact that an m 
fiammatorj reaction of a densitj* which is 
suftcient to call forth strong rcacti\c 
changes in connection with squamous epi 
thelium effects no reaction when m contact 
with the normally situated original columnar 
epithelium Figure 21 again shows the junc 
tion between the squamous and columnar 
rpithelia There is a subepithelial inllamma 
too reaction present which has had the 
c|Tect of thickening the squamous epithelium 
(o> the process already discussed) but has 
had no effect upon the high columnar cells 
which maintain their e\enncss of continuit> 
This distinction in reactue qualities be 
tWeen these two t>pesof epithelium is not «o 
ob\ious in a section such as this which shows 
the two in contact os it is in others where the 
cifect of the same irritant can be obseiAcd 
hut in different areas )\c shall howe^e^, 
twret with such instances liter M\ object 
oweier in this section is to show the great 
istinclion m stabilitj or resistance to irnta 
inn that exists between these two t>pes of 
^mhehurn It w,n be seen throughout that 
u irritant the action of which will produce 
cstruction of the squamous epithelium will 
u \ produce a proliferate c reaction in the 
^ umnar epithelium of the canal and glands 



and that one which can produce proliferative 
changes m the squamous epithelium has no 
effect upon the columnar The distmction 
goes much further than this, as we shall see, 
but thus far we are able to exemplifj these 
two dissimilanties which will suffice m the 
attainment of the object m vnew 

In dealing wnth a structure one cell m 
thickness the relationship in age of the cells 
does not enter as it did when dealing with 
the squamous epithelium, but the function of 
these columnar cells is obviously that of \ 
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in shape This fact is m accordance wuh 
^\hat hiNC seen when the basal cells 
react to irritation \\ hen actu et> functioning 
the\ temporarilj lose their definite column-ir 
qualitj — a fact which is ca«il> understood 
when one rcaliaes that the cell function ne 
cessitates cell diMsion I therefore belie\e 
that during the process of repair in old 
erosions the new squamous epithelium is 
produced bj the actiae ph> siological actiMt> 
of these pnmar> basal cells and not b\ direct 
growth extension from adjoining squamous 
cells Indeed as I haxe said before I con 
sider these cells to bo ph\ siologicallj inert 
haling owed their inception to the basal cells 
themsehes and being capable onl> of direct 
proliferation under stimulus as bchooies cells 
the function of which is a pureh mechanical 

The question of the age function and sfa 
bilit> of the elements of the squamous epi 
thehum is now complete but ne must still 
consider m this section the same factors with 
re^'ard to the columnar cells which line the 
ceriacal canal and glands These cells differ 
morphologicallj from those just discussed m 
that the) are of the high columnar tjpe 
possessing w ell marked nuclei at the base and 
are abated hTormail) their junction with 
the squamous epithelium in the region of the 
external os is abrupt and serial sections of 



Fie I^al de truclion wiUiout cell reictioB ol 
(emiinal portion of cell down^rowth Basil epitielu) 
actwiti 17 present m the superhcial rareiied rone Colum 
nir cell dw i ion is well shown 

this region fail to show am definite con 
tinuit) between them and the basal columnar 
cells of the squamous la)cr 
Figure •’0 shows this normal junction 
Its tcnnination the squamous epithelium 
tapers either abrupt)) or gradual!) thebas-l 
columnar laser growing upward to meet a 
descending surface The columnar cells of 
the canal join this termination abruptl), and 
there is no impression of continuance between 
them and adjoining cells 

We ha\e ahead) seen m discus'ing the 
pa(hofog) of erosion that the columnar 
epithelium IS the most resistant to infection 
and irntation This is exemplihed b) the 
fact that this epithelium is the hist to pro- 
liferate to the surface of the affected area, 
which It co\ ers while still proliferating m the 
primar) effort to effect repair (see Fig 4) 
These cells are thus m actual contact with an 
imtant the nrulence of which is sufficient 
utterl) to destroi the onginal squamous 
epithelium cii masse We haxe seen moreover 
that It IS not until this virulence is consider 
abl) diminished that the basal la)er of the 
squamous epithelium again grows out on to 
the surface held b) the columnar epithelium 

(see r>g 6) The columnar epithelium, the 

fore IS much more resistant to maceration 
and hence more stable than an) of the cle 
menfs of the squamous epithelium 
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Fik 37 Lons bulbous daTcngronths mtiUiot; from 
WBiiBUfd itnUtion of the souamous ipithHium from 
below by an irntant of the third degree of \ inilence 



Fir 38 Lanje irreRuUr bulbou downgrowths some 
resultiHR from t^ AllmR oi gUnd spaces An appcaram c 
which ouj^ht be mistaken for mahgcancv 


In CTamining large numbers of sections one 
lb frequentlj struct b> the fact that an m 
flammator> reaction of a (lensit>‘ \%hich is 
alnajs sufTicient to call forth strong reactive 
flanges in connection wth squamous cpi 
thelium, effects no reaction t\hen m contact 
mththcnormall) situated original columnar 
epithelium Figure 21 again shotvs the junc 
lion beittcen the squamous and columnar 
epithcha There is a subepithelial infiamma 
lor) reaction present tshich has had the 
fSect of thickening the squamous epithelium 
|.h> the process alreadj discuased) but has 
SCI no effect upon the high i olumnar cells 
"h^h maintain their evenness of conlinuitv 
This distinttion in reactive qualities be 
«etn these two t>pes of epithelium is not so 
^ section such as this which shows 
ffte two in contact as it is m others where the 
I of the same irritant can be observcil 
In oifTerent areas ^\e shall however, 
meet with such instances later M> object 
''ever, in this section is to show the great 
stability or resistance to imla 
ptM.k 1 ^ between these two tvpes of 
ir,. ^ throughout that 

dcstJ' , action of which will produce 
OT,\\ ^ ° squamous epithelium will 

proliferate e reaction in the 
a epithelium of the canal and glands, 

. <» f 


and that one which can produce proliferative 
changes in the squamous epithelium has no 
effect upon the columnar The distinction 
goes much further than this as we shall see, 
but thus far we are able to exemplify these 
two dissimilarities which will suffice in the 
Attainment of the object in view 
In dealing with a structure one cell in 
thickness the relationship in age of the cells 
does not enter, as it did when dealing with 
the squamous epithelium but the function of 
these columnar cells is obvnousl> that of a 



ti}, 2<) The mre regular anj shorter downgrowths 
associated with Iran lent erosion 
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Fig 30 Squamous doungrowth filline a gbnd space 
New bell produclion laterally and old celts forced down 
ward 



F«t u A pseudo appearance of early maliSMoO 
ducrd o) irregular bulbous downgrowths 


secreting epithelium, so that m all cases m 
>\hjch this epithelium fa stimulated to the 
extent of proliferation, its rcaultant actuit> 
IS alnajs to^^ar(l the formation oJ nen 
glands This ^\e ha\c seen to be the case 
^^hen dealing ^^lth erosion 
We shall now proceed to consider the 
reactive changts produced m these various 
epithelial elements in response to the irritative 
stimulus, and to that end one must recognize 
the fact that cellular reactions will depend 
upon the strength or virulence of the par 



F.c « Tb-effectofanirntantofthcthirddcgrccupon 

long sunding proliferated cpitbebum 


ticular stimulus to which thev are subjected 
A brief consideration of this factor must, 
therefort take precedence 


THE RELATIVT VlRlTLEVCE OF IRRlTVTIVE 
smtiai AFFECaiNO CfiHVICVI, efitkeliw 
During the histological examinauon ol a 
large number ol specimens, as m 
one IS constanth confronted mth the fact 
that the irritative stimulus in contact witu 
the epithelium, which is evidenced by the 
production of an mfiammatorv reaction r 

thevicinit) falls for practical purposes that 
Is according to the speuhe cellular reaction 
which results into five mam degrees ihe e 
may be called irritative stimuli of the first 
second third, fourth and hfth degree ot 
virulence in descending order One maj 
safely presume that the tv-pical inllammaton 
reaction which is produced in living tissues 
in response to the presence in them of foreign 
bodies atypical cell formations (tumors) 
chemii-al irritants or infections bv micro 
organisms vanes m density directly as t 
degree of irritation produced by these in 
tniders ithout going so far as to a 
actual comparison b> cell count o 
leucocytic and lymphocytic cells m afiecte 
areas under consideration it has been quit 
obvious dunng the routine studv of tbe 8j 
cases of my senes, that from the point 0 
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Fig 33 General bulbous downgrowths 

of cellular density m the inflammatory 
infiltration produced, the tissues under con 
sideration have been subjected to irritations 
(no matter from ivhat cause) ^hich nia> be 
dindedmto five main degrees of virulence.and 
It is a fact that the resultant epithelial reac 
tions correspond to a great degree of accuracy 
With the density of the infiltration which is 
in immediate contact 

One recognizes, of course, the fact that the 
reaction on the part of the tissues of the 
^dj, which 18 Itself the instigator of these 
histological evidences, is governed b> the 
resistance of these tissues to invading irntants 
and hence is necessarily a varied factor 
^'en as the actual degree of irritation is 
'aned The action of an irritant of Lnown 
'irulence upon the tissues of one particular 
pe^n wall result in the production of an 
mnammatory reaction of a density diflenng 
irotn that produced by the same irritant in 
another host These reactions would of 
course, be regulated by the affected persons’ 
of resistance, and histologically the 
cellular densities of the associated inflam 
*uatoiy reactions will differ in the two cases 
a either one of the innumerable (presumably ) 
minor degrees, or even sufhaently to warrant 
P acing this known irritant in separate main 
tepnes of virulence in each case such as 
as been described It will thus be seen that, 
''ang to the presence of the v aned factor of 


Fig 34 Irregular small epithelial nodules produced as 
the result of a round cell infiltration of the fourth degree 
A local infiltrative concentration can be seen No sub 
epithehal rarefaction Narrow tone of newly produced 
cells 


the patient’s resistance, it is compatible with 
sound reasoning to suppose that a given 
irntant may produce tissue reactions in 
different hosts, the histological eTamination 
of which would place that imtant in different 
mam categories of virulence The five degrees 
of virulence therefore, into which I have 
divided the irritants affecting cervical epithe 
hum are purely relative — relative to the 








Fig 35 ^ Uniform epiihelul thickemns m response to an 
imtant ^ the fifth degree of sirulence The columnar 
nature ^the basal la>-er is well seen \ loose epithelial 
lynphocytK infiltration. ^ 
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FJ„ j Genfral »K»of th« fffect of SB imunt of thf 
JhifJ d«'M of vifv'tBtt upon n'w *^iujmott5 opitiitliiini 
>srt TTif Cancer IbsM—iquamou Epithebuin ) 


rcbi&tancc of the host 1 hcoreticalh each 
decree might be produced b\ the same »rn 
tint Again an\ one degree might be pro 
duccil b> irritants %ar>ing in actual Mrulencc 
I haic said abo\c hoiicier that the effect 
of these fi\e degrees of irritant upon the 
affected epithelial structures is constant to i 
hiph degree of iceurjui i> noarh as one can 



Fi* 5S Tie cancer phaK — 5juannju> epithelium 
The°eail c t «vk 1 nee of the inception oi cjixrr change 
Fer^o'at oa of the ba'ol b>er (>% inrtiminaton erudate 
\ jiT'iral cell proliferaiun on the part of ehe new poh 
h dal tell Tj-pical blurring of gereral teU tsee 
tett) rhe spjsiwxlK and localized meUpbsic response 
on the pari of the ba<al h% er 


Speak of constanc) in connection with the 
human subject and nithout ab‘>olute nathe 
matical accuracj of detail 
We ha\e therefore two \ar>ing factors ( 1 ) 
the actual \nrulence of the irritant and (■*) 
the hosts resiatanie combining to the pro 
tluction of a dehnitt histological phero"ieiion 
which I mil treat as a con*itant facto , on 
account of the constant effect produced b> 
It -an infljmmatorv reaction of either of tiie 
cellular densities — to which a relati%e terai m 
irritatn e nrulence is applied indicaln e of the 
rclatton-^hip of the larnng fictors menUoned 
and these relatiie riegrees of irntation ha%e 
a vonitant elTect upon cenical epithelium 
To complete this chiin as it were it would 
appear that one must e'cp'*ct the indnidual 
cells of cervical epithelium to react con 
stanth to minute variations in the degree of 
imtatue -timulus ind therefore to maintain 
tbemsehes as constant factors in the 'cheme? 
W hethcr this be vo it is of course impo sibk 
to sa\ but in an\ case the absolute coii'tancv 
ol this ttrmina} laclor i- not a nece-'sitv m 
much as their tvpe of reaction to irritation 
Is histologicalh uniiorm and as the maio 
degrees of irritative virulence are alore able 
to effect the important and lonstant dis 
tinctions in tcllular thangi one mav •■afeh 
presume that the included minor degrees are 
Sitm)ar]> uniformh reacted to 
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^'g 30 UestruttiQn of the new squamous epitbeliufli 
silhouc reactKn b\ contact with a locaUied jnceeascd 
density ef the subepiibelial infiltration corresponding to 
the first degree of wulence (see figs srand J}) 


WTule recognizing, therefore that the 
degrees of density of mflammatory reaction 
m the human body are infinite, I have pre 
ferred here to divide them into five mam 
degrees on account of the fact that cellular 
reactions as I ha%e obserced them through 
Out the whole of mv senes, fall into Ji\e mam 
t>pe5 and the«e correspond accuratelj to tht 
main degree of irritation in contact 

the Effect of the action of an irritant of 

^lE FIRST DECREE OF MRULENCE UPON 
OLD SQUAMOUS EPITIULIUM 
The picture hen. is one of complete ami 
J^pid destruction of the epithelial elements 
he densest tjpe of inflammatory reaction 
conbistmg of masses of closelj packed Icuco 
C) tes and l>mphocytes en\ elopes the remains 
0 the epithelial cells in th« aflected area 
cstruction b> maceration and liquefaction 
Is carried out, without an\ effort to respond 
on the part of the epithelium This tjpe of 
caciion takes place m Stage i of so called 
er\ncal erosion An acute irritant is in con 
,u, unprepared epithelium Rapid 

(-, * Motion results Among tht masses of in 
nted leucocytes one may obserte numer 
of partially destroyed cells of the 
^Incdral type formally belonging to the 
P^r laAers of the squamous epithelium 



The infiltration penetrates relati\tl> deeply 
from the affected surface, and quantities of 
dislodged squamous cells come to occupy 
positions at a much deeper IcacI than they 
did originally since they are earned inward 
by the fluid exudate excited bv the irntant 
They are, however, at this stage partially 
destroyed and totally inert 
Figure 27 shows the type of density of the 
inflammatory reaction associated with an 
irritant of the first virulence and the depth to 
which the infiltration penetntes relative to 
the pro existing epithelium 
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ri„ 42 The cancer pha«c — squamous epithrbum. A Fio 44 IIit,h power view 

more advanced phase bordering upon developed cancer 


One maj obsene m such a case that the 
epithelium adjacent to the affected zone 
shows onI> slight reaction There is but a 
slight increase in its thickness showing that 
there has been no long continued action ol the 
irritant upon it What reaction there is, 
since such action is due to the increased pro 
duction of new polyhedral cells bj the 
stimulated basal layer and these are plainly 
Msible, corresponds accurately to that ex 
pected when this layer is in contact with the 
looser inflammatory infiltration, which is 
here obser\ed as a prolongation from the 
mam mass There has been no time for 
epithelial reaction to take place to any extent 



n.T 4j A veo developed squamous cancer (see 
iMtf 


along this lesser in\ oh ed line The transition 
between the denser infiJtratne zone, m which 
the epithebal elements are destroyed and 
the relatnely unaffected areas is abrupt 
Ihat the squamous epithebum here has as 
yet been unaffected by previous irritants i» 
shown by its total thinness the relati\e 
scarcity of polyhedral cells, and thickness of 
Its superficial flattened layers, combined with 
the lack of subepithehal rarefaction, a legaa 
of previous erosion The density of the sub* 
epithebal tissues here is such that the cells of 
the basal layer of the epithelium are large!' 
cuboidal in type There is also no evidence 
here of old cervical glandular probferation 
We are dealing, therefore with the effect of 
the most virulent irntant upon old, ongina. 
squamous epithelium, the composing cells 0 
which should possess the highest degree 0 
resistance to maceration possible to this type 
of cell . 

At the very point of contact however, ne 
tween the denser inflammatory infiltration 
and the adjacent epithelium the basal colum 
nar lay er is broken through and inflammatoo 
cells mUlrate to some extent between the 
squamous cells There is no reaction on t e 
part of the superhcial epithebal cells wine 
are mert and purely protective The lower 
polyhedral cells show abortive attempts 
proliferation but the irritant is too strong 
and Its action too rapid at this site to alJo 
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j slight cellular reaction produced in gbti F«, 46 The cancer phase— columnar epithelium The 

quiat epithelium by contact wlh an irriUnt of the first cell reactions immedwtely preceding malignant change in 
Virulence young gland epithelium (see text) 


resistance and local destruction is acam 
observed here 

Figure 23 shows this area, which is ol 
course, common to all this type of case In 
flammatory infiltration into the substance of 
the squamous la>ers can be seen and the nip 
tured basal columnar layer is easily dis 
wrnible The lack of epithelial reaction to 
the irritant is definite In this section one 
^aj also observe the isolated areas of half 
squamous cells at various levels in 
c densest part of the e-vudate These cells 
are changed and vaned m shape but tend to 
^ Og together for the most part in small 
groups 

the effect therefore, of an irntant 
the first degree of vnrulence upon squamous 
Pithehum rhe picture is one of total and 
^pid destruction, and the cellular reactions 
ntorm m detail to this process The reac 
JOns here desenbed are observ ed in the brst 
age of so called cervneal erosion In this 
ndition the full effect of the irritant is 
transient The resistance of the 
tissues IS such that the process of 
I destruction is soon staged and the 
P cnomenon of repair commenced The 
djacent epithelial structures, therefore un 
reactive change but con 
itute the basis from which the ultimate 
P^'r cells emanate as prevnousl> desenbed 


THE EFFECT OF THE ACTIOV OF AN IRRITANT OF 
TircSICONP DECREE OF VIRULENCE UPON 
OLD SQUA1IOU5 EPITHEUUM 
rhe cellular reactions involved m this in 
stance are observed m cases of true active 
ulceration of the cervix The base of the 
oUer consists of squamous epithelial ele 
ments destroyed by maceration in conse 
qucnce of their contact with an irritant of 
the first degree of virulence In the case of 
true ulceration the resistance of the tissues is 



fig 4, The cancer 
shshtly more advanced 
definite cancer change in 


, — ^ w.auiiiai cpiineuum \ 
•tage The earbest evidence of 
I new gland epithelium 
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rc]ati\cl> poor Ihe procc's of m\asion of 
Ine destructu e irritant is inadequate!) sta^ed 
The phenomenon of ultimate repair is de- 
la)ed The result lb therefore, that the zone 
of destruction is more permanent and pending 
the advent of the repair it becomes graduall) 
transformed, b) organization of the mflam 
mator) elements into one of chroniatv its 
composition being chief!) that of granulom 
atous tissue m which are embedded scat 
tered areas of semi liquefied pohhetiral cells 
remnants of the primaril) affected squamous 
lining which are carried far down into the 
depths b) the destructive exudates 

Meanwhile the adjacent squamous lining l> 
in contact with an intlammator) mliltration 
of a densit) distinct from that just discussed 
)et possessing equal actmt) since po!) 
morphonuclear leucoc) tes are present in reJa 
tivel) equal quantit) The area now under 
consideration is, of course the extreme edge 
of a zone of acute inflammation the area at 
which tissue resistance is attempting to 
assert itself, or at which there is a falling off 
m the full force of the irritant Irritation of 
the second degree, therefore is a transient 



and relativel) rapid phase between the de 
structive and milder tvpes and its action 
upon old squamous epitbebum i» observed 
onl) m connection with the active stage of 
true ulceration It is the degree of non 
destructive but most irritative tvpe and is 
characterized b) a t)-pical reaction on the 
part of epithelial celK in contact with it At 
either edge of a most activ e ulcer, the under 
surface of the adjacent squamous epithebum 
Is in contact for a short distance with an in 
llammatorv infiltration, of the same active 
nature as that which has destro)ed a section 
of It, but of a density approximating to about 
one third The cellular reaction in this 
region is most intense The basal columnar 
Ia)er is irntated to such an extent that its 
most active degree of metaplasic activit) is 
called forth Long sharp pointed down 
growths are quickl) produced as the result 
Ihe central cells of the-se downgrowths are of 
the new pol)hedral 1)^6 (as previous!) de 
scnbtd) residtmg from divi'ion of the basal 
columnar cells but the cells lining the sides 
are of the low cuboidal or columnar tvpe 
true basal cells It is at the extreme point of 
the downgrowth that the greatest activit) 
exists and here a small locabzed bulging mav 
be brought about The columnar cells can 
here be seen in the state of active division 
newl) separated cells being extruded upward 
to the intenor of the dowmgrowth The true 
columnar character of these basal cells can 
well be made out in most cases, but such is 
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their activity at this region that the height of 
the lowermost cells is often considerably 
diminished The transition from the colum 
nar to the polyhedral type is well observed m 
the recently produced cells as they recede 
farther from the base The tremendous 
activity of these basal cells acts as a protec 
lion to the central cells Even in contact 
with this degree of irritation, the basal layer 
remains functionally intact In the most 
irritated cell downgrovvths a small abrasion of 
this layer may occasionally occur, wnth local 
cell destruction beneath, but that the external 
irritant does not tolerate irritative reaction on 
the part of the central cells, is showm by their 
lack of, or neghgible, proliferation Such a 
breech m this protective and functional layer 
la hut a momentary m the case of epUhebum, 
the reactive powers of which are capable, if 
only just, of combating the irritation in 
fbeted upon them This is so in the instance 
under consideration In such a case the more 
acute stage of ulceration will be overojme 
and the condition will pass into chromaty 
and thence to healing 

Figure 24 shows the phenomenon here 
desenbed The type of cervix subject to 
ulceration is one that has undergone some 
previous hy-pertrophy The squamous o>ver- 
>ng m this case is already thickened by the 
slow process of cell production under the 
lowest grade of irritative stimulus The 
epithehal cells as a whole, however, may be 
said to be relatively old (although not as old 
as those comprising the original covering) on 
account of the extreme slowness with which 
this thickening has taken place and the 
length of time which it has been present 
These facts are proved by the relative thick 
ness of the superficial flattened cells of the 
stratum corncum, and the relative paualy of 
recently produced cells in the malpigbian 
layer, which is almost entirely compel of 
'acuolated cells of the long standing type 
The squamous covering shown in Figure 24, 
therefore, is of the type common in long 
standing hypertrophy Tlie basal columnar 
^lla, therefore, art now functionally old cells 
There is now no subepithclnl rarefaction 
Rbromuscular elements abut on to the epi 
ihehal Regenerative vntality must have 
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been acquired as the result of long continued 
rest This type of epithelium then must be 
considered old 

It will be seen when old epitheUum is in 
contact with an irntant, such as in this case, 
that the dense subepithehal fibromuscular 
tissues exert a protective effect of their own 
The inflammatory cell exudate can be seen to 
occupy positions between the muscle bundles, 
which themselves serve as a partial barrier 
between this and the epithelium There is 
obvnously much greater difficulty m the 
irntant making contact wnth epithelial cells 
which are closely supported by dense meso 
blastic structures than wnth those unpro- 
tected in this respect 

I consider that the importance of the cell 
reactions involved by contact with this grade 
of irntant lies more m the remote effect pro 
duced than in the immediate one The im- 
mediate effect shows a great tribute to the 
mamfold activities of the cells of the basal 
layer The complete reaction is quite distinct 
from anything ehe seen m epithelial activity, 
and it is for this reason that I have nominated 
the causal agent to a degree of virulence of its 
own, namely, the second degree The reac- 
tion IS, however, a definitely localized one 
and, notwithstanding the angry nature of it, 
is not one of immediate danger, from the 
point of Mew of mahgnancy This is the most 
rapidly produced epithelial reaction possible 
The thinner and more pointed the down 
growths, the more rapidly they have grown, 
the greater the proportion of proliferative to 
metaplasic aclmty on the part of the basal 
layer There is no danger of malignancy at 
this stage If a point is reached at which the 
basal celU fail temporarily or permanently 
in their function, a breech is made in this 
layer and the central cells are locally de 
slroyed There is little or no reaction on 
their part The irntant in contact is of too 
acme a nature to permit of irntative pro 
hferation m cells of the passive ty^pe The 
importance of this phase lies in its remote 
effect The most active new cell production is 
combined with an extensive subepithehal 
rarefaction At the close of this phase, one is 
left vnth the most highly sensitive epithelium 
possible, composed both in the basal and 
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other la>crs of \cr> >oung cells and totally 
unprotected from below b> supporting meso 
bhstic structures 

Ihc effects of irritants of the first, second, 
and third degree of Mrulcnce upon old cpi 
thelium are the effects of different degrees 
of the same t>pc of inflammatory reaction 
namclj, acute inflammation as c\idcnced b> 
the pohmorphonuclcar charactcrof the exu- 
date Ihc three degrees differ only in the 
densitj of the infiltration The three reac- 
tions arc distinct The t>pe of irritant is, 
howc\er, the same and its function, in sufli- 
cient concentration, is to destroy epithelium 
This It does in the first degree but not in the 
second or third An irritant of the first degree 
ncarl> alwajj, attacks the epithelium from 
the surface aspect and it is as one of the 
second degree that its effect upon subepithe 
hal contact is obscr%ed, thus resulung in the 
reaction just described Howcacr, proof of 
the consequent destruction wluch would 
result from an increase in the aarulence of a 
subepithehal irritant is shown b> a study of 
Figure 25 According to my senes, this is the 
rare condition in which an acute mflammatoiy 
exudate corresponding to the densit> of the 
first degrees of \arulence is in contact with 
the squamous epithelium from below and 
along a wade area The old nature of the 
epithelium can be obserted as well as the 
strength of the deep supporting tissues 
There is rarefaction, however in the more 
superficial zones The mflaimnafor> mfiftra 
tion is extremely dense and highly poly- 
morphonuclear It is obvious here that the 
ceb reaction similar to that prov oked bj an 
irritant of the second degree has taken place, 
leaving rarefied areas between the down 
growths, and that the irntant has then in- 
creased in virulence to the first degree, either 
by addition to it or by diminution of the 
patient’s resistance at this stage The types 
of the cell dowoigrowths are now densely in 
\olved in inflammatory exudate the ele 
ments of which can be seen to have pene 
trated through the basal cell layer into the 
substance of the central cells themselves 
The muscular supporting elements m this 
recion are, however quite m evidence, but 
are not capable of adequate protection against 


this irritant The terminal portions of the 
cell downgrowths are seen to be undergoing 
destruction by Lquefaction There is httle or 
no imtative proliferative reaction on the 
part of the passn e cells Higher up in the 
rarefied areas, where the infiltration in con 
tact IS relatively slight, there are local meta 
plasic and prohferative reactions of a typical 
nature on the part 0/ the basal columnar cells 
involved The true destructive effect of an 
acute inflammatory infiltration is demon 
strated here There is no time for pure cell 
proliferation Presumably the hquefactive 
properties of the polymorphonuclear leuco- 
cytes take effect too quickly The very 
acuteness of the inflammatory reaction is a 
safeguard against mahgnancy, so long as the 
acuteness lasts As I have said above, irn 
tants of the first, second, and third degrees of 
virulence belong to this type 

Tire EPPECT OF THE VCTIOV OF AN IRRITAM OP 
THE THIRD DECREE OF VTRUIENCE OFOV 
OtD SQUAMOUS EPITHELIUM 
The production of bulbous downiroulhs 
Without doubt the most common of the cell 
reactions observed m connection with epithe 
lial irritation affecting the squamous layer is 
that produced by irritants of the third degree 
of virulence It is the reaction typically 
resulting from the effects of an irritant of 
moderate strength actmg ov er a longer penod 
than those just discussed It is to be found 
ID the regions more remote from the zone ot 
acute destruction m so called erosions and 
commonly as a phase during the stages of 
healing It is also seen m the more chronic or 
less active type of ulceration The bulbous 
or blunt epithelial downgrowtb is the direct 
outcome of the effects of an irritant in 
suffiaent to cause destruction, but of sufficient 
strength to stimulate the basal layer to active 
metaplasic and prohferative activaty of a 
slower and more uniform nature than that 
observed in the case of the second degree 
The rate at which cell activity is called for is 
such as to enable the cells of the basal coJum 
nar layer to react more constantly and, a 
rule, in degrees varying directly as their dis 
tance from the apex of the downgrowth 
whidi point owes its position to a localmea 



BAILE\ THE BASIC CAUSE AND 

increased concentration of the mflammatoij 
reaction concerned The infiltration pro 
duced by this particular degree of irritation 
IS of a density distinct from that of those 
already discussed and approximates to half 
that of the second degree 
In the case of the third degree, however, a 
certain latitude is allowable as to the actual 
density of the infiltration, and the bulbous 
downgrowths produced vary somewhat in the 
degree of bluntness directly as the degree of 
this density This variation, however, m no 
wise detracts from the definite character of 
the third degree as a whole, as evinced by 
the speafic cell reactions called forth by its 
action It IS also distinct in everj way from 
the preceding and proceeding degrees of 
irritation 

The inflammatory infiltration m question 
IS produced on the outer zone of a focus of 
acute inflammation A point is reached at 
wbch the infiltration is reduced to a stage of 
easy tolerance on the part of the tissues in 
contact with it This process is of course 
gradual, the diminution in the density 
occurring uniformly in conjunction with the 
distance from the central focus After the 
zone occupied by the second degree is passed, 
however, the irritant no longer possesses the 
power of destruction, and from that point 
down to one at which the acuteness of the 
reaction may be said to cease, a typical cell 
response is produced resulting m the forma 
tion of bulbous downgrowths, as aforemen 
tioned, which difler only in their length and 
bluntness according to the slight variations 
in the density of the infiltration which has 
been in contact 

Tigurc 27 shows an example of the more 
active type of bulbous downgrowth This 
type, of course, is found m connection with 
the outer zones of active ulceration or nearer 
to the central zone in the case of the more 
chrome ulcers or heahng ulcers 

It IS a fact, as is natural to suppose, that 
the long bulbous downgrowth does not 
Occur in connection with acute erosion as the 
process is far too transient to allow of their 
production 

A long continued irntation m contact with 
the basal layer of the epithehum 13 neces&arj 
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to the production of this type, and this can 
be affected only in conjunction with true 
ulceration (Cf ulcers) 

In Figure 27 this condition may be ob 
served The original squamous layer shows 
a condition of long standing hypertrophy 
The relatively newly produced cells stain 
more deeply in the region of the base of the 
downgrowths As they recede to the surface, 
the nuclear staining becomes fainter until it 
is gradually lost as they approach the surface 
New cell production is seen to be carried 
out at the sides of the downgrowths m the 
same way, but not to quite the same extent, 
so that the bulbous shape is thus maintained 
rhe depth of the newly produced cells is 
relatively sbght, as compared wath the mass 
of old ones, thus demonstrating the slowness 
of the general reaction The inflammatory 
infiltration is observed to be umform but 
mild as compared with that observ ed m the 
preceding degrees Exudative cells are seen 
in contact with the downgrowths both at the 
Sides and bases, and it is obvaous that the 
relative rate of cell production by the basal 
layer varies as the density of the infiltration 
in contact The subjacent fibromuscular ele* 
roents are observed m normal density and 
are acting as a partial protective agent to the 
epithelial cells, as previously desenbed Of 
course, these bulbous downgrowths may 
assume great relative size, varyang with the 
length of irritation experienced and the de- 
gree of resistance of the subjacent tissues A 
large bulbous downgrowth, for instance, is 
likely to result from active epithehum situ 
ated at the mouth of a ccrvacal gland The 
new cclL> easily fill the gland lumen Figure 
28 shows an example of this But, m all, the 
process IS the same — that of steady , umform, 
polyhedral cell production by metaplasic 
activity of the basal layer, combined m addi- 
tion with constant proliferative activity on 
the part of these same cells 

The bulbous downgrowths seen m connec- 
tion with transient erosions are generally of a 
more umform ty-pe and smaller They are 
the result of a much less prolonged imtation 
Figure 29 gives a fair example of this type 
In this figure the columnar character of the 
basallaycr IS well shown The newly formed 
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pol>hcdral cells can also be seen being ex- 
truded to^^ard the epithelial surface The 
regular subcpithelial infiltration is x\c]l ob 
served 

Figure 30 shows another example of 
squamous cells m process of filling a prohfer- 
ated gland space It niJJ be seen that the 
production of cells is from the sides of the 
downgrowths, which arc m contact with the 
irritant, and that old polyhedral cclL are 
being forced down bj pressure into the gland 
lumen There is no cell actuit> at the base 
of such a dowmgrow th 

Numerous examples of bulbous down 
growths ma> be observed in connection with 
inflammatory conditions of the cervix The 
foregoing are typical examples The depth 
of the downgrowth varies as the length of the 
irritation and the degree of resistance by 
subjacent tissues The longest downgrowtbs 
arc, therefore, observed in connection with 
the outer zone m chronic ulceration and m 
cases in which the cells arc placed within a 
gland Jumen which contains an inflammatory 
exudate In certain cases the irregular shape 
of the downgrowths, together with artefact 
in preparation, give a pseudo appearance of 
early malignancy Figure 31 shows an ex 
ample of this A few irregularly shaped 
downgrowtbs, with small areas apparently 
separated owing to prolongations having 
been cut across, present an appearance which 
might be mistaken for commenang mahg 
nancy by anyone not accustomed to gymeco 
logical pathology 

In all this type of case, however it will be 
seen that an acute inflammatory exudate of a 
certain maximum density, appro'amaUng to 
half that observed m the second degree, is 10 
contact wnth the basal layer, that new cell 
production takes place from this lay er on all 
sides of the downgrowth, and that the rate of 
production vanes directly as the local density 
of the general infiltration The fact is evident, 
however, that the rate of new cell production 
called for by this third degree of irritation i& 
not too fast to be conveniently dealt with by 
the metaplasic and proliferative powers of 
the basal layer of cells In no area does one 
find a rupture of this layer with destruction of 
the polyhedral celL beneath Here and there 


along the edge of the downgrowth, localired 
Increased activity is seen, but this is accom 
panied by adequate replacement by the basal 
layer, and a new bulging prolongation results 
The type of cell reaction to this degree of 
imtant is definite Whenever a looser sub- 
cpithehal infiltration of the same nature is 
observed, it is merely a transient prolongation 
from one of this degree, and as such is not 
responsible for any specific reaction 
I igure 32 shows very v cll the eflect of this 
degree of imtant upon an old, thickened 
epithelium The squamous covenng here has 
long ago passed through proliferative ac 
tmty, so much so that its entire tbekness is 
practically made up of vacuolated cells 
possessing httle or no cytoplasm In these 
cases of long standing hypertrophy , as before 
mentioned, one looks upon the epithehmn 
concerned as relatively old 
An imtation supervenes here and one can 
observe the zones of newly fonned polyhedral 
cells standing out by contrast of their cy|^ 
pJasmic contents from the old squamous cells 
The basal cell aclinty and subcpithelial 
infiltration arc well shown The general 
reaction results m the production of irregular 
bulbous dowmgrow tbs 
Figure 33 again shows a good example of 
the biflbous type of downgrowth extending 
over a mde area . 

With a consideration of the third degree 01 
irritation, we conclude the question of the 
effect of acute inflammatory infiltrations u^n 
old squamous epithelium I find that the 
effect of the purely chronic type of inflam 
matoiy reaction falls into two closely appro^ 
mated types, which nevertheless might be 
distinguished on account of a different m 
density The first or more ^^mlent of these 
we will now consider under the heading of the 
fourth degree 

THE EFrzCT OF THE ACTION OF AN IKRITVN^^ 
THE FOURTH DEGREE OF VlRUlENCE UPO 
OLD SQUAUOUS EPITHELIUM 
Chrome mfonmotwn The putel, cto”' 
type of inflammatory subepitbelial exuda 
comparatively rare There is no doubt 
m my senes this particular reaction oc 
only once, approximately to every i 
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examples ol the acute vancty The cell reac- 
tion produced is negligible There is \ er> little 
jmtati\e quality associated with a pure 
round cell infiltration This type, however, 
IS worthy of note on account of the well 
known pathological regard for “chronic in 
fianimation ” and “ chronic irritation ” These, 
of course are terms loosely apphed to inflam 
mation and irritation of long standing and do 
not necessarily apply to this exact tjpe, 
which, as we shall see in connection with the 
cervix uten at any rate, is a factor of relatively 
httle importance 

Pathologically the effects of the pure!> 
chronic form of irritation, as evinced by the 
presence of a purely round cell subepithehal 
infiltiaUon, are small in comparison with 
those just discussed They should, however, 
be divided into two degrees according to 
virulence The denser form, that which 
forms the subject of this chapter, is observed 
as a fairly regular infiltration m contact with 
the basal layer of the epithelial covering, 
having a densit> less than that associate 
wth the active infiltration of the third 
degree, but possessing irregularly scattered 
nodes of concentration, similar to the lym 
phatic nodes observed in cases of leucoplakia 
VUIVSB 

I do not consider these to be of the same 
nature inasmuch as they are more intimately 
TOnnected, as a rule, with the general infUtra 
bon I regard them nevertheless as an 
evidence of the relative virulence of this type 
of irritation, such as it is, and estimate that 
^ reaction of this character possesses an 
J^ntative power onlj one stage less than that 
opsenbed as the third degree 
The typical reaction observed is distinct 
rom all others m so far as the general cell 
nctmty is concerned The epithelial response 
s limited and stunted The mcsoblastic 
issues show httle or no change The basal 
^lumnar cells react to the irritant irregularly 
nd to a relatively limited degree Irregular, 
ort, and scattered lel! downgrowths are 
produced Small nodular protrubcranccs form 
0 epithelial base rather than dow ngrowths 
e slowness wath which they are produced 
evadenad b> the fact that the c> toplasmic 
aiiung lacultj of the more rccenUj formed 


poljhedral cells differs but slightl> from 
that of the older cells in the epithehum, and 
that the number of newly formed cells, even 
in respect of the areas of dowaigrowth, is 
small, a fact which is demonstrated by the 
relative narrowness of the more deeplj stain 
ing zone of new cells 

Where the infiltration is somewhat dimin- 
ished, an irregularly diffuse thickening of 
the epithelium is produced by more regular 
basal cell activity The fibromuscular ele- 
ments remain practically unchanged There 
IS no rarefaction 

Figure 34 shows this reaction and in 
dicates the position of a localized area of 
concentration in the infiltration 

The epithchal reaction here agrees in detail 
with what one would theoretically expect by 
a companson with the effect of an irritant of 
the third degree There is no doubt that the 
squamous epithelium behaves uniformly to- 
ward external stimuli This uniformity of 
behavior is a constant factor throughout 
The squamous epithehum itself holds no 
secret 

■nre EiTECT or tub action or ak irritam or 

TUB riTTll BEGRBE Or VIRVIBNCE URON 

OLD SQUAMOUS EriTltELlUU 

The irritant of the fifth degree is the mildest 
possible one and is represented by the pres- 
ence of a loose, round cell infiltration m con 
tact with the basal la>eT of the epithelium, of 
a density approximating to one half of that 
associate with the fourth degree 

As might be expected from the uniform and 
slight nature of the stimulus (there are no 
associated points of concentration of the 
infiltration), the epithelial reaction is also 
uniform, or nearl> so, and this takes the form 
of a generalized thickening by new cell pro- 
duction from the basal ]a>er There are no 
localized cell downgrowths here because the 
imtant never reaches a sulBaent concentra 
tion to force their production However, 
wherever the density is slightly increased, one 
ma> readilj observe a corresponding slight 
increase m the general epithelial thickness, 
another tribute to the extreme uniformity of 
the epithelial behavnor It is certainly in 
these lowest grades of imtaUon that one may 
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poljhedral cells can also be seen being ex- 
truded toward the epithelial surface The 
regular subepithelial infiltration is well ob 
scr\ed 

Figure 30 shows another example of 
squamous cells in process of filling a prolifer 
ated gland space It will be seen that the 
pj-miuelron of ceils ts from the sides of the 
downgrowths, which are m contact with the 
irntant, and that old poljhedral cells are 
being forced dowTi b> pressure into the gland 
lumen There is no cell actmtj at the base 
of such a dowTigrow th 

Numerous examples of bulbous down 
growths maj be observed in connection with 
inflammatorj conditions of the cerwx The 
foregoing are typical examples The depth 
of the downgrowth \anes as the length of the 
irritation and the degree of resistance b> 
subjacent tissues The longest downgrowths 
are, therefore, obser%ed in connection with 
the outer zone in chronic ulceration and m 
cases in which the celL are placed witlun a 
gland lumen which contains an infiaminatory 
exudate In certain cases the irregular shape 
of the downgrowths, together with artefact 
in preparation, gi\e a pseudo appearance 0/ 
early mahgnancj Figure 31 shows an ex 
ample of this A few irregularly shaped 
downgrowths, with small areas apparently 
separated owing to prolongations having 
been cut across, present an appearance which 
might be mistaken for commenang malig- 
nancy by anyone not accustomed to gyneco 
logical pathology 

In all this type of case, however, it will be 
seen that an acute inflammatory exudate of a 
certain maximum density, approximabog to 
that observed in the second degree, is in 
contact with the basal layer, that new cell 
production takes place from this layer on all 
sides of the downgrowth, and that the rate of 
production vanes directly as the local density 
of the general infiltration The fact is evident, 
however, that the rate of new cell produebon 
called for by this third degree of untabon is 
not too fast to be conveniently dealt with by 
the metaplasic and prohferaUve powers of 
the basal layer of cells In no area does one 

find a ruptnre of this la> er mth destractam of 
the polyhedral cells beneath Here and there 


along the edge of the downgrowth, loaked 
increased activity is seen, but this is accom 
panied by adequate replacement by the ba>al 
layer, and a new bulging prolongation results 
The type of cell reaction to this degree of 
imtant is definite Mlienever a looser sub- 
cpithelial infiltration of the same nature is 
observed, it is merely a transient pro/ongatwn 
from one of this degree, and as such is not 
responsible for any speafic reaction 
Figure shows very 1 ell the effect of this 
degree of imtant upon an old thickened 
epithelium The squamous covering here has 
Jong ago passed through proliferative ac 
tmty, so much so that its entire thickness is 
pracbcally made up of vacuolated celh 
possessing little or no cytoplasm In these 
cases of long standing hypertrophy , as before 
mentioned, one looks upon the epidiehum 
concerned as relabvely old 
An imtation supervenes here and one can 
observe the zones of newly formed poljhedral 
cells standing out bj contrast of iheu cyti>- 
plasmit contents from the old squamous celh 
The basal cell activity and subepithelial 
infiltratioD are well shown The gener-l 
reactioD results m the produebon of irregular 
bulbous downgrowths 
Figure 35 again shows a good example of 
the bulbous type of downgrowth extending 
over a wide area 

\\ ith a consideration of the third degree 01 
imtation, we conclude the question of the 
effect of acute inflammatory infiltrabons upon 
old squamous epithehmn I find that the 
effect of the purelv chrome type of inflam 
matory reacbon falls into two doselj approx 
mated types, which nevertheless might be 
disbnguished on account of a difference m 
density The first, or more virulent of these, 
we will now consider under the heading of the 
fourth degree 

THE EFTECT OF THE ACTION Or AN Of 

THE FOURTH DEGREE OF VIRULENCE UPO'J 
OLD SQUVilOUS EPITHLLimi 
Chrome inflammation The purely chrome 
type of inflammatory subepitbebal exudate is 
comparatively rare There is no doubt that 
iQ my senes this particular reaction occurs 
only once, approximately to every thirty 
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between old squamous epithebum and that 
wbch has been recently formed as the result 
of the reparative mechanism in dealing with 
the damage caused by cerviatis The new 
squamous co\enng is always found, there 
fore, in conjunction with evidences of the 
end results of cerviatis prohferation of the 
cervical glands m the region of the external 
os, distended gland spaces m this situation, 
and a certain amount of rarefaction of the 
subjacent mesoblastic tissues The new 
epithehura itself is often fairly uniform in 
thickness The cells composing it ate very 
much more uniform in their staining proper 
ties thin those concerned in old squamous 
epithelium As a result the basal columnar 
la>er is not so prominent, and in addition 
th** cells compnsmg it are a little more in 
dined to the cuboidal on account of their 
recent products e activity The nuclei of 
even the surface cells are stiU obvious, there 
bemg a relatively narrow lajcr of the more 
flattened type and these but partially flat 
tened as yet The entire cell content of this 
recently formed structure is >oung The 
diSuse and deep cytoplasmic staining to 
gather with the largo size of the cell nuclei 
indicate this fact The newly produced 
polyhedral cells are of necessity highly un 
stable, not far lemoved from the embryonic 
at this stage Until they have enjoyed im 
munity from external irritation for a certain 
minimum penod as the result of complete 
protection by the basal layer which produced 
them, they mil not at quire that histological 
proof of stability indicated by the gradual 
Joss of cy tophsmic staimng and the diminu 
tion m the size of the nucleus which is ob 
served m their older counterpart and which is 
known to be the associate of complete pas 
^'Tty both m function and m responsiveness 
These new cells have the same passive rWe to 
plav if they ate allowed to grow old enough 
to play jt Tjjg superticia! rone 

are nucleated, having been rapidly extruded 
to the surface in the manufacture of the new 
covering The basal columnar cells must 
necessarily be relatively unstable as such 
having been called upon to exert their full 
metaplasic function m this production As 
pure protecting cells they cannot be com 


pared with the basal cell laver seen in old and 
hitherto Unaffected epithelium nor e\ en that 
assoaated with a diffusely (and hence slowly) 
thickened epithelium resulting from the 
effects of low grade irritation In these latter 
cases we have seen how the basal layer 
reacts to the varying degrees of external 
stimulus, but m the case of newly produced 
epithelium the complete destruction of this 
layer is much more easily accomplished, and 
even the destruction of the new epithelium 
itself As I have said elsewhere, however, 
destruction of tpitheUum \s a safeguard 
against malignancy Irntation of epithebum 
short of the power to destroy is the danger, 
and especially is this the case where the 
young cell is the one affected, and more espe- 
aally still when that young cell plays a 
purely passive role functionally and can 
react to stimulation only by active pro- 
liferation If that young cell were allowed to 
age only sufliacntly to lose the active cle 
ments of its protoplasmic and nuclear con 
tents, as evinced by the deep diffuse staining 
properties of these constituents, and to pass 
into its functional and responsive inactivity, 
the resultant reaction to external irntation 
would be ml or practically so as showm b\ 
the effect of destructive irntants upon old 
squamous epitbeha In all our previous in 
quiry the basal layer has either been in a 
position adequately to protect its inactive 
progeny or this has been destroved with little 
or no reaction along with the basal laver 
It! a word, there arc only two conditions 
under which an irnlant can exert prolonged 
action upon the polyhedral cells of squamous 
epithelium without being strong enough to 
destroy them In every other case the basal 
cell layer is strong enough to protect them 
by metaplasic activity Penetration of this 
layer by destruction results in destruction of 
the less resistant polyhedral cells beneath 
tpsa facto It remains, therefore, for the basal 
layer to weaken itself out of proportion to 
the maximum resistance of the cells it has 
produced This is the state of affairs in the 
case of (i) entirely new squamous epithelium, 
such as we have just discussed, and (2) old 
squamous epithelium which has undergone 
rapid and continued activity as the result of 
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perceive the true delicacy of the epithelial stimulus in all its varying degrees is so con 
cell reaction Moreov er it is from a study of stant a thing that one can not for a moment 
this type of reaction as a basis that one may credit the possibility of behavior other than 
come to understand the cellular upheavals constant under any other circumstances or 
assoaited with the grosser irritants set of circumstances, on the part of these 

Figure 35 shows an evimple of the reaction cells which have been only too ready to dis 
to this degree of irritation Beneath the dose their methods of weathering the mildest 
somewhat thicher epithelial covenng, the and severest storms of imtation 
lymphocytic infiltration is seen to be slightly Should it not be very probable then, that 
denser The metaplasic activnty of the basal the very inception of cancer change m the'^ 
cells, which are here well seen to be of a same cells is the result of a ••inulariy constant 
definite columnar type, is observed to be phenomenon’ 

slightly greater in connection with the It remains to acquire and study examples 
slightly denser zone of infiltration The dis of the very earliest evidences of mahgnancy 
tinction is slight, but definite, and un in the cervur, so early that histologically it 
doubtedly proves the delicacy and uni- has hitherto been impossible to recognize 
formity of cellular response to irritation them as such 

Under the high power one may once again The cervix removed for malignancy is of 
observ e the specific metaplasic function of course, useless in this respect, the condition 
the basal columnar cells The process of cell being too advanced histologically, but in a 
and nudear division may be seen — an elon long senes of cases such as now under con 
gated cell containing two nudei, the upper sideralion, examples of the beginnings of 
half of this cell being destined for the passive cancer may be found Even then, however, 
protective role of the polyhedral type (Fig slight as may be the evidence, the very 
36) definite character of it may be sufhaent to 

With the consideration of this Iowe:>t de mark the mode of its inception It is not 
gree of irntation, we complete the study of sufficient to say, “This epitiehian has gone 
the clTects of irritation generally upon old to the length of cancer diange *’ The phaM» 
squamous epithelium The fiv e mam degrees immediately preceding that change must be 
into which irritants have been divided are recogniaed— the Cancer Phase The reason 
based, as previously explained, upon the con for something dutinct from the cell react ons 
stancy of the assoaated factors in each, viz hitherto discussed which are assoaated with 
(i) the density of the inflammatoiy infiltra- varying stages of cerviatis and ulceration, 
tion produced by the irritant and (2) the must be eluadated \Ye now thoioughly 
cellular reaction invoked The histological understand the pathology of erosion and 
picture m each case is constant ulceration as abo the minute reactions of tlie 

epithelia involved m these conditions Ue 
THE CANCER PHASE — ITS RECOGNITION WTHi accepted the fact that tbe'ie states are 

EEGVRD TO SQUAMOUS EPITHELIUM, AND predisposing factors to cancer growth AH 
THE EFPECT OF VN IRRITANT OP THE THDID pathofogical evidence ias bccD overwhelm 
DEGREE OF VIRULENCE UPON NEW SQUA qj Of tJjjg being the Case My 

MOUb EPITHELIUM pathological findings m this senes support 


Jn the foregoing text I have attempted to 
stress two points particularly (r) the deli 
cacy and constancy of epithelial cell be 
havior under varying conditions, and (2) 
the histological and physiological distinctions 
between old and new squamous epithelium 
and columnar epithelium 

To my mind, from the examination of this 
senes, the epithebal response to an obvious 


The stepping stone between the benign 
and mabgnant must be found — the link 
between cerviatis (erosion) and cervical 
cancer 

We have previously discussed the question 
of the relative age of the cellular 
composing the squamous coxermg (Part 2, 
par i) and have recognized the distmction 
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the tissues m ^vhich it is situated readil> 
enable these inflammatorj cells to form 
actual contact ^«th the new basal layer 
This fact can be observed Localized zones 
arc seen m which the columnar cells of the 
basal lajer are responding nobly to this un 
foreseen irritation and are reacting in truly 
tj^iical style The actual cell and nuclear 
division can be seen even under the low 
power (This fact furnishes jet another 
proof of the nature and formation of these 
cells) The under surface of the epithehum 
therefore bulges downward in very shght 
degree here and there The irritation is 
obvaouslj of very short standing as yet 
The metaplasic activitj of the basal cells has 
onlj just begun 

In other areas, however, it can be definitely 
observed that the inflammatory cells have 
broken through the basal layer and are in 
actual contact with the most recently pro 
duced polyhedral cehs The basal lajer has 
failed at last in Us protective function Its 
continued and prolonged activity has weak 
ened it out of proportion to the maximum 
powers of resistance of the cells it has just 
produced One can make out the scattered 
and macerated cells of this laj er in the gen 
eral exudate 

Hie reaction on the part of the subjacent 
cells IS that for the observation of which we 
have conducted this search 

In this particular case the reaction is just 
commenang and has only proceeded to the 
extent of relatively slight increase in cell 
formation It is, however, definite There is 
a gcnerahzed loss of cell outline due to a 
general protoplasmic diffusion through the 
cell walls There is a generalized lack of cell 
indmduaUty Overdistention of existing cells 
b) deeply staining cy toplasm is noted 
ihere is loss of cell shape possibly by burst 
mg Already irregular shaped and mitotic 
nuclei can be seen Large diffuse nuclei shade 
oft into tho surrounding cj toplasm 

The whole affected cell mass is blurred and 
ill defined There is multiplication by pro 
hicration The depth of the epithelium is 
increased The newly formed polyhedral 
ceils, temporarily possessing in high degree 
the wherewatbal to reproduce their kmd, are 


prohferating actively under stimulation, and 
at the expense of their own existence Each 
new ceil produced in this way and at this 
speed from a newly born (by metaplasia) cell 
as a base, must inevitablv possess less of the 
characters vital to functional life than its 
predecessor The exact nature of these 
characters does not concern us in this in 
vestigation Enough has been wntten upon 
the subject of cell morphology in cancer to 
make this clear My object is concerned 
solely with the recognition of the onset of 
this change and I believe that here, m this 
speamen under examination, one may per 
ceive the earliest evidence of the incidence of 
cancer in the human subject 

Figure 38 shows a view of the temporary 
and spasmodic metaplasic activity of parts 
of the basal layer and also the appearance 
which I have desenbed as typifying the 
earliest onset of cancer change Ihe rela- 
tively loose nature of the subepithelial infil- 
tration, corresponding to the third degree, is 
seen The atypical nature and shape of both 
cells and nuclei, together with the proto 
plasmic diffusion which results m a blurnng 
of the affected cell mass is also observed 
There is a shght increase in cell depth of the 
epithelium caused by the new cell production 
With regard to squamous epithelium, this is 
the moment of change from benign to malig 
nanl— the Cancer Phase In every way, 
notwithstanding the slight degree of change 
from the normal here produced, the histo 
logical picture conforms m detail to that 
pie'=ent in developed cancer 
In the case under observation the sub 
epithcUal infiltration, which has brought 
about the specific changes just discussed, 
shows areas of mctcascd density in two or 
three separate and distinct regions The 
squamous epithelium m contact with these 
areas, which correspond to an irritant of the 
first degree of virulence, is locally destroyed 
with little or no reactive change, thus agree 
ing accurately with the behavior of old 
squamous epithelium jn contact with a 
similar irntant Figure 39 shows this phe- 
nomenon The complete absence of cell 
rcacUon n, noticed, the picture being one of 
rapid dcstrucUon Naturally one expects 
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irritation, % condition of thmps ob«er\ed in against absolute extinction at birth— ivbdi 
connection \\ath ulceration In this latter w quickly absorbed as the cell proceeds to its 
I /'^sultant columnar and passive function, recemng its protecuon 
pohhcdnl cells produced are rclatixclj more thenceforward from more recenth produced 
resistant and stable than those of entirely cells of the same kind, if not from the basal 
new epithelium— in so far as thej ha\e been Ia>cr itself It is a fact that the cytoplasm 
produced bj a regular, if rapid, mctaplasic and nucleus dimmish in bulk and character 
activitj on the part of bastcall> old and (as evinced bj the diminution in basic stain 
original columnar cclIa, m contradistinction ing property), as the cell is extruded to the 
to a ntw cell production from a basal layer surface, that is, as it becomes older, as it 
which it«clf owes its presence to prolifera recedes farther from the possibility of ex 

lernal stimulation, and as it becomes pro 
However, there is no doubt that this latter grcssively more and more passive function 
condition does present that proportional ally I cannot say that these cells, at birth, 
diminution in protective strength to the basal possess for a time by derivation, something 
laver necessary to the inception of cancer, of the specific metaplasic function of their 
but, as I have stated, not m so marked a forbears, except in so far as their obvious 
degree as in the former state, and wc shall see preparation for activity is concerned The 
that It IS the new epithelium therefore which cells produced by them are of the same type 
provides the most favorable basis for cancer though rapidly proceeding to the parasitic or 
growth malignant 

Tigure 37 is derived from a cervix which In the section under consideration, the 
was removed during the routine operation cells even of the superfiaal layers show well 
for prolapse The cervix was somewhat marked nuclei There is no hornv layer of 
hypertrophied and exhibited the gross ap flattened, empty cells as yet The basal 

pearances associated with old erosion a layer is well seen and the columnar nature 
chronic catarrhal exudate, the presence of of its cells can be observed Thereisaccr 
nabothi in follicles, and so on tain rarefaction of the subepithehaJ tissues 

Histological examination of this cervix relativeh wide spaces intencning between 
however, discloses a relatively small area of faintly staining muscle elements There is 
the portio near to the external os, which no evidence in this case of hyaline depost 

shows evidence of a recently recovered but this occurs m v arying degree m certaia 
erosion The new epithelium is of more or other cases I attach no great importance, 
less uniform thickness Ibe celJ> composing however, to thi* factor as it in no wise aS^ots 
it stain fairly deeply throughout Their the point at issue I consider hyaline deposr 
nuclei are relatively prominent by reason of tion as an occasional assoaalcd factor in 
their si 2 e and deep staining property The subepithehal rarefaction Proliferated and 
contents of these cells possess in the great distended cervical gland spaces arc present 
est degrees those qualities which are the in this section and encroach to the edge oi 
birthright of the infant cell — that cell which the area under examination The whole is a 
i 3 newly produced by the very speafic picture of a recently recovered eroded zone 
activity of an older type, produced as the How recent one can only guess 
result of metaplasia 1 he cell contents show Beneath, and in contact with this new 
olainlv the ease with which such a cell could epithelium is an acute inflammatory exudate, 
respond to external stimulus by proliferative of marked polymorphonuclear character nu 
multmlication m the effort to reproduce its in no way differing from exud^es oJ 
kind an activity which must inevitably lead density observed heretofore Tbis ewdate 
to the gradual retrogres^ioa of the type corresponds to that which is produced by a 

It is^ evident that these newly produced imtanl of the third de^ee of \ 

cell! Dossess for a time, an excess of the density is not great The cellular exudate is 
normal constituents— a protective measure moderately scattered but the rarefaction o 
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the tissues m which it 15 situated readily 
enable these inflammator> cells to form 
actual contact with the nei\ basal layer 
This fact can be observed Localized zones 
are seen in which the columnar cells of the 
basal lajer are responding nobly to this un 
foreseen irritation and are reacting m truly 
t>T 3 ical style The actual cell and nuclear 
dmsion can be seen e^en under the low 
power (This fact furnishes 3 et another 
proof of the nature and formation of these 
cells ) The under surface of the epithehum 
therefore bulges downward in very shght 
degree here and there The irritation is 
obviously of very short standing as >ct 
The metaplasic activit> of the basal cells has 
only just begun 

In other areas, however, it cari be definitely 
obsened that the inflammatory cells have 
broken through the basal lajer and are in 
actual contact with the most recentlj pro 
duced polyhedral cells The basal layer has 
failed at last in its protective function Its 
continued and prolonged activity has weak 
ened it out of proportion to the maximum 
powers of resistance of the cells it has just 
produced One can make out the scattered 
and macerated cells of this layer m the gen 
eral exudate 

Thi reaction on the part of the subjacent 
cells IS that for the observation of which we 
have conducted this search 

In this particular case the reaction is just 
commenang and has only proceeded to the 
extent of relatively slight increase in cell 
formation It is, however, definite There is 
a generalized loss of cell outline due to a 
general protoplasmic diffusion through the 
cell vralL There is a generalized lack of cell 
wdividualitj Overdistention of existing cclU 
by deeply staining cy toplasm is noted 
There is loss of cell shape possibly by burst 
ing /Urcady irregular shaped and mitotic 
nuclei can be seen Large diffuse nuclei shade 
off into the surrounding cytoplasm 

The whole affected cell mass is blurred and 
111 defined TTiere is multiplication by pro 
hfeiaison The depth of the epithelium is 
inacascd The newly formed pohhcdral 
wls, temporanlv possessing in high degree 
the wherewithal to reproduce their kmd, are 


proliferating actively under stimulation, and 
at the expense of their ovv n existence Each 
new cell produced m this way and at this 
speed from a newly born (by metaplasia) cell 
as a base, must inewlably possess less of the 
characters vital to functional life than its 
predecessor The exact nature of these 
characters does not concern us in this in- 
vestigation Enough has been written upon 
the subject of cell morphology m cancer to 
make this clear My object ix concerned 
solely with the recognition of the onset of 
this change and I beheve that here, m this 
speamen under examination, one may per- 
ceive the earliest evidence of the inadence of 
cancer in the human subject 

Figure 38 shows a view of the temporary 
and spasmodic metaplasic activity of parts 
of the basal layer and also the appearance 
which I have desenbed as typifvmg the 
earliest onset of cancer change The rela- 
tively loose nature of the subepitbclial infil- 
tration, corresponding to the third degree, is 
seen The atypical nature and shape of both 
cells and nuclei, together with the proto- 
plasmic diffusion which results in a blurring 
of the affected cell mass is also observed 
There is a slight increase in cell depth of the 
epithelium caused by the new cell production 
With regard to squamous epithelium, this is 
the moment of change from benign to malig- 
nant— the Cancer Phase In every way, 
notwithstanding the slight degree of change 
from the normal here produced, the histo- 
logical picture conforms in detail to that 
present in dev eloped cancer 
In the case under observation the sub 
epithelial infiltration, which has brought 
about the speafic changes just discussed, 
shows areas of increased density m two or 
three separate and distinct regions The 
squamous epithelium in contact with these 
areas which correspond to an irnlant of the 
first degree of virulence, is locally destroyed 
with little or no reactiv e ( hange, thus agree 
mg accurately with the behavior of old 
squamous epithelium in contact with a 
similar imtant Figure 39 shows this phe 
nomenon The compVle ab'ence of cell 
reaction is noticed, the picture being one of 
rapid dcstrucUon Naturally one expects 
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irntition, i condition of things observed in against absolute extinction at birth— winch 
connection with ulceration In this latter is quickly absorbed as the cell proceeds to lU 
case, however, the resultant columnar and passive function, receiving its protectm 
poljhcdral cells produced are rehtivcl> more thenceforward from more recenth produced 
resistant and stable than those of entire]], cells of the same kind, if not from the basal 
new epithelium— m so far as thej have been layer itself It is a fact that the cytoplasm 
produced b) a regular, if rapid, mctaplasic and nucleus dimmish m bulk and character 
activ It] on the part of basically old and (as evnnced by the diimnution in basic stam 
original columnar cells, in contradistinction ing property), as the cell is extruded to the 
to a new cell production from a basal layer surface, that is as it becomes older, as it 
which itself owes its presence to prohfera recedes farther from the possibihtv of ex 

temal stimulation, and as it becomes pro 
However, there is no doubt that this latter gressively more and more passive function 
condition does present that proportional ally I cannot say that these cells at birth, 
diminution in protcctiv e strength to the basal possess for a time by derivation something 
layer necessary to the inception of cancer, of the speaSc metaplasia function of their 
but, as I have stated, not in so marked a forbears, except in so far as their obvious 
degree as in the former state, and we shall see preparation for activity is concerned The 
that it IS the new epithelium therefore which cells produced by them are of the same tj"?^ 
provides the most favorable basis for cancer though rapidly proceeding to the para«itic or 
SfO” th malignant 

Figure 37 is derived from a cervix which In the section under consideration the 
was removed during the routine operation cells even of the superficial layers show well 
for prolapse The cervix was somewhat marked nuclei There is no horny lajer of 
hypertrophied and exhibited the gross ap flattened, empty cells as yet The basal 
pearances associated with old erosion a layer is well seen and the columnar nature 
chronic catarrhal exudate, the presence of of its ceUs can be observed Thereisacer 
nabothian follicles, and so on tarn rarefaction of the subepithehal tissues 

Histological examination of this cervix, relatively wide spaces mtervemng between 
however, discloses a relatively smalt area of faintly staining muscle elements There is 
the portio, near to the external Os, which no evidence in this case of hyahne deposit, 
shows evidence of a recently recovered but this occurs in varying degree in certain 
erosion The new epithehum is of more or other cases I attach no great importance 
less uniform thickness The cells composing however to this factor as it in no wise affects 
it stain fairly deeply throughout Their the point at issue I consider hyahne deposi 
nuclei are relatively prominent by reason of lion as an occasional assoaated factor m 
their size and deep staining property The subepithehal rarefaction Prohferated and 
contents of these cells possess in the great distended cervical gland spaces are present 
est degrees those qualities which are the in this section and encroach to the edge of 
birthright of the infant cell — that cell which the area under examination The whole is a 
IS newly produced by the very specific picture of a recently recovered eroded zone 
activity of an older type produced as the How recent one can only guess 
result of metaplasia The cell contents show Beneath, and in contact with this new 
plainly the ease with which such a ceil could epithehum is an acute inflammatory exudate, 
respond to external stimulus by proliferative of marked polymorphonuclear character, but 
multiplication in the effort to reproduce its m no way diffenng from exudates of equal 
kind an activity which must inevitably lead density observed heretofore This e'reoate 
to the gradual retrogression of the type corresponds to that which is produced by an 

Tt IS evident that these newly produced imtant of the third de^ee of virulence I 
fik nnssess for a time, an excess of the density is not great The cellular exudate 
normal constituents— a protectise measure moderately scattered, but the rarefaction 0 



BAaEY THE BASIC CAUSE AND NAfURE OF CERVICAL CAKCIR 713 


tmction between these cell masse-* and those 
produced as the result of the activity of old 
epithelium is distinct In reviewing this long 
senes, the vanous distinctions in cell mor- 
phology ate evidenced time and again 
There is no distinction, however, so definite 
as that which exists between a collection of 
infant cells, such as occurs m the production 
of tbs phase, and all other types 
Yet another instance, and this somewhat 
more advanced still, can be observed m 
Figure 42 Here the new epithelium has pro 
duced atypical downgrowths of the type 
described over a minute area The «ubepi- 
theUal mfiltration m contact, which is re 
sponsible, is very typical and the method of 
production of these downgrowths from the 
new polyhedral cells corresponds to that 
abeady desenbed Here is a case which 
exbbils an area, totally included within the 
field of the low power of the microscope 
wbch 18 passing through the interstage be 
tween the benign and malignant The same 
maj be said of the case from which Figure 41 
18 taken In the case from wbch Figure 40 is 
taken a greater length of epithelium is in- 
volved but tbs IS because the process of 
healing has of necessity involved a larger 
area 

The production of the cancer phase with 
regard to squamous epithelium, therefore, 
results from the effects of an irntant corre 
spending to the ibrd degree of virulence, 
acting m contact with the under surface of 
refativefj new epithelium It is, of course 
impossible to say for what length of time 
tbs action must be maintained in order to 
produce tbs result By companson, it ap- 
pears to roe to be quickly produced The 
important point is that the mfiltration is not 
m suffiaent concentration to destroy utterly 
Only the attenuated basal layer is destroyed 
^reover, the attack is delivered from below 
There is e\ erj faality for the production of a 
subcpithchal inflammatory reaction by di 
rect spread throughout the rarefied support- 
ing tissues, but whether or not this is the 
I am not prepared to say Possibly the 
la conveyed by the blood stream m 
lbs instance However, it is necessary for a 
bstinct recurrence of the irritation to occur 


m a subepithtlial situation and durmg the 
time of instability of the epithelium Un- 
doubtedly the cancer phase reactions de- 
scribed are progressive from this point 
There is no doubt that these reactions must 
increase rapidly with each new cell pro- 
duced Moreov er, as the mass of infant cells 
becomes larger and consequently more para- 
sitic m type, the infiltration in contact will 
increase in density both by reason of the 
presence of an increasing “foreign” element, 
and of the fact of increasing tissue activnty 
and also on account of the increasing ease of 
secondary involvement by septic organisms 
as the result of progressive surface softening 
in the affected area We, therefore, see m 
ca-ves of developed cancer an associated in 
flammatory reaction which approximates 
more nearly to the first degree of virulence, 
but we must remember that tbs was not the 
one concerned m the initial production 
Figure 43 shows one of the earliest evi 
dences of developed squamous cancer that I 
have in my senes The whole affected zone 
can be included in the low power field I 
consider, however, that the cell morphology 
IS typical The area involved corresponds to 
that of an erstwble healed erosion Pro-, 
liferaied cervical gland spaces cm be seen 
beneath lbs minute cancer The gener^ 
softening, which affects the surface, can be 
observed and the localized dense inflam- 
matory infiltration which surrounds the in- 
volved epithelium is undoubtedly partly 
derived from bactenal infection through the 
surface The junction wnth the more normal 
cpithehum is abrupt because of the difference 
in density of the adjacent tissues causing 
separaUon on cutting Yet the distinction 
between the cell reaction here and that seen 
and desenbed m the precedmg cases is barely 
discernible The transition lakes place m 
sensibly and is now complete Figure 44 
shows the bgh power vnew at the junction of 
the normal epithelium 
I feel that the link between the benign and 
malignant is bndged by the full coisideration 
of the cases concerned in Figures 37 to 43 
There is no doubt m my mind as to the mode 
of transition and I trust that this has now 
been made clear 
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this to be the ease, the new squamous cpithe tion from the activity of polyhedral celb 
lum being less resistant in all rc«pccts than The most recently produced are often erOislv 
the old It IS, houcier, all important to enlarged and engorged bj their cjfoplaiin 
obscr\ c, in the one case, the tiso cell reactions Their nucleus is large and diffibe There t, 
toward two degrees of irritation, and to com no longer an> base line to the squamous 
pare these with those occurring in the case of epithelium Irregular perforations of it haie 
old epithelium The effect of the irritant of taken place and irregular cell masses com 
the first degree must necessarily be the same posed o! infant cells, many indistinguishable 
m each case, but that of the third degree from the malignant, are beginning to pene 
depends upon the type of squamous cpithe- trate into the rarefied tissues beneath In 
hum m\of\ed, the cancer phase being the other parts the basal cells are 'een to be still 
outcome of the effect of an irritant of the functioning but it is obaaous that the rate oi 
third degree upon what we now recognize to aclmty is groat The type of polyhedral cell 
be new epithelium produced is not normal It is too large, too 

Figure 40 shows a somewhat farther ad distended, too deeply staining Itsnudeusis 
tanced stage of this phase In this spearaen too diffuse In some cases nuclear division 


one may recognize the junction between the 
old squamous covering and the newer epithe- 
lium which has rcco\ cred an old eroded zone 
The wadespread subepithelial rarefaction 
wluch i> present in conjunction mth the line 
of new epithelmm, which proceeds down to 
the region of the cervical glands, is typical 
The type of new epithelium is also tyTJical 
the general thickness being m this case uni- 
form, except where now obliterated or stimu- 
lated, and the cells composing it more nearly 
approximating to one another as regards age 
than those of old epithelium Here m this 
specimen, however, there has obvaously oc- 
curred a recurrence of epithelial irritation 
which IS affecting this newly healed area, and 
this IS evadenced by the presence of an acute 
Sjubepitbehal infliinmatory exudate in con- 
tact This exudate \anes m density m parts 
of the affected area Where it approximates 
to an irritant of the first degree, the epithe 
hum m contact is destroyed wholesale with 
out reaction This is the case over a relativclv 


large area in this specimen WTien the 
density of the infiltration corresponds to an 
irritant of the third degree, the typical 
epithelial reaction is produced In this case 
one may observe the contact made between 
the exudate cells and the polyhedral celb. of 
the epithelium It is possible to see small 
groups of faintly stammg basil columnar 
celU scattered by desquamation but still m 
the region of their normal position They ate 
no lon°ger toctioning Maiscs of ir«siilarbr 
shaped cells are locall> piodnced by prolifen. 


can be seen The cell produced is too primi 
live However, where metaplasic activity 
has for a time prevailed, epithelial down 
growths of V arying degree are formed They 
are ncierthcles# quite distinct fzom those 
brought about by the activity of old cpithe 
bum 

It IS but a tnvnal step from the phase which 
we have yust observed to that of developed 
cancer Differences hardly perceptible would 
lead to a definite assertion as to the ptesent* 
of cancer There is no doubt that the rate of 

cellactivaty m the phase just observed is even 
increasing Each new cell produced is mote 
active from a proliferative point of view than 
its predecessor *>000 the picture will be 
dominated by typical cancerous activity 
This crucial phase will be obliterated The 
vast majontv of tpeamens cxarmiv“d are 
typical and hence useless from our point of 
view The onset of developed cancer la 
associated with an increase in the density of 
the inflammatory reaction m contact This 
IS only to be expected since a relatively large 
area is involved by the pieserce of foreign 
cells Also the secondary infection by patho- 
genic organisms is immediate once access is 
obtained and this is simple in surface canceR 
Figure 41 shows another instance of this 
vital phase Here a subepithelial inflamma 
torj exudate approximating in density to the 
third degree has destroyed the basal lay «r 
and by affecting the polyhedral cclL> di 
rectly, bis produced atypical downgro^rths 
consisting of typical primitive cells The dis 
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cells, morphologically similar to those pro- 
duced by the columnar cells of the squamous 
basal layer Prolonged stimulation of these 
cells, therefore, results in the production 
from them of a different type of cell, a process 
of dela>ed metaplasia analogous to but much 
less easily pro\oked than that seen in connec 
Uoa vnth the basal squamous la> er In other 
cases they may react by sudden and irregular 
gland multiphcation, a process which pro 
ceeds directlj to the malignant Both these 
reactions, where Irulj original gland ele- 
ments are concerned, are extremely rare 
\\ith regard to the former reaction, there is 
alaajs some associated gland proliferation, 
i\hich occurs m the presence of irritation, 
tpso facto, so that one may practically assert 
that direct cell change does not occur from 
ongina! gland epithelium 
Indeed, it is only in the relatively rare 
cases of locahzed acute mtracervical irnta 
tion, which occurs m the absence of surface 
erosion, that the onginal gland epithelium is 
affected in this way In the vast majont> of 
cases surface itntaUon lUNolvmg the squa 
mous epithelium is present, and m these the 
deeply placed gland elements show no cell 
reaction It la left, therefore, to the newer 
gland elements, those resulting from direct 
proliferation in cases of surface irritation, to 
exhibit that type of change which proceeds 
inevitably to the malignant 
Figure 45 gives a good instance of the 
tremendous resistance of this tj’pc of epitbe- 
hiun Here recently produced glandular cle 
are surrounded by an mflammatory 
mfUtration of great density — equal to the 
first degree of irntative Mrulence Little or 
no reaction results, however, in the cclK 
therrsehes The mflaramatoiy exudate does 
P^^netrate the basement membrane — 
I consider to be extremely resistant — 
3na the glandular epithehal cells are, there 
nut of actual contact with this exudate 
beheve that this fact p{a>s the same iro 
portant part m the production of individual 
? ^^'mulation with resultant change that 
^ been seen in the case of squamous cpithe 
® bigure 4 S merely emphasizes a point 
at We rave observed m many previous m 
^nces dunng our routine studj of this senes 


Occasionally locahzed cell downgrowths of 
minor degree are seen to originate from iso- 
lated areas of the surface epithelium of the 
canal For the most part these are due to the 
stimulation of isolated prolongations of the 
squamous epithelium Small strips of this 
epithelium occasionall> encroach be>ond the 
normal squamous columnar junction and re- 
main as mmutc surface patches on the surface 
of the canal I have not attached any speaal 
importance to these areas and have alv\a>s 
found the epithelium concerned in them to 
react identicallv vvith adjacent and more 
normaU> situated epithelium of the same 
kind In this, connection I do not necessanly 
agree with Moench and other authors as to 
the cTce^ively sensitive nature of squamous 
epithelium m this region Although its pres 
ence has been frequently demonstrated m 
my cases, there has never been any definite 
evidence of untoward actmtv associated 
with It Neither, indeed, would I expect such 
to be the case, in view of the normal mor- 
pholog> of its constituent cellular elements 
The new glandular elements, rapidl> pro 
duced b> proliferation, however, cannot 
possibly possess the resistance of their par- 
ent cells It IS m connection with these that 
wc sec the eventual degeneration of the 
glandular epithelium by enforced indmdual 
cell multiplication There is no doubt that 
the high columnar cells which line the new 
gland spaces in the region of the surface 
erosion though morphologically similar, are 
much less adult than those from which they 
have ongmated If proliferative activity has 
been rapid, there must be many of these cells 
which possess little or no further actmtj m 
this respect The normal reaction to irnta 
tion IS exhausted, just as it eventuall> is m 
the case of the basal laj er cells of squamous 
epithelium Further stimulation results in 
the direct production from these cells of 
poljhedral type cells, as the result of a 
metaplasic actmtj analogous to that pos- 
sessed b> basal columnar cells t\Tiereas, 
however, in the case of basal columnar cells’ 
this process can proceed at length b> virtue 
of the speafic function of these cells, m the 
case of these attenuated columnar gland 
ceUb this reaction marks their ultimate 
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. . - -t that the 

actjnt} of the basil layer in true ulceration 
maj be such as to A\cakcn localK and tem 
poranlj its component cells out of proportion 
to the maximum power of resistance of the 
pohhedrnl cells which it has produced, but 
that this is not ncirJj so probable as in (he 
ease of cntirclj new epithelium which owes its 
existence to recent manufacture b> basal 
cells thcm<:ehes produced bj great pro- 
liferation 

j\Ioreo%cr, in the ease of true ulceration 
there is not that transient phase of quiet 
which allows of the dexatalizmg speahe 
metaplasic actiantj of the basal Ia>cr The 
cellular downgrowths occasioned bj actnc 
ulceration arc controlled for the most part 
as already explained, and if as rarely is the 
case, but as figures 25 and 26 show, there 
occurs a temporary increase m the urufence 
of the irntant in contact with these down 
growths, the new polyhedral ccili. are de- 
stroyed without reaction along with the celU 
of the basal layer The irntant in contact is 
too strong to destroy the basal cells and 
stimulate the polyhedral cell without de- 
struction For this reason (he true ulcer is 
much less liable to malignancy than the pro- 
hferatue erosion As I have said previously, 
cell destruction is a safeguard against malig 
nancy 

In this respect, therefore, it would be 
necessary for the adjacent epithcliam of a 
long standing ulcer, one which has passed the 
activ e stage, to be re stimulated by an irntant 
corresponding to the third degree of virulence, 
and this to be done in connection with pro 
longed downgrowths which have taxed the 
proliferative and metaplasic powers of the 
basal cellb to the full, and before recuperation 
on their part has been effected It would 
then be possible, but not as probable as in 
the case of new' epithehum, that the basal 
layer cells m the region of the apices of the 
dovvngrowths, that is, the most recently 
produced, might be locally destroyed, thus 
allowing direct contact between the irntant 
and the subjacent polyhedral cells It is a 
chmcal fact that the development of canOT 
,n connection with ulcers takes place m the 
long Standing chronic ty'pe, such as we have 


observ ed m this senes, and not 10 the truly 
active ulcer 

THE CANCER PHASE — ITS RECOGVITION WITH 
RZGVRD TO COLUIINAR EPimELIUlf A-\D 
TltE EFPECT or AN IRRITANT OF TEE TOST 
DECREE OF VIBUIENCE HPOVNEW COimi 
NAR EPITJIELnm 

In the chapter dealing with the relative age 
and function of columnar and squamous 
cells, I have indicated the extreme distinction 
which exists in the matter of resistance to 
imtativc stimulus between these two ty'pes 
The columnar epithelium of the cervical 
glands 15 extraordinarily resistant to macera 
tion This fact has been shown m dealing 
with the proliferative activity of these cells 
in response to stimulation by an irntant 
which is suffiaent to destroys with ease, and 
without reaction the squamous epithehina 
The columnar cell» of the basal layer of the 
squamous epithehum, we have seen to possess 
a degree of resistance relative to then spev^c 
function, but m so far as they are a smaller 
type and functionally much more active, 
their resistance cannot be nearly so great as 
that possessed by the large, relatively empty 
and thick walled ceils (he funepon 0/ which is 
largely of a secreting nature, and not in any 

way connected With new cell production 
I regard these columnar cells, which line 
the normal non proliferated glands of the 
cervical canal, as practical]} immune from 
mabgnant change Cell change iti them 
occurs ^only as a response to the most pro- 
longed and virulent form of imtation 
Their normal reaction, as we have seen, is 
by direct proliferation and new gland forroa 
tion The cells bmng the old gland spaces for 
the most part remain unchanged 
Even gland proliferation, of definite degree, 
is not provoked by irritants of less than tne 
first degree of virulence \\e have seen ebe 
where instances of the resisting P®""" ® 
these older gland spaces to imtants o* 
lesser degrees WTien, howev er, the irntant 
in contact is prolonged in action and of ex 
treme virulence certainly of the first degree 
columnar cells very occasionaUy snow 
direct reaction by the local production mttun 
the gland space of typical large polyheorai 
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cell production and malignant degeneration 
The gland space here shown is similarly sur 
rounded by an inflammatory exudate of the 
first degree, much of which has penetrated 
into the lumen Direct contact is made, both 
from without and within, with the gland cells 
These are now seen to be transformed over 
the greater part of the circumference of the 
space, into a mass of ill defined but typical 
cells of the malignant type The process 
here has only as jet ]ust begun The rapidly 
multiplying polyhedral cells are seen to con 
form still to the original outhne of the epithe 
hum from which they ha\ e sprung The base 
raent membrane has disappeared New cells 
have encroached beyond the normal bound 
anes A typical mass of blurred and deeply 
staining cells m intimate contact with a 
dense infiltration results Part of this single 
gland space is as jet unaffected The m 
flammatory infiltration in contact with this 
part IS locally verj sbght The columnar 
cells here have not been stimulated, hence 
thej still remain normal Here is jet another 
proof of the necessity of direct contact be 
tween exudate and cell to produce cell 
reaction 

In Figure 47 we see the earhest evidence of 
defitute cancer in glandular cpiihehutn The 
two gland spaces shown in Figure 40 and 
Figure 47 are the onlj ones in the w hole speci 
men winch are affected in this way Here 
again one sees the necessity for absolute con 
tact between the mflaromatorj exudate cells 
and the epilhehal elements before cell rcac 
tion takes place Figure 47 demonstrates this 
fact well Ilithout contact there is no 
reaction 

Figure 4S demonstrates the rclativelj rare 
reaction of direct malignant gland prohfera 
tion, resulting m the production of a true 
adenocaranoma This reaction invariablj 
tues place m assoaauon with the dceplj 
placed and original gland elements and is 
provoked by their direct contact with a dense 
mflammatory exudate corresponding to an 
'mtant of the first degree My cases show 
that It is rare to find these old glands involved 
direct contact with an irritant in the 
absence of a surface erosion Even m the 
presence of this latter condition, the vast 


majontj of cases show a relatively sbght 
degree of direct involvement of the glands 
situated high m the cervical canal The m- 
ilammatorj exudate, m practically all the 
cases, Is, for the most part, in assoaation 
with the newly prohferated elements An 
active irntant of the greatest virulence, in- 
volving the glands of the cervical canal 
locallj, there being no spread to the portio 
or to the uterine cavity, is a very rare condi- 
tion A scrutiny of the cases of this series 
bears this out I have said elsewhere that I 
beheve these old glandular elements to be 
practically immune to cancer change Their 
natural reaction to irritation 15 by direct 
prohferation Very rarely is any other reac- 
tion required Direct contact irritants are 
nearly always of a minor degree The only 
irritant capable of calhng forth an alternatu c 
reaction is one of the greatest virulence pro- 
longed in Its attack, &at is, one acting di 
rectly upon these gland elements and analo- 
gous, cither by reason of its own inherent 
virulence or by reason of the state of the pa 
tients resistance, to that observed in the 
production of true surface ulceration Under 
these conditions it is readily understandable 
that the natural and initial reaction of these 
gland elements to irritation will be provoked 
suddenly and continuously and out of pro- 
portion to their productive power, with the 
result that true glandular raahgnancy wall be 
produced 1 therefore regard these old gland 
elements as indestructible bj pathological 
irritants 

The condition of solid alveolar caranoma, 
resulting from the malignant production of 
poljhedral tjpe cells from new columnar 
epithelium, as ulreadj described, is, however, 
the condition of importance, m so far as its 
occurrence is grcallj in excess of true adeno- 
carcinoma We have completed our study of 
the inadence of the cancer phase m this 
respect From this point it is but an insig- 
mlicant step to that of dev eloped cancer ^ly 
object in this instance therefore ends with 
the observation of this all important phase 

Drvlopcd cattcer I have onlj one thing to 
saj with regard to developed cancer It is 
necessary for me to emphasize mj firm belief 
in the ongm of caranoma from pre-existmg 
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response to the contact irritant and results in by the normal specific function of the basal 
the mentable and rapid extinction of these lajer, and for the purpose of a normal func 
cells, uludi at last ha\c been forced to the tion when necessaij (protective) On the 
production of a type lower in the scale than onset of the cancer phase, we have seen that 
tnemsehcs This process, therefore, soon the density of the assoaated inflammatory 
negatives the remaining resisting power of exudate increases to that corresponding to 
the young columnar cell which is soon de- the first degree, but cells potentially mahg 
stroyed and thenceforward, direct cell multi nant or developed in malignancy are not dott 
plication by prohferation with consequent affected by this contact 
inevntable degeneration in ty^ie, proceeds The cancer phase with regard to squamous 
from the newly produced polyhedral cells epithelium, therefore, is developed from these 
The hitherto well marked basement mcm- young polyhedral cells, after destruction of 
brane, upon which the columnar gland cells the extremely attenuated basal layer The 
rest, IS broken, and encroachment by the cancer phase with regard to columnar gland 
now potentially malignant cells proceeds be- epithebum is developed directly from the 
jond the normal confines Moreover, the youngest proliferated cells— of similar mor 
inflammatory exudate, hitherto mainly lo phology and function to that pos'iessed by 
cated outside the gland space, penetrates the highly resistant parent cells Thestmag 
wnthin the lumen and establishes direct con- est imtant is, therefore, still necessary inits 
tact wath these cells, thereby increasing the production Cells, potentially mahgnant, ate 
rate of production and ensuring the onset of almost immediately produced there being no 
mahgnant change The type of polyhedral true metaplasic function possessed by theve 
cell produced from the columnar gland cell gland cells, and the rapid and progressive 
is seen to approximate rapidly to that pro degeneration m type proceeds in the presence 
duced by direct proliferation of squamous of this imtant, which, in this case, is similarly 
polyhedral cells It is infantile m type and inadequate to destroy cells that have defi 
distended by deeply staining protoplasm It nitely embarked upon the malignant comse 
possesses an ill defined and large nucleus and Figure 46 demonstrates the cell reactions 
ill defined and large cell walls A collection of which immediately precede the onset of 
these cells present the typical blurred ap mahgnant change m young columnar gland 
pearance noted m connection with the cancer epithelium 

phase m squamous epithehum Here, one may observe a newly produced 

ttTiereas, however, the cancer phase is gland space, situated deeply It owes iB 
produced in squamous epithehum by the presence to proliferation from older gland 
action of an imtant of the third degree of elements in response to the presence oj a 
virulence in direct contact with otherwise surface ulcer This gland space is surrounded 
normal if young polyhedral cells, it is neces- by, and is in mtunate contact with an m 
sary for an imtant of the first degree to pene flammatory exudate of a density equal to ^ 
trate the basement membrane of attenuated imtant of the first degree of virulence tde 
gland epithehum or, even if in direct contact basement membrane is seen to be perfora e 
with the cells from within the lumen, to from without and a quantity of mflammato^ 
stimulate this type of cell to its last response cells are observed to have penetrated, v a 
We have seen in the case of squamous epi this perforation, into the gland 
thehum that an irritant of the third degree another area the commencement of direct 
stimulates without destroying — a necessity cell stunulation by polyhedral cell lOima 
m the producUon of mahgnant change An can be seen This gland space aE»ut 
irntant of the first degree destroys the young exert its final cell response prior to tne 
oohhedral cells of the squamous layer These evitable onset of malignancy . „ . ,_ice 
however very different m type from Figure 47 shows an adjacent gland sp 
fJose D^S^ced S the young gffi cell in the same section Here the Process ba. 
They axe normal celh. 10 themselves, produced advanced to the defimte degree of irregid 
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cell production and raabgnant degeneration 
The gland space here shorsn is sinularly sur- 
rounded by an inflammatory exudate of the 
first degree, much of which has penetrated 
into the lumen Direct contact is made, both 
from nithout and nithm, -jvith the gland ccUs 
These are non seen to be transformed o\er 
the greater part of the circumference of the 
space, into a mass of ill defined but typical 
cells of the malignant type The process 
here has only as yet just begun The rapidly 
multiplying polyhedral cells are seen to con 
form still to the onginal oulbne of the epithe 
hum from which they ha\ e sprung The base- 
ment membrane has disappeared New cells 
ha%e encroached beyond the normal bound- 
anes A typical mass of blurred and deeply 
staming cells m intimate contact with a 
dense infiltration results Part of this single 
gland space is as yet unaffected The in- 
flammatory infiltration m contact rsnth this 
part IS locally \ery shght The columnar 
cells here ha^e not been stimulated, hence 
they BtiU remain normal Here is y ct another 
proof of the necessity of direct contact be- 
tween exudate and cell to produce cell 
reaction 

^ Figure 47 see the carhest evidence of 
definite cancer in glandular epithelium The 
^0 gland spaces shown m Figure 46 and 
Figure 47 are the only ones in the whole sped 
men which are affected in this way Here 
again one sees the necessity for absolute con 
tact between the inflammatory exudate cells 
and the epithelial elements before cell rcac 
^on takes place Figure 47 demonstrates this 
tact well ^^Jthout contact there is no 
reaction 

Figure 4S demonstrates the relativcK rare 
reaction of direct malignant gland prolifera 
tion, resulting in the production of a true 
adenocaranoma This reaction invanably 
place m assoaation wath the deeply 
placed and onginal gland elements and is 
ProNoked by their direct contact mth a dense 
tallammatory exudate corresponding to an 
t^tant of the first degree My cases show 
^atit IS rare to find these old glands inxoUed 
> direct contact with an irritant in the 
psence of a surface erosion I > en m the 
presence of this latter condition, the xast 


majority of cases show a relatuely shght 
degree of direct involvement of the glands 
situated high in the cervical canal The in- 
flammatory exudate, in practically all the 
cases, is, for the most part, m assoaation 
with the newly proliferated elements An 
active irntant of the greatest virulence, in- 
volvmg the glands of the cervical canal 
locally, there being no spread to the portio 
or to the utenne cavity, is a very rare condi- 
tion A scrutiny of the cases of this senes 
bears this out I have said elsewhere that I 
believe these old glandular elements to be 
practically immune to cancer change Their 
natural reaction to irritation is by direct 
proliferation Very rarely is any other reac- 
tion required Direct contact irritants are 
neatly always of a minor degree The only 
irritant capable of caUing forth an alternative 
reaction is one of the greatest virulence pro 
longed in its attack, that is, one acting di 
rcctly upon these gland elements and analo- 
gous, either by reason of Us own inherent 
virulence or by reason of the state of the pa 
tient’s resistance, to that observed in the 
production of true surface ulceration Under 
these conditions it is readily understandable 
that tlie natural and initial reaction of these 
gland elements to irritation 11111 be provoked 
suddenly and continuously and out of pro 
ponion to their productive power, with the 
result that true glandular malignancy will be 
produced 1 therefore regard these old gland 
elements as indestructible by pathological 
imtants 

ITie condition of solid alveolar caranoma, 
rcsulung from the malignant production of 
polyhedral tyqic cells from new columnar 
epithelium, as already described, is, however, 
the condition of importance, m so far as its 
occurrence is greatly m excess of true adeno 
caranoma Wc hav e completed our study of 
the inadencc of the cancer phase m this 
respect From this point it is but an insig 
nificant step to that of dev eloped cancer My 
object in this instance therefore ends with 
the observation of this all important phase 
Developed cancer I have only one thing to 
with regard to developed cancer It is 
nectary for me to emphasize my firm belief 
in the origin of caranoma from pre-existing 
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external factors taken into true account one 
might almost evohe the histological picture 
which would result from any gisen combina 
lion There is nothing atj^'Cil in 
haxior in response to imtation untD malig 


epithelium Uilson has pointed out the fre absence of a contact exudate The type of 
quent histological demarcation which exists reaction, under the tanous conditions, haj 
between the carcinomatous cells and those of been so constant as to impress me, be)ond 
the adjacent epithelium, and has suggested any doubt whatever, with the fact of the 
that the direct origin of the one from the constancy of cell behavior Once the relative 
other is not yet proved Jlore recently values, m terms of age, function, andtype, of 
Schuler has noted this appearance and these cells are understood, and the assoaated 
speaks of an “oblique groove" whitJi runs ' ' 

between the benign and malignant tissues 

The cases of dev eloped cancer in this senes 
have also shown a distinct demarcation line 

m practically every case I regard this, how 

ever, as an artefact, and produced in cutting nancy is reached Even then, the “anaplasic 
the sections The density of the normal aty'pia”ismcrely amatterofthephenomenon 
epithelium and its subjacent tissues is much of mabgnancy itself, and is in no wise con 
greater than the loose, scmi liquefied and cemed with the factors which produced it 
almost entirely cellular malignant tissue Once the border hne is crossed the causal 
which Itself extends to a relatively great agent play’s no further part The stimulus 
depth Iherc js a great difference in con- has been gixen proceeds rhereafitr 

Sistency between these two adjacent tissues does so, in spite even of many additional ex 
On cutting thin sections therefore it is almost temal factors which thenceforward are pres 
impossible to prevent separation at their ent, and is, in itself, progressive and m 
junction — especially at the surface evitable That, however i» not part of our 

Tigurc 49, however, shows a developed concern Our inquiry ends at the inception 
cancer and demonstrates the contact between of this phase, which is brought about « tie 
the benign and malignant cells result of direct contact between mflamiaatoiy 

exudate cells and certain types of epithelial 

TJIEBVSICCVUiE OF CERVICVI, CANCER 

From the foregoing it wiU be seen that my The inflammatory exudates observed 
endeavor, in attempting to eluadate the throughout the whole of this senes, and in 
problem of the relationship between cematis cfudiog those concerned m the production ol 
(erosion of the cervix) and cervical cancer, the cell changes referred to, arc typical and 
and incidentally to acquire a knowledge of identical There is no variation in 
the nature of cancer inception, has been to far as the component cells arc corcemed 
place these conditions as a whole upon a The relative numbers alone vary according 
common basis A study of my coses has to the degree of acuteness of the inflammation 
shown that the one phenomenon common to produced , 

all is the assoaated presence of an lollam As previously explained I have preferred 
matory exudate Also that epithebal reaction, to use the word “imtation” in preference to 
no matter by what type of epithelium, de ‘ mfection ' in dealing with these exudates, 
pends entirely upon tnlimaU conlacl between m so far as it is presumably possible for tnem 
the cells of the exudate and the epithelium to be produced by the action of purelv chemi 
concerned One has also learned that the cal irritants as well as by bacterial organisms 
tvpe of epithebal reaction produced depends The concentration of either of these ® 
directly upon the nature and function of the however, is m the immediate vianity ot t 
epithelium, and also upon the density and exudate produced and there is no 
accessibility of the inflammatory exudate m distmcUon in ty-pe resulting from the 

S It tion, except, as I have said m the matter oi 

There has been no exception to these rules degree These exudates therefore 

♦Nrouchout this long series of cases Epi suit from the action of either of these ag 

Si l.as i.ever occurred n. the Ii. Ure cr.se ot the cer™ uteri, houerer. there 
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js no doubt that septic organisms (including 
the gonococcus) are very frequently con- 
cerned, and, in my opinion, it is impossible to 
Ignore the fact that organisms of this kind 
are directly responsible in the production of 
most, if not all, of these exudates The dis 
cover) of the exact organism or chemical 
docs not concern us There is no reason to 
disagree vath G)e’s theory of a filtrable vims 
in this respect He has concentrated upon 
the recognition of the imtial causal factor in 
the production of cancer 
The nature of cancer, when produced, also 
forms no part of this work Blair Bell and 
others have probed deeply into that aspect 
Blair Bell regards the initial causal factor as 
unimportant in comparison with the nature 
of cancer itself, from the point of vnew of 
treatment It is toward the recognition of an 
vitcmediaU causal factor that this work has 
been directed Whatever the initial cause 
be It IS Its direct expression which acts upon 
epithelial cells eventually to produce cancer 
change, and this— a t)pical inflammatory 
exudate — is a constant factor toward this 
phenomenon 

I have dmded the exudates concerned into 
S 1 ) 1)03 according to relative concentration 
(Part 3, par i), thus representing irritants 
of five degrees of virulence I have avoided a 
definite cell count m connection with this 
division on account of its arbitrary nature, as 
explained Nevertheless I believe that in 
each individual case the actual cell concen 
tration of this exudate marks the degree of 
irritation exerted by it upon epithelium in 
TOntact The fact that exudates of equal 
densit) ma) be produced in different cases by 
Organisms or cliemical irritants of varying 
Virulence according to the resistance of the 
patient concerned is of importance, in so far 
as It increases the value — as the causal agent 
of this intermediate factor, which alone 
octs constanll) The same initial factor 
acting in a number of cases, might result m 
toe production of exudates of v •ir)nng density 
>0 each Tlie cell reactions would therefore 
also var) Cancer ma) be produced m one 
and not m another 

densities of the two chief exudates, 
tnovc corresponding to irritants of the first 


and third degrees, are distinct It has been 
seen that the action of an exudate corre 
spending to an irntant of the first degree of 
virulence is necessary to the production of 
cancer from columnar epithelium, and that 
one equal to an irritant of the third degree is 
sufficient in the case of squamous epithelium 
In the latter case direct contact is assisted by 
subepithehal rarefaction The exudate is m 
contact from below, but there has alwa)s been 
evidence of a surface gap from which direct 
subepithehal spread has undoubtedl) been 
effected I do not therefore consider this phase 
to be due to a secondary subepithehal irrita- 
tion, emanating possibly from the blood stream 
I would, therefore, assert that the basic 
cause of cervical cancer i» the effect of an 
inflammatory exudate (being the visible 
sign of an irntant of bacterial or chemical 
nature), acting directly upon epithelial cells, 
and of a densit) varying in accordance with 
the type of epithelium involved 
The nature of cancer inception is that of a 
pure cell reaction on the part of pre existing 
but newly produced epithelial cells 
I do not believe that a single initial cause 
can produce this effect, constant!) and in all 
cases, in connection with epithehum of one 
type alone, much less in connection with 
cpitheha of different types I do not therefore 
believe that there is one great milial cause 
concerned in cancer production, but that a 
vanet) of initial causes actually conduce to 
this end— through the agency of this single 
intermediate cause which alone is constant 
Cancer change m squamous epithehum is 
provoked b) a re irritation of new epithehum, 
m columnar epithelium, b> a prolonged and 
constant irritation of great intensit), which 
IS probabi) repeated man) times 
^ As we have seen, the distincUon between 
“new” and “old” squamous epithelium is 
arbitrary and not absolute Epithelium of 
this t>7)e may be said to be “new ” so long as 
the resistance of the columnar cell:, of the 
basal la)er is less than the maximum resist 
ance of the subjacent pol)hedral cells At the 
moment that the resistance of the basal lavcr 
bwmes greater than that of the subjacent 
ceUb, in consequence of freedom from irnta 
tion or metaplasic actmt) over a penod of 
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time, tljc epithel/um concerned maj be said at which this attack is made, therefore plau 
to be “old” -.1.1 f . 


Its part, and this fact is undoubtedly mstru 


In tills respect, therefore, the phenomenon mental in minimizing this catastrophe 
of cinar inception is i cell reaction which IVhatc\crmitialcausestherearemthepro 
depends as much upon the time of its onset, duetton of cancer growths, whether bactenal 
within arbitrary time limits, as it docs upon or chemical, the effect is produced through the 
the factors which conduce to it agency of this constant intermediate factor 

rnvfT Ttcinv fcsult IS the production of thecancerproc 

ess, which again may be \anable in its in 

U ilhout further repetition, I have httle to tnnsic nature, although m relation to theepi 
say in conclusion except that tbeha of the cervix uten this phenomenon 

r Cervicitis, erosion of the cervix, is shows a rare degree of consistency 
definitely related to c'lncerof the cervix 1 wish to emphasize, therefore, that irhereas 

2 I his relationship is effected through the there may be, and in my opinion undoubtedly 

agency of a factor common to both — an asso are, many initial causes in the production of 
ented inflammatory exudate m contact mth cancer, and the nature of the growth itself 
epithelium This is the intermediate causal may even be atypical, nevertheless there is al 
factor and is constant ways one factor concerned m this process 

3 ri)c basic cause of cervical cancer is to which remains constant in type for all cpithe 

be found in this constant factor which is lia, and, moreover, constant m degree at 
associated with all ctll reaction, including cording to the nature of the epithelium con 
that of cancer inception cemed It is this, therefore, tbe intermediate 

4 The phenomenon of the action of con causal factor which I have desenbed, which 
tact inflammatory exudates of v arynng degree in my opinion is of such great importance in 
upon epithelia varying in type, forms this association with the phenomenon of cancer 
intermediate causal factor, or basic cause, m inception 

the production of cancer As I have said elsewhere, the nature of can 

5 There is no one great initial cause of cer inception is that of a pure cell reaction, de 

cervical cancer pendent alike upon the type of epithelium in 

6 In the case of squamous epithelium the voKed, the span of time during which the 
change is produced as the result of a re- young cells are affected and the degree of in 
irritation of minor intensity affecting newrly termediate causal association with them at 
produced cells In the case of columnar that time 

epithelium it is produced by a prolonged and b Alterations m the densities of contact 
intense irritation affecting new epithelium — inflammatory exudates results m altersUons 
probably recurrent in the cell reactions produced, An 

7 As far as the cervix uteri is concerned, I alteration in the density of the exudate con 
am inclined to the belief that the initial cerned during the epithelial danger 
causal factor concerned in the production of whether pathological or therapeutic, . 
the intermediate causal factor is bactenal, result in an altered cell reaction Involv 
and is moreov er concerned to a large degree epttbeham at this stage must 

with the well known septic organisms Re just escape cancer change through 
current attacks of speafic intensity, from the logical means, resulting from , 

enithehal standpoint, involving epitbebum changes in inherent resistance “ ,, 

during the danger period, result in the pro to effect tbe same result by therape 

Auction of cancer The question of the lime means? 
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I K the final decade of the last century the 
idea became current that spasmodic con 
traction of the intestinal musculature 
might obliterate the lumen of the bon el for a 
\arying period of time and lead to the picture 
of intestinal obstruction Israel speculated 
on the phenomenon of obturating gall stones 
which became fixed after having tra\eti>cd a 
portion of the intestinal tract wathout diffi 
cult) , and he attributed part of the occlusion 
to contraction of the bon el wall about the 
concretion Koerte, too, was impressed by 
the fact that small stones not infrequently 
gaa e nse to intestinal obstruction 'Hebypothc 
sized that the stone delated the passage 
of intestinal contents without actually ob 
stnicting them Fermentation then occurnng 
m the stagnant contents released irritating 
substances which provoked exaggerated pen 
stalsis and spastic contraction of the bowel 
about the stone It remained for John B 
Murphy, howe\er, to demonstrate a spastic 
occlusion of the intestine at laparotomy m a 
patient suffenng from lead poisoning In 
tS97, the jeat following, llaidenham, in a 
paper read before the German Surgical So 
cieiy, presented spastic ileus as a clinical 
entity and reported 3 cases m which the 
wterospasm was demonstrated at operation 
There was considerable opposition to the 
statements of Haidenham at that lime but, 
m the 30 years that ha\c followed, the ex 
^tence of a spastic or dy namic form of ileus 
has become estabhshed beyond reasonable 
doubt The total number of reported cases, 
noweier, is not large Fromme, in 1914, 
<^li«ctcd 20 cases in which the diagnosis was 
Confirmed at operation In 1920 the number 
awrding to Sohn had reached only 30 The 
ollowmg year Nagel gathered from the lit 
crature 51 cases which had been proved at 
Operation or autopsy I have collected 157 
from the literature, in which the con 
^ adequately demonstrated on 
^er the operating or postmortem table or 
m, and to this number have added two 


observations of my owm The reported cases 
probably constitute only a small percentage 
of the total number occurnng, as is evidenced 
by the fact that Koerte was able to report 28 
of his own cases, all of which were confirmed 
at operation or autopsy It is highly probable 
that many of the cases of intestinal obstruc- 
tion which have responded to treatment with 
antispasmodics, heat, or other non operative 
measures were really spastic in ongin 
Spastic ileus has been defined as an intesti- 
nal obstruction the ongm of which depends 
solely on a persisting contraction of the in- 
testinal Tnuscu\atuTe According to an excel- 
lent description by Freeman, "Spastic ileus 
is due to a spasmodic muscular contraction 
of a portion of the intestinal tract It may 
affect either the small or the large bowel or 
both, in one place usually, or possibly in 
many places It generally includes a few 
inches of the gut only, although at times a 
considerable length is compromised A com- 
mon location is the lower portion of the ileum 
The typical appearance is striking and un- 
mistakable A section of gut a few inches in 
length 15 contracted to the limit, rendering it 
white, bloodless, and so firm that it often 
may be picked up by one end and held 
horizontally wnthout bending The con 
traded part does not merge gradually into 
the adyawmt bowel, but stops abruptly at 
either end, the rest of the intestine remaining 
normal, but if the trouble lasts long enough 
the proximal bowel dilates as in any other 
form of obstruction The spasm frequently 
persists after the abdomen is opened, although 
It may disappear, and it is sometimes found 
even at autopsy ’’ It might be added that 
often the manipulation inadent to laparot- 
omy and exploration is sufilcient to cause the 
spastic portion of bowel to relax, and the col- 
lapsed sct,raent has frequently been observed 
to fill out under the hand of the surgeon 
Because Us clinical picture lacks exact defi 
mtion spastic ileus docs not lend itself well 
to slatisUcal study It is difficult to establish 
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a positive pre-operative diagnosis and often a ‘'tendenc> to spasm” of the autonomicsvs 
imposstble to rule out mechanical factors It tern as a necessar> prerequisite of spastic 
has, therefore, been corrcctlj stipulated that ileus Steindl has found organic changes in 
only those cases m which the diagnosis has the medulla of patients dying of spastic ob 
been venfied at operation or autopsy should structions and believes that such occurrences 
be tabulated Many cases which occur and arc due pnmarily to a pathological condition 
subside spontaneously or with conservative of the central nenous system Pajr, ontbe 
^eatment would be omitted in such a study other band, has succeeded in demonstrating 
Nor will the operative or postmortem find- spasm of the intestinal musculature from es 
ings include all cases Although the spasm pcnmenlal occlusion of the mesentenc vessels 
often persists in spite of general anmsthesia, and would explain the phenomenon on a ar 
it IS probable that it sometimes yields in nar culatory rather than on a nervous basis at 
Wsis, and though spastically contracted bowel least m the traumatic forms Obviously, no 
has been found at necropsy, it is to be assumed one CTplanation is adequate to account for all 
that in some instances the contractions will of the observed cases 
have related in death On the other hand, it The innervation of the bowel is very com 
IS possible that spasms found at autopsy may plicated and not entirely understood Ac 
have been agonal rather than factors in the cording to MueUer, it seems that most of the 
cause of death Furthermore, there is no sharp motifity is controlled by the intnnsic nervous 
limitation as to what shall be included under plexus the plexus of Auerbach and Meissner 
the term spastic ileus The clinical picture of In addition the function of the bon el is under 
enterospasm vanes from the acute, severe control of the vagus and sympathetic sys 
cases, which simulate acute mechanical ob terns by way of the ccehac and infenor mesen 
structions, through the subacute and chronic tcric plexus And over all, exertmg some 
forms, to the mild spasms which cause simple measure of control, is the central nervous 
constipation or slight discomfort suggestive system From the great diversity of causes 
of gall bladder or appendiceal disease Again, of spastic ileus desenbed, it would seem that 
if spasm plays a part in obturating obstruc- stimub analog m any portion of this nervous 
tions, as Israel and Koerte have suggested, apparatus may produce the spasm that inter 
which cases shall be asenbed to the foreign feres with the passage of intestinal contents 
body and which to the spasm? Finally, it has The causes of spastic ileus, therefore, fall into 

been claimed that intussusception often be- three groups, corresponding to the three major 
gms as a spasm, and locahzed spastic con divisions of the nerve supply to the bowel 

tractions hav e been seen accompanying or r-nv-mr 

following the reduction of mvagmations A 

sharp differentiation between these two con bowel at the ite 

ditions is, therefore, often very difficult Every surgeon has seen transient spasms ol 

Spastic ileus, like other functional disorders, the intestine from pinching or squeezing dur 
may result from a wide vanety of different mg the course of abdominal operations, and 
conditions, and considerable discussion has contractions of longer duration have been 
arisen as to the mechanism of the contraction produced experimentally by the use of stronger 
Frequently, several factors seem to be present, stimuli Thus mechanical thermal or elec 
and various writers differ as to the relahve tncal irritation the injection of physostignun 
importance of the individual components into the lumen, or the painting of adrenalin 
Tb^e are those who see local irritation of the or banum chloride solution on the serosa tiave 
bond or of its adjacent structures as the aU been found to gise nse to 
dominant cause Some ascribe the greatest Moreover ezcised portions of boivel 
imnoTtance to changes m the \agus nerse or wUl respond in the same iray to these stimd , 
?r,!?r„neSo“eal pfe-uis, and others lay .nd.eating that the reflej is an mtnnsic one. 
♦n ^ndihon essentiW to psychic disturb by way of the Auerbach and Meissner pleyis 
ances PoSsS assLes'Slfe presence of Cluucally, eases of spasUc ileus have fre 
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quently been reported due to local imtants 
analogous to the ctpenmental ones men- 
tioned 

Foreign bodies Israel and Koerte, as stated 
before, both descnbed intestinal obstruction 
from small gall stones v,hich had tra^ersed 
part of the intestinal tract without difficulty, 
and they ascribed the occlusion to spastic 
contraction of the bowel about a stone 
Similar spastic segments, due to sc>bala, have 
been seen by Schloffer and Sohn, Vogel has 
reported a case of spastic ileus due to fruit 
seeds which produced a picture as threaten- 
ing as one of mechanical obstruction Fhe 
foreign bod> was pushed into the cmcum at 
laparotomj , and the patient reco\ ered There 
is probably an element of spasm in most cases 
of obturating obstruction It is difficult to 
explain why such objects as fxcalitbs, gall 
stones, or fruit seeds, which so frequently 
form part of the intestinal content with no 
untoward effect, should, in the exceptional 
case, lead to sex ere enough irritation to cause 
spastic occlusion of the bowel Perhaps the 
assumption of Koerte that irritating sub 
stances develop m the stagnating contents 
behind the obturating body will account for 
It, or It ma) be, as Florack suggests, that 
decubitus ulceration from the pressure of the 
foreign body gives nse to the spastic reflex 
Inlcslinal uorms An interesting group of 
cases due to the presence of foreign bodies is 
the one caused b> intestinal parasites Two 
IJIKS of intestmil obstruction due to worms 
ha\ e been descnbed an obturating ileus from 
massed dumps of parasites and a spastic ileus 
about one or several worms Even in the 
former group, an element of spasm may play 
a part m the final obstruction Cases of the 
second type hav e been reported by Haiden- 
ham, llagcdom, Kiesselbach, Kuester, Rost, 
and, Schulhof in which the spasm was due to 
ascana, Barth’s case was due to tapeworm, 
and Dmitnell s case resulted from oxyuna 
Rost observed in i year 4 cases in which 
operation was ptrformed, and he attempted 
to determine cxpcnmentally the cause of the 
spasm In tesUng the effects of extracts of 
' anous portions of round w orms on the mus- 
wlature of cxci-cd intestine of the cat he 
found that extracts of the digestive and gen 


ital organs increased the tonus while that of 
the skin depressed He, therefore, concluded 
that living worms could produce intestinal 
obstruction by forming large obturating 
masses, and that spasm was due to death and 
disintegration of the parasite Sohn, how- 
ever, maintains that the irntation is a me 
chanical one, and his view is supported by 
the instructive observation of Kuester, who 
found enterospasm due to a worm at lapa- 
rotomy and could make the spasm travel up 
and down as the parasite was pushed to and 
fro m the intestine In the case due to 
oxyuna (Dmitneff), an ulcer had been pro- 
duced by the worm, which had perforated to 
the serosa It is possible that some of the 
cases in which no cause for the spasm could 
be found at operation may have been due to 
intestinal parasites Nordmann operated up 
00 a child 2 years old under the diagnosis of 
strangulation ileus and found spasm No 
cause was discovered, and only after the child 
passed a clump of worms a year of so later 
was the etiology of the attack explained 
Barth’s patient developed spastic ileus fol- 
lowing colporrhaphv At laparotomy entero 
spasm was found without attributable cause, 
and only autopsy revealed the tapeworm in 
the contracted portion of the bowel 
Undigested food Sev oral cases are on record 
ID which no other cause for the enterospasm 
could be found than indigestible foodstuffs 
Engslad recently reported one in which the 
patient gave a history of having eaten at 
least twelve ears of sweet com on the pre- 
ceding day, and another in which excessive 
intake of ice water on a very hot day seemed 
to be the sole cause of the attack The latter 
case has its counterpart m the “heat cramps’’ 
frequently observed in industry, which rarely 
come to operation and which arc not, as a 
rule, thought of as potential spastic obstruc 
tions Kelly and Pototschnig have each re 
ported a fatal case of spastic ileus, in which 
no other factor than undigested food or ex 
ccssive intake could be found at operation or 
autopsv Intestinal spasms and intussuscep 
tions in infants mav well be on the basis of 
the ingestion of irritating foods 
Bleeding mio tie intestine The escape of 
blood into the gastro intestinal tract often 
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lets IS an irritant, as is wtnessed by the 
frequent somiting and diarrhcca follosving 
massist pastro intestinal hxmorrbagcs Jenc- 
kel describes spastic ileus following resection 
of a carcinoma of the colon Laparotom\ re 
sealed massive hxmorrhage from an over- 
looked duodenal ulcer, with extreme contrac* 
tion of the entire small intestine Tranle 
reports two similar cases, one of which was 
likewise demonstrated at operation 
Ulceration As mentioned before, decubitus 
ulceration ma> be the immediate cam>e of 
enterospasm m (he presence of fcrreign bodies 
or intestinal worms, just as ulcers elsewhere 
in the alimentary tract often give use to 
spasms at their sites Strehl has had a case 
of ileo cxcal tuberculosis with increasing oh 
struction At operation, fifteen segments of 
spasticall> contracted bowel were seen, cor- 
responding to which were the multiple tuber- 
culous ulcers found at autopsj 
f7er«itfi One of the most frequenll> ob 
served local causes of spastic ileus is strangu 
lation in a hernial sac The spasm persists 
after spontaneous or operative relief and is 
dcre, apparently, to damage to the bowel 
during the period of strangulation Brunzel 
has observed 3 such cases, i of which lolfowed 
strangulation of an umbilical hernia Similar 
observations are reported by Barth, Bruno, 
Melchior, Florack, Reiss, and Kessler Wilms 
has called attention to th«. fact that strangu 
lation of a LittrC hernia also may be followed 


by spastic occlusion of the bowel This group 
of cases suggests that some ot the mishap^ 
following taxis or reduction of strangulated 
hernia ma> hav e been due to persisting spasm 
at the site of strangulation 
Circulatory disturbances Payr has shown 
that the injection of solid particles into the 
mesenteric v essela, produang artificial croboh 
and focal anxmia, causes maximal contrac- 
tion of the affected portion of bowel and he 
has reported a case of spastic ileus due to 
torsion of the omentum with thrombosis of 
the veins Mueller states that arteriosclerosis 
of the mesenteric vessels may give nse to 
enterospasm, and Lecene reports one such 
case m which no cause other than sclerosis of 
the vessels supplying the spastic segment of 
the bowel could be found Some of the cases 


following operation or intestmal strangula 
tion may have their origin in disturbances in 
the blood supply of the affected portions of 
the intestine 

REFLEV SPASTIC ILEUS DUE TO DISTANT 
LESIOVS 

The occurrence of spastic ileus from mtnn 
SIC refietes as described above is readilj un 
derstood Less clear are those cases which 
seem to anse from imtants acting at a dis 
tance, the effect of which must be b> way of 
an extnnsic reffex UTuIe it is true that most 
of the control of the motility of the bowel is 
effected bj the mj enteric plexus of Auerbach 
and Meissner, the cccliac and inferior mesen 
(enc plexus, made up of sympathetic and 
vagus elements, do exert some control Talma 
demonstrated expenmentallv that v^orous 
stimulation of the cccliac gangbon resulted m 
active motility of the intestine, chiefly in (be 
form of spasmodic contractions There are 
on record sev eral clinical cases of spastic ileus, 
which were due to inflammatory or cicatncwl 
processes invohnng the cccliac plexus Maier 
and Mosse have demonstrated changes m tbf 
cmliac ganglion in experimental lead poison 
mg, to which they attribute the colics and 
spasms accompanying this condition Recent 
observations with regional and spinal an*s 
tbesia have given further support to the as 
sumption that irritants at a distance, acting 
by way of the extrinsic reflexes, mav cause 
spastic ileus Denk states that, with saus 
factory injection of the "splanchnic plexus w 
the Kappis method), he often notices 
erale cyanosis and definite spasms of the 
bowel Wagner found that spinal anxsthesia 
was frequently sufficient to initiate peristalsis 
in parahtic ileus, and his observations have 
been confirmed experimentally and clinically 
by Markowitz and Campbell, and Ochsner 
Gage, and Cutting May ei made swmlat oti- 
servations ind noted further that spastic ileus 
(»uld also be relieved by inlraspinai anss 
thesia French surgeons m particular, have 
adopted spinal anxsthesia as a treatment 0 
ileus, and Duval has collected 4®° 
which It has been used Of this number 
were said to have been cases of spastic v^ns, 
and m eveiy instance the condition was o'* 
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nitelj relie\ed by the spinal injection Tbe 
relief of obstructions due to atonj and spasm 
bj the same measure i%ould appear scarcely 
credible, but Colmers explams the apparent 
contradiction as foUows Normal tonus of 
the intestine depends upon a balance between 
the pressor effect of the \agus and the de 
pressor influences of the splanchnics Should 
the balance be disturbed by emessive stimuli 
from either of these sj stems, interruption of 
the abnormal impulses b> spinal anesthesia 
would promptlj restore the normal status 
Granting that the action of stimuli b> wa> of 
the \egetati\e nenous system may lead to 
the picture of spastic ileus, it mil be seen that 
these stimuh may be direct, acting on the 
ner\es or ganglion cells themselves, or in- 
direct, acting by wa> of reflex irritation 
Lesions invoking the caliae plexus Exner 
and Jaeger report a case of spastic ileus due 
to an inflammatorj lesion of the posterior wall 
of the p>loru8, with m\oi\emcnt of the retro- 
peritoneal nerve plexus Klett’s case was due 
to carcinoma of the pancreas wnth retro 
peritoneal extension, and Prader’s to acute 
pancreatitis Koennecke saw wo such pa 
tients, one with an inflammatory tumor of 
the pancreas and one with an ulcer which 
penetrated into the pancreas Although 
changes in the ccehac ganglion have been 
described in experimental lead poisoning, the 
evidence has been held inadequate to war 
rant plaang the cases of spastic ileus due to 
plumbism m this group 
Spastic ileus followng contusions to the 
oWomen While spastic ileus occurring alter 
blunt contusions to the abdomen may be the 
result of injury to the bowel itself, it more 
often appears to be reflex from trauma to 
peritoneal surfaces Several cases of this type 
ire on record Rehn operated upon a patient 
9 hours after a sev ere contusion, with diag 
nosis of ruptured bowel A portion of the 
sigmoid, corresponding m position to the site 
m the traumatism, was found contracted 
the diameter of a finger Be>ond 
ms there was nothing, and recoverj followed 
lie simple laparotomj Trendelenburg has 
opened the abdomen twice, following con 
usions, to find localized spasm of the bowel 
ten the mjury which gives nse to the spasm 


IS not severe Fromme reports a case in a 
child, aged iiK jears, who was running on a 
spnogj wooden floor, and another in which 
the patient fell and fractured several nbs I 
have seen a case \er> similar m its ttiolog) 
to this last one 

Case r TbepatientJH a male aged 27 > ears 
fell from a scaffold about 23 feet high while at work 
on the monung of December 10 1927 He was ad 
imtted to c^ey Hospital about an hour later in 1 
state of moderate shock (blood pressure 00-60) 
and complaimng of pam m the back The \ rav 
picture revealed an oblique fracture of the right 
transverse process of the first lumbar vertebra all 
other bony structures being normal The tempera 
ture was subnormal, and the pulse rate w as So The 
abdomen was diffusely and imiformly rigid but was 
neither tender nor painful and there were no ev 
tcroal evidences of injury to the abdomen No 
neurological findings were eUated During the 
ensuing 24 hours the patient recovered from his 
shock and the abdominal ngidity relaved somewhat 
About 2S hours after admittance he began to com 

f >laio of severe intermittent, cramp like pam re 
erred to the region of the umbilicus which soon 
became $0 acute as to cause bim to cry out with 
each paroxysm \omiting occurred twice The 
pulse rate rose rapidly to itt, and the abdomen 
became sbghtly distended but the temperature re 
roamed norma) Some ol the ngidity was still 
present and there was very slight tenderness in the 
right lower quadrant Peristaltic sounds were m 
creased and vigorous peristaltic waves were heard 
to accompany tbe parovvsms of pam Because of 
the picture of mechanical ileus the abdomen was 
opened under nitrous otide anasthesia Explora 
lion ol the entire abdominal cavity revealed no 
evidence whatsoev er of trauma A segment of ileum 
about 3 feet long was found to be coUap-^ empty , 
and nbbon like At either end the collapsed portion 
merged with normally distended bowel There was 
DO obstruction or other abaormabty at these points 
During the manipulation mcident to the examma 
tioD, the contracted segment was seen to relax and 
resume the appearance and caliber of the rest of the 
bowel The abdomen was closed without dramage 
On the following day the patient had several patov 
jsms of abdominal pain which responded readily to 
opiates, atropia, and external heat Convalescence 
was rapid, and there were no other symptoms at 
tnbutable to bis mjury or operation 

Reimer la>s great stress upon the irritating 
action of extravasated blood m the peritoneal 
cavity on the production of spastic ileus He 
ates 3 cases following abdominal contusions, 
2 of which were operated upon, m which the 
spasms persisted until the hsraopentoneum 
was evacuated A senes of patients with 
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acts as an irritant, as is mtnesscd by the 
frequent \omiting and diarrhoea following 
massive gastro intestinal hamorrhages Jenc- 
hel describes spastic ileus following resection 
of a carcinoma of the colon Laparotomj re- 
vealed massive hxmorrhage from an over 
looked duodenal ulcer, with extreme contrac 
tion of the entire small intestine Franke 
reports two similar cases, one of which was 
likewise demonstrated at operation 
Ulceration As mentioned before, decubitus 
ulceration maj be the immediate cause of 
enterospasm in the presence of foreign bodies 
or intestinal worms, just as ulcers elsewhere 
m the alimentarj tract often give rise to 
spasms at their sites Strehl has had a case 
of ileo cxcal tuberculosis with increasing ob- 
struction At operation, fifteen segments of 
spastically contracted bowel were seen, cor- 
responding to which were the multiple tuber- 
culous ulcers found at autops> 

Eerntas One of the most frequentl> ob 
served local causes of spastic ileus is strangu 
lation in a hernial sac Tlie spasm persists 
after spontaneous or operative relief and is 
due, apparent!), to damage to the bowel 
during the period of strangulation Bninzel 
has observed 3 such cases, 1 of which followed 
strangulation of an umbilical hernia Similar 
observations are reported b> Barth Brunn, 
Melchior, Florack, Reiss and Kessler ll ilms 
has called attention to the fact that strangu 
lation of a Littrfi herma also maj be followed 
by spastic occlusion of the bowel This group 
of cases suggests that some of the mishaps 
foUowang taxis or reduction of strangulated 
hernia may hav e been due to persisting spasm 
at the site of strangulation 

Circulatory disturbances Pajr has shown 
that the injection of solid particles into the 
mesenteric vessels, produang artifiaal emboli 
and local anxmia, causes maximal contrac- 
tion of the affected portion of bowel, and he 
has reported a case of spastic ileus due to 
torsion of the omentum with thrombosis of 
the V ems JIueller states that arteriosclerosis 
of the raesentenc vessels maj give nse to 
enterospasm, and Lecene reports one such 
case in which no cause other than sclerosis of 
the vessels suppljnng the spasUc segment of 
the bowel could be found Some of the cases 


following operation or intestinal strangula 
tion ma> hav e their ongm in disturbances in 
the blood supply of the affected portions of 
the intestine 

REFLEX SPASTIC ILEUS DUE TO DISTCCT 
LESIONS 

The occurrence of spastic ileus from intnn 
SIC reflexes as desenbed abov e is readily un 
derstood Less dear are those cases irhicb 
seem to arise from irritants acting at a dis 
tanim, the effect of which must be bj waj of 
an extrinsic reflex MTule it is true that most 
of the control of the motihty of the bowel is 
effected b> the mjentenc plexus of Auerbach 
and Meissner, the cceliac and infenor mesen 
tenc plexus, made up of s>Tnpathetic and 
V agus elements, do exert some control Talma 
demonstrated expenmcntall) that vngorous 
stimulation of the cahac ganglion resulted m 
active motilitj of the intestine, dueflj in the 
form of spasmodic contractions There are 
on record sev eral clinical c 3 «es of spastic ileus 
which were due to inflammatory or cicatncial 
processes mvohnng the ccehac plexus Maier 
and Mosse have demonstrated changes in the 
ccehac ganglion m experimental lead poison 
mg, to which they attribute the colics and 
spasms accompanjnng this condition Recent 
observations with regional and spinal anxs 
thcsia have given further support to the as 
sumption that irritants at a distance, acting 
by way of the extrinsic reflexes, ma) cau«e 
spastic ileus Denk states that, with sato 
factory injection of the splanchnic plexus w 
the Kappis method), he often notices jtiod 
erate cyanosis and definite spasms of the 
bowel \\ agner found that spinal anxstbesia 
was frequently sufficient to initiate penstalsis 
in paralytic ileus, and bis observations have 
been confirmed experimentally and clinical J 
by Markowitz and Campbell, and 
Gage, and Cutting Mayer made sunilar 0 
scrvations and noted further that spastic ileus 
could also be relieved by intraspmal anis 
tbesia French surgeons m particular, have 
adopted spinal anxsthesia as a treatment or 
ileus and Duval has collected 40® *_ 

which It has been used Of this number 
were said to have been cases of spastic iJe / 
and m every instance the condition was e 
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nitely relie\ed by the spinal injection The 
rebef of obstructions due to atony and spasm 
by the same measure would appear scarcely 
credible, but Colmers CTpIains the apparent 
contradiction as follov,s Normal tonus of 
the intestine depends upon a balance between 
the pressor effect of the vagus and the de 
pressor influences of the splanchnics Should 
the balance be disturbed by excessive stimuli 
from either of these systems, interruption of 
the abnormal impulses by spinal anarsthesia 
would promptly restore the normal status 
Granting that the action of stimuli by way of 
the vegetative nervous system may lead to 
the picture of spastic ileus, it will be seen that 
these stimuli may be direct, acting on the 
nerves or ganglion cells themselves, or in 
direct, acting by way of reflex irntation 
Lesions tniioLing ike cahac plexus Exner 
and Jaeger report a case of spastic ileus due 
to an inflammatory lesion of the posterior wall 
of the pylorus, with involvement of the retro 
peritoneal nerve plexus Klett’s case was due 
to carcinoma of the pancreas with retro 
peritoneal extension, and Prader’s to acute 
pancreatitis koennecLe saw two such pa 
tients, one with an inflammatory tumor of 
the pancreas and one with an ulcer which 
penetrated into the pancreas Although 
changes m the ccehac ganglion have been 
described in expenmental lead poisoning, the 
evidence has been held inadequate to war 
rant placing the cases of spastic ileus due to 
plumbism m this group 
Spastic ileus JollOittug coutiisions to Ike 
oWomen l\Tule spastic ileus occurring after 
blunt contusions to the abdomen may be the 
result of mjury to the bowel itself, it more 
often appears to be reflex from trauma to 
peritoneal surfaces Several cases of this type 
are on record Rehn operated upon a patient 
9 hours after a severe contusion, with diag 
nosis of ruptured bowel A portion of the 
sipnoid, corresponding in position to the site 
of the traumatism, was found contracted 
down to the diameter of a finger Bejond 
this there was nothing, and recovery followed 
the simple laparotomj Trendelenburg has 
opened the abdomen twice, following con 
tusions, to find locaUzed spasm of the bowel 
Uiten the mjurj which gives nse to the spasm 


IS not severe Fromme reports a case m a 
child, aged iiK years, who was running on a 
spnng> wooden floor, and another in which 
the patient fell and fractured several ribs I 
have seen a case very similar in its btiology 
to this last one 

Casei The patient, J H a male aged 27 >ears 
fell from a scaffold about 25 feet high, while at work 
on the morning of December 10 1927 lie was ad 
nutt^ to \Vcsley Hospital about an hour later, m a 
stale of moderate shock (blood pressure go-60) 
and complaining of pain in the back The \ ray 
picture revealed an obbque fracture of the right 
transverse process of the first lumbar vertebra, all 
other bony structures being normal The tempera 
ture was subnormal, and the pulse rate w as 80 The 
abdomen was diffusely and uniformly rigid but was 
neither tender nor painful, and there were no ex 
temal evidences of injury to the abdomen No 
neurological findings were elicited During the 
ensuing 24 hours the patient recovered from his 
shock and the abdommiu rigidity relaxed somewhat 
About 28 hours after admittance be began to com 

E >lam of severe intermittent, cramp like pain re 
erred to the region of the umbilicus which soon 
became so acute as to cause him to cry out with 
each paroxysm Vomiting occurred twice The 
pulse rate rose rapidly to 122, and the abdomen 
became slightly distended but the temperature re 
mained normu Some of the rigidity was still 
present, and there was very slight tenderness in the 
ngbt lower quadrant Peristaltic sounds were in 
creased, and vigoTou> peristaltic waves were heard 
to accompany the paroxysms of pain Because of 
the picture of mecbanicat ileus the abdomen was 
opened under nitrous oxide anxsthesta Explora 
lion of the entire abdominal cavity revealed no 
evidence whatsoever of trauma A segment of ileum 
about $ feet long was found to be collapsed empty 
and nbbon like At either end the collapsed portion 
merged with normally distended bowel There was 
no obstruction or other abnormality at these pomts 
Dunng the manipulation incident to the exaimna 
tion the contracted segment was seen to relax and 
resume the appearance and caliber of the rest of the 
bowel The abdomen was dosed without drainage 
On the following day the patient had several parox 
ysms of abdominal pain which responded readily to 
opiates alropm and external heat Convalescence 
was rapid and there were no other symptoms at 
tnbutable to his injury or operation 

Reimer lays great stress upon the irntating 
action of extravasated blood in the peritoneal 
cavity on the production of spastic ileus He 
ates 3 cases following abdominal contusions, 
2 of which were operated upon, in which the 
spasms persisted until the hxmopentoneum 
was evacuated A senes of patients with 
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ruptured cxlri uterine pregnancies nere close 
1} questioned, and it ^\as thought that a his- 
tor> could be chcjted m c^crv instance of 
pam suggcstne of intestinal spasm, fol]o^xlng 
the se\ ere, tearing pam of the rupturing tube 
Jn support of this nn> be mentioned the ex 
penencc of Jordan, w ho operated for ruptured 
spleen following trauma and found in addition 
spastic contraction of the sigmoid and hall of 
the small intestine 

Poslopcralre spastic ileus WTiile most 
functional disturbances of the bone! /oHoning 
operations are paraljtic in nature, occasion 
all} true spastic obstructions are encountered 
It IS djfljcult to state whether these are due 
to trauma of the bowel during the laparotom) 
or to thrombosis of the mesenteric \esseU, or 
whether m certain cases, the} ma} not be 
due to beginning peritonitis or even to the 
primary condition for which the operation 
was performed It is hard to understand wh> 
trauma, which usually gives rise to intestinal 
paresis or paralysis m these cases produces 
the opposite reaction Furthermore, it has 


of traosition between the distended and collapsed 
portions was abrupt and free from any abnormality 
whatsoever Jeiunosforoy was done and the ah 
domen dosed Death occurred 3 da\s later and 
autopsy revealed localiacd pentoaitis as its caite 
No stitement was made as to the condition of the 
small bond at that tune 

It is significant that in the cases observed 
by Koerte, in which spastic ileus followed 
gasfro-enterostomy , several tunes the spasm 
was located m the jejunum We know from 
the experimental ulcer studies of Alann and 
his CO workers that the acid contents of the 
stomach are irritating to the jejunal mneo-a 
This suggests the possibility that the«e cases 
anse frequently after gastnc operations fce 
cause of the local irritating action of the 
stomach contents on the jejunum, which pro 
duces local spasm This also may explain 
certain cases of "viaous circle” followinggas 
trojejunal anastomoses, particularly those m 
which re-operation /aj)> to reveal a Diechaui 
cal explanation for the accident The fol 
lowing case may hav e been illustrativ e of this 
occurrence 


often been noted that the manipulation during 
re operation has brought about relaxation of 
the spasm induced by the original operation 
Braun and Wortmann state that intestinal 
spasm and intestinal paralysis may be caused 
by the same factors, that both may be present 
simultaneously, and that intestinal paresis 
may be preceded by a state of spasm Spastic 
ileus following operation has been seen with 
particular frequency after gastric and gyneco 
logical procedures Koerte has observed 6 
such cases, 5 of which ensued after gastro 
enterostomy I have also seen a case follow 
mg operation for peptic ulcer 

Caie 2 TbepnUent A S a mzie aged 4$ yenn, 
v,as operated upon for perforating post p> lone ulcer 
Resection and retrocolic side to end gastrojejunos 
tomy (Polya) was done MobUization of the duo 
denum was ve*} difficult because of the eitenave 
inflammatory adhesions and considerable soibng 
occuiitd leqainng the placing of a dram down to 
Ibe daodenal stump On the second day symptoms 
of obstruction appeared which were thought to be 
due to mechanical block, at the site of anastomosis 
Re operation revealed local pentonitia about the 
stumo of the duodenum The gastrojejunal stoma 
was {tee and intact The stoma^ ^d proW 
half of the smaU bowel were dilated the^tal 
“as empty coUapsed, and contracted The point 


Cast} The patient M F , a male s6 years old 
was operated upon for very early caracoma of the 
stomach Partial resection nas done with retr^ 
colic end to ade gastrojejunal anastomosis (Pilva), 
and an uneventful recovery ensued The patent 
however, complained of fullness as though of gas, 
in the epigastnum and chest with relief on erticta 
lion \ rav examination 1 2 dav s after the operation 
showed a large fundal portion remaimag with a $ 
hour residue Patient lell the hospital on the follow 
mg day, but was Compelled to return a weei later 
because of persistent vomiting Aspiration revealed 
high grade retention and re-operation was done 
No obstrucUoa could be found The hue of anas 
tomosis was completely freed and found entirely 
satisfactory Inasion was made into the stomach 
above the anastomosis and a good free 
into both jejunal loops could be demonstrated The 
opeuiug was enlarged somewhat cod {beg3>trcitc>niy 
inosiow closed Aa enteto anastomosis was done 
just below the gastrojejunal stoma and the jejunum 
was sutured to the cdon to insure against mvagina 
tion The patient made a slow recovery since con 
valescence was delaved by the development of a 
f»cal fistula 

In a rather extensive senes of currently 
appearing articles Reischauer has voiced a 
similar opinion regarding the relation of vn 
aous circle to enterospasm and he has at 
tempted to show, moreover, that most of the 
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other obstructions lollowng stomach opera- 
tions ha\e their ongin in spasm 
Spastic ileus accompanying lesions of other 
organs Those cases of spastic ileus associated 
\n.th lesions of other mtrapentoneal, or e\cn 
with extra abdominal, structures would seem 
of necessity to be reflex in ongin One in- 
teresting group of this tjpe is that due to 
mechanical obstruction invoHmg some other 
bowel segment Thus Haidenham, Jenckcl, 
Schlesinger, and Brunn have seen spasms of 
the small bowel associated with carcinoma of 
the rectum, Miller’s case was associated with 
mechanical obstruction ol another loop of 
bowel by a band, Barson>’s patient had 
tuberculosis of the c$cum producing spasm 
m the ileum, and Haidenham’s patient had 
volvulus Whether the spasm in these cases 
IS reflex or whether it is due to stagnation of 
contents above the mechanical obstruction 
cannot be determined Franke saw enter© 
spasm during operation for peptic ulcer, 
Braun and Wortmann saw enterospasm from 
hjdrocele, Mueller from early appendicitis, 
Brodnitz from adrenal hsmorrhage, Engstad 
from cystic ovary, and Huguier and Parvu 
Irom renal colic 

A word should be said regarding the rela 
tionsfup between intestinal spasm and mlus 
susception Notbnagel demonstrated expen 
raeniall) that invagination could be produced 
bi causing local spasm of the bowel by means 
of faradic stimulation He believed that 
^nical intussesception began as enterospasm 
This theory has been substantiated by the 
espenments of Propping and others and by 
numerous clinical observations Promme de 
scribes a case m which symptoms persisted 
after release of an invagination and resulted 
in the death of the child patient At autopsy 
spastic narrowing of the small bowel was 
seen In 2 other cases observed by the same 
author intussusceptions and enterospasms 
^cce seen simultaneous!) , apparently having 
nad a wmmon origin It would seem there 
ore, (hat enterospasm and invagination may 
arise from the same source and may be present 
iniultaneously Localized spasm may lead to 
ntussusception, and injury to the bowel dur 
g intussusception may determine an entero- 
pasm which may persist after release of the 
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invagination and may even result in the 
death of the patient 

CAUSES ACTING B\ W VV OF THE CENTRAL 
NERVOUS SVSTEM 

Although there is no known “center” for 
intestinal control in the brain, nevertheless 
some degree of influence is exerted on the 
bowel by the central nervous system This 
finds expression in the frequently observed 
emotional diarrhoeas, which, like the vomit 
ing that often accompanies intense psychic 
stimulation, denote a connection between the 
cortical centers and the gastro intestinal 
tract Spastic ileus has been described ac- 
companying both organic lesions and psychic 
disturbances Steindl, as mentioned, found 
degenerative changes in the medulla of 2 
patients who died of postoperative spastic 
ileus He believes that there must bo a “ten 
dency to spasm” as a prerequisite to the de 
vclopment of enterospasm and attributes the 
increased irritability to organic changes in the 
brain stem So bold an assertion requires 
wide confirmation beyond the few instances 
he bas described Schuele has seen entero 
spasm for which no local cause could be 
found, and only autopsy several months later 
revealed a small inflammatory tumor in the 
floor of the fourth ventricle as a source of the 
mischief Spastic ileus has been seen, too, m 
tabes dorsalis, and Deutschlander states that 
enterospasm frequently occurs m Little s dis 
ease The cases due to lead poisoning might 
be placed in this group, as might also those 
observed m influenzal infections 

Much has been WTitten regarding the role 
of hysteria m the etiology of spastic ileus 
Some of the earlier writers have even gone so 
far as to state that a hy stencal background 
IS necessary to the development of such a 
rendition It would seem that the term hys 
teria has been rather loosely used m this 
connection There are cases, desenbed as hy s- 
tencal ileus, in which the picture of intes 
tinal obstruction was fictitiously assumed 
by the patient, even to the swallowing of 
ficcal matter m order that n might later 
be vomited These, obviously, have nothing 
in common with spastic intestinal occlusion 
There are other instances in which a kstory 
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cina sugmaia oi njslcna arc present, but in 
^\h1ch there IS aI«o some local cause for the 
entcrospasm Finallj, there is the group in 
\\hicb no regional CTpIanation is found, and 
m which “hjsteria” has often been in\oked 
to account for the occurrence In some of 
the<e last mentioned cases, local causes maj 
well ha\c been present though undiscovered 
In others, simpl) increased local or general 
irntabilit) of the nervous sjslcm ma> have 
determined the spasm In none docs the term 
“hjstcncal” seem justified We recognize 
dilTcrcnt degrees of irritabilit> in the nervous 
S) stems of di/Ierent persons, and it is to be 
expected that the most sensitive nervous ap- 
paratus IS most likclj to give craggerated 
responses to ordinary stimuli In its final 
analjsis the matter reduces itself to the rcla 
tive mtensitj of the stimulus for the imtabil 
It) of the affected nervous mechanism 
To sum up, cntcrospasm is a state of 
exaggerated contraction of a portion of the 
intestinal musculature, which leads to oblit 
eration of its lumen and ones its origin to a 
stimulus that is excessive for tlie degree of 
irritabilitj of that particular nervous ap 
paratus The stimulus giving rise to the 
spasm maj act anjTvhcre in the complicated 
nervous s>stem suppl>jng the bowel In some 
cases the irritabilit) of the local or general 
nervous mechanism may be so great!) in 
creased that spasms will occur without knovm 
extnnsic cause 

A\ALVSIS or THE COLLECTED CVSES 
I have collected from the literature 157 
cases of spastic ileus (Table 1), in which the 
findings at operation or autops) were sufli 
ciently definite to warrant their acceptance, 
and to this number have added the z cases 
here reported Of the total 159 cases, 56 
occurred m males and 73 in females In the 
remaining 30, the sex was not stated The 
ages varied from 5 months to 8j )ears Three 
of the patients were infants less than r >ear 
old and 17 w-ere children under the age of 15 
>ears The largest number, however, were 
adults m the middle span of fife, 78 of the 
120 stated ages falling between 20 and 60 
The cause of the enterospasm was either not 
determined or not stated m 39 cases In an 


other 30 cases the contraction occurred seem 
ingly in response to local or intrinsic causes, 
m 57 cases the contractions appeared to be 
feflex, and in the remaining 24 cases the) 
Were due to disturbances of the central 
nervous system 

CLINICAL PICTDEZ 

Ilie thnical picture of spastic ileus the 
clinical picture of mechanical ileus Like 
mechanical obstructions, the spastic oedu 
Sion may be acute or chronic, ma) be high m 
the small bowel or m the colon, and may he 
mcomplete with mild manifestations or com 
plete with the full storm) picture of bowel 
obstruction The phenomena dependent upon 
strangulation, how ev er, are absent Only one 
difference in the manifestations of spastic and 
organic occlusions has been encountered with 
any degree of consistenc) the general con 
diiion of patients having functional obstnic 
lions IS good as compared with that of pa 
lients having mcchamcal ileus Furthermore 
spastic obstructions are much more apt to be 
intermittent and to subside spontaneously 
It must not be inferred from this, bowevc’', 
that a differentiation on this ba«is is climcaU) 
possible Cases of enterospasm are repotted 
in which the patients presented the picture of 
serious collapse, and death has not infre 
quentl) occurred from purely spastic occlu 
sions 

The onset of s)'mptoms ma> be gradual or 
abrupt The patients usually complam of 
severe, cramp-like pam, vomiting and 
stipation Tympanites may or ma) not be 
present If the case is seen early, no dilata 
tion of the proximal bowel is found, if seen 
late, the abdomen ma) be ballooned as m 
neglected mechanical obstructions Smularij , 
if the •spasm is high in the ahmentar) trad, 
there will be no distention, if it is low, ab 
dommal distention may occur Furthermore 
if the major portion of the bowel is involved 
and IS spastic and contracted the abdomen 
may be scaphoid rather than distended 
Haidenhain called attention to a brad) car 
dia m his cases and several subsequent au 
thors have observed a similar s>mptom This 
has been attributed to vagal irritation and 
has been considered b) some to be of diag 
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nostic value It is very inconstant, however, 
for many cases with a marked tachycardia, 
rather than vnth a slomng of the pulse rate, 
have been described In the cases which I 
have reported there was no noticeable slowing 
of the heart rate In the first the pulse rate 
rose rapidly as the symptoms of ileus devel- 
oped In the second case definite tachj caidia 
prev ailed 

The diagnosis of spastic ileus cannot be 
made before the abdomen is opened There 
are no criteria by which a given case of ileus 
may be definitelj adjudged spasmodic, and 
attempts to do so which lead to delay in 
operation should be avoided At laparotomy 
the diagnosis of spastic ileus is permissible 
when spasm of the bowel is demonstrated 
and when there is no mechanical cause for 
the obstruction 


The findings at operation vary consider- 
ably, but, m general, three types of contrac- 
tions have been found The most frequent 
condition is a spasm of one or more segments 
of considerable length, varying from a few 
inches to a number of feet In some instances 
the entire small bowel has been compromised 
Jat affected portion is usually described as 
being empty, pale or mottled m color, of in 
creased consistency, and resembling tape or 
nbbon or having the cahber of a pen^, of 
rope, or of a finger The second type of con 
traction is a ring hke furrow , “as if a string 
had been tied around the gut ” In a few 
instances multiple, transient spasms, moving 
place to place along the course of the 
00^1, have been encountered 
The prognosis of spastic ileus, in the un 
^mpheated case, is said to be good Never 
heless, death has not infrequently resulted 
n the 159 collected cases, 102 patients re- 
covered, 47 died, and the outcome in the re 
naming 10 was not stated This constitutes 
mortality rate of 31 b per cent in those 
"hich the outcome is given Of this 
umber however, 9 (6 2 per cent) presented 
^ incidental find- 

directly as a factor in the cause of 
nrv " in 3 cases death resulted from 

^ meningitis 

tumor, retroperitoneal 
1^ gmon due to carcinoma of the rectum. 


TABLE I — ETIOLOeV AND MORTVLITY IN ONE 
HUNDRED AND Eim-NINE CASES CON- 
riRSIED BY OPERATION OR AUTOPSY 


C&UM of cntnospucD 
LoctleiaMJ 
lorasabodM 


Imutuig foods 
BIcedioK isto bowel 
SaiofsUud bouss 
Ckcrstioa 

Circulstory disturbsoces 
Rsfla etuses wi^ of ctsbac sod 
uifonnr mesooteno ploxws) 
Lcsioos iovolvins calisc plotus 
CoBtoSDMs of sodomeo sod sdji 

PottoperUive iputic tins 
lotussnsotpcioa 

Csusn sciiOf by way of central nerv 


pulmonary embolism following nb fracture, 
pneumonia after operation for intussuscep 
tion, and ileocolostomy for intestinal tuber- 
culosis In 19 additional patients (12 8 per 
cent) It was a contributory factor but not 
the sole cause of death Many of the post- 
operative cases fall into this group In the 
remaining 20 lethal cases no other cause of 
death was found, and m these the fatality 
must be attributed directly to the entero 
spasm Of the patients who did not succumb 
to the disease, there were some who were not 
cured Although the subsequent history of 
most of these persons is not stated, in 14 (14 
per cent) symptoms recurred after operation 
Some of this group responded to medical 
treatment, others submitted to repeated op- 
erations, and in se\ eral the condition ap 
parently persisted mdefimtely , m spite of all 
treatment From this review, it is seen that 
spastic ileus, while apparently offering a good 
prognoeds m uncomplicated cases, has been 
assoaated with a very considerable mortality 
and persistent morbidity in the entire series 
The treatment of spastic ileus is essentially 
surgical If It were possible to make a positiv e 

pre-operaUvediagnosisofenterospasm, tempo 

nzmg with conservative measures, such as the 
use of morphine, atropine, and eiternal heat 
would be justified Inasmuch as the diagnosis 
cannot be made with certainty, however 
every bowel obstruction must be considered 
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organic in nature until pro\en otherwise 
Surgerj must, therefore, remain the treatment 
of choice What is done when the abdomen 
has been opened will depend somewhat on the 
cause of the spasm and the condition of the 
patient As has been stated, usually the 
manipulation incident to the laparotomy has 
su/Ticed to bring about relatation of the con 
traction If the cause of the ileus can be 
corrected at the same time, this should, of 
course, be done In the occasional case, m 
which the condition of the patient is senously 
impaired b> long standing obstruction, cn 
terostomj maj be ad\ isablc Amberger 

stronglj urges entcrostomj in exerj case of 
spastic ileus, feeling that one of his patients 
might haac been saved had this been done 
In those instances in which the spasm is not 
due to purclv local factors, there is no as 
surance that it wall not recur in other places 
after enterostomj at the site of the original 
contraction has been done Resection or 
entero anastomosis bardl> seem indicated for 
obstructions of spastic origin After the 
diagnosis has been de/tnitel> established at 
operation, further postoperative treatment 
with sedatives, antispasmodics, and external 
heat should be carried out It must be re 
membered that operation for the relief of a 
spastic bowel occlusion maj in turn give nse 
to a mechanical obstruction which can be 
alleviated onlj b> a second operation 


Spastic ileus is a form of intestinal obstruc 
tion the origin of w-hich depends upon a per 
sisting contracture of the musculature of the 
bowel, leading to obliteration of its lumen 
The spasm producing the occlusion is usually 
of nervous ongm and is due to a stimulus 
which is excessive for the degree of imtabjbtj 
of the local or general nervous apparatus in 
V olv ed The impulse ma> anse in anj portion 
of the complex nen ous mechanism controUmg 
the motor function of the bowel The cases 
therefore, fall into three groups correspondmg 
to the three major divisions of the nerve sup 
nlv to the intestinal tract Thus we see 
snasms from irntants acting locall) at the 
s^te of spasm. b> wav of the mtnnsic nervous 
plexus reflex spasms, through the cmliac and 


inferior mesentenc plexus, from lesions dis 
tant from the spastic bowel segment, and 
those enterospasms arising from organic or 
functional disturbances of the central nen ous 
sjstem If the local or general nenous ir 
ntabilit> IS sufliaently increased, excessive 
contraction maj result from ph>siological 
stimuli, and no extnnsic cause for the spasm 
may be found The clinical picture m spastic 
ileus IS the same as that m mechamcal ob 
structions, except that intenmttencj and 
spontaneous recoverj are more apt to occur, 
and the general condition of the patient is 
usually less senously impaired The diagnosis 
cannot be defimtelj made except at operation, 
and IS then acceptable onlj when the spasm 
IS demonstrated and no orgamc obstruction 
IS found Treatment is essentiallj surgical 
most cases responding to simple laparotom) 
The prognosis is said to be good in uncom 
plicated cases, although, m the senes of 159 
cases anal) zed, there has been a considerable 
mortalit) and a number of the patients have 
continued to have symptoms m spite of all 
types of treatment 
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orgmic in nature until pro%cn otherwise 
Surger) must, therefore, remain the treatment 
of choice YYhat is done uhen the abdonten 
has been opened imU depend somewhat on the 
cause of the spasm and the condition of the 
patient As his been stated, usuallj the 
manipulation incident to the laparotomy has 
sufiiced to bnng about relaxation of the con 
traction If the cause of the ileus can be 
corrected at the same lime, this should, of 
course, be done In the occasional case, in 
whicli the condition of the patient is seriously 
impaired by long standing obstruction, en 
terostomj maj be ad\isable Amberger 
strong!} urges enterostom} in c\cr) case of 
spastic ileus, feeling (hat one of his patients 
might ha^e been sa^cd had this been done 
In those instances m which the spasm is not 
due to purclv local factors, there is no as- 
surance that It will not recur m other places 
after enterostom} at the site of the original 
contraction has been done Resection or 
entcro anastomosis hirdl} seem indicated for 
obstructions of spastic origin After the 
diagnosis has been dehnitel} established at 
operation, further postoperatiae treatment 
with sedatives antispasmodics, and external 
heat should be earned out It must be re- 
membered that operation for the relief of a 
spastic bowel occlusion ma} in turn give rise 
to a mechanical obstruction which can be 
alleviated onl} b} a second operation 


infcnor mesentenc plexus, from lesions dis 
tant from the spastic bowel segment, and 
those enterospasms ansing from organic or 
functional disturbances of the central nervous 
s>stcm If the local or general nervous ir 
ntability is sufilaently increased, eacessive 
contraction ma} result from ph}sioIogical 
stimuli, and no extrinsic cause for the spasm 
may be found The clinical picture m spastic 
ileus IS the same as that m mechamcal ob- 
structions, except that intermittency and 
spontaneous recov erj are more apt to occur, 
and the general condition of the patient is 
usuallv less senously impaired The diagnosis 
cannot be definitel} made except at operation, 
and js then acceptable onl} when the spasm 
IS demonstrated and no organic obstruction 
IS found Treatment is essentially surgical, 
most cases responding to simple laparotomy 
The prognosis i? said to be good in uncon 
plicated cases, although, in the senes of 159 
cases anal} zed, there has been a considerable 
mortalit} and a number of the patients have 
continued to have s}Tnptoms m spite of all 
t>pes of treatment 
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FROM ST STEPIIER'S HOSPITAL, BUDAPEST 
OPERATION FOR CARCINOMA OF THE SIGMOID' 
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SurtcOD to St ‘t' 

DmOERS ASt» COM.PUCAHOSS 

I NSECURITY of the suture Ime is the pnnci 
pal danger in operations upon the sigmoid 
and other portions of the large bowel Suture 
of the large intestine is much more difficult than 
that of the small intestine because of its tilde 
mesenteric attachment and its fattj appendages 
In addition, the lai^e intestine is thinner and 
Us a poorer blood supply The presence of dry, 
hard fscal masses in the large intestine is another 
unfavorable factor because on the one hand their 
presence hinders the rapid passage of the con 
tents and on the other, it adds to the mechanical 
injury of the suture Une All these difficulties are 
magnified many times in the presence of obstnic 
tion, the usual complication of sigmoid cancer 
In these cases the bowel cannot be properly 
evacuated before the operation, and the retention 
of facal nutter further adds to the infectiveness 
of the bowel contents This together with the 
great difference in the lumen of the bowel above 
and below the site of obstruction constitute addi 
Iional diffirulties and hazards m operative work 
WTien total obstruction is present the bowel be 
comes enormously distended with gas and fluid 
contents the bowel wall though apparentlv in 
tact IS permeable to bacteria, it is fnablc and 
tears easily The resistance of the patient is 
lowered by the sterconEciia 
In operative work upon sigmoid cancer, atten 
bon should be paid to the question of fxcal load 
in the bowel In the presence of a complete ob 
stniction the radical removal of the tumor is 
postponed until a more favorable moment One 
must m the meanwhile be content vvnth creation 
of a temporary fistula This is best made m the 
c®cum so as not to interfere with subsequent 
prixedures There is no objection to a pnmaiy 
fu anastomosis after resection, provided 

me bowel has been thoroughly cleansed before 
the operation For the cases which he between 
these two extremes, in other words for cases in 


■which a complete evacuation cannot be obtained, 
the two-slage Mikulicz procedure is preferable 
The resection here is completed by formation of 
a fistula which is closed at a later date 
The location and the extent of the cancerous 
growth IS another consideration to keep m mind 
\Ve shall consider as typical sigmoid cancers those 
growths which are located at the summit of the 
sigmoid coil or close to it, or at any rate, tumors 
so located that after Iheir removal an end to end 
anastomosis without undue tension is possible 
In V lew of the difficulties inherent to colon suture, 
even the slightest tension must be av oided It can 
compromise the end to*end suture as well as the 
double barrel flint formation of the hlikuhcz 
operation Tor these reasons growths involving 
Cither the descending colon or the abdominal por 
tion of the rectum present especial difficulties and 
do not lend themselves to the same operative 
rocedures as do cancers of the sigmoid proper 
n cases of carcinoma involving the transition to 
the descending colon the best procedure js to 
resect the entire descending colon, the splenic 
flexure, and the aboral half of the transverse colon, 
and to restore the continuity by an anastomosis 
of the mobile portion of the transverse colon to 
the sigmoid Cancers which extend downward to 
mvoKc the rectum ate best attacked by the 
dbdominosacral route However, we shall here 
consider those cases only which are limited to the 
mobile portion of the sigmoid bowel, and which 
are amenable to resection and to end to-end 
anastomosis without undue ten«ion 
The previously mentioned danger of suture line 
insecurity together with the handling of the 
datended bowel in, obstructive cases resulted in 
pentomtis which was responsible for the ternfic 
mortality record of the older literature This 
complicaUon can be to a great extent ebminated 
by tbe proper choice of the time of resection, by 
the proper choice of the site and extent of resec- 
tion, by the proper method of closure of bowel 

l^rcnn U n 
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s umps and abo\ e all, bj the introduction of the such as complete obstruction or rupture of a 
nicthaJ of extrapcruoncal nxaCtan af the suture decubitus ulcer in the bowel wall abo« the ob- 
^ n howeacr, is not strucuon U^en passage of flatus and fices is 

applicable m most l^lizations of the cancer of not interfered withTaedicinal treatment u mdj 
the large intestine Tumors of the cxcum, of the catcd Castor oU m a single massise dose of 30 
ascending colon, of the hepatic flerure, and of the grams can be gi^en 2 or 3 dajs before the opera 
provtmal portion of tfic transverse colon preclude non and if necessary mav be repeated on succes 
Uie use of this method Thej are best treated sivc dajs One should however, guard against 
bj a blind closure of the coloruc stump and the cthausting the patient b> heroic puTgapon The 
implantation of the small intestine into the tmns patient should receive a fluid diet spare mre-idae 
vtrse colon end to side Neither is the method of and rich in nourishment It is wise to postpone 
extnpetitoneal transposition of the stump to be the operation for a few da)'s if the patient appears 
recommended in operations on tumors involving to be exhausted b> the pmgabon Proper results 
the transverse colon It may lead to angulation can be accomplished by rest, by proper diet 
or, as I saw it in one case, to strangulation of a enemas and laxatives Catharsis should be finished 
loop of the Small intestine over the transverse not less than 24 hours before tie operation ^ 
colonwhichwasfi-tedto theabdofiiinalwall Onlhe tepid water enema is given on the eve before I 
other hand, the method is applicable both in consider the use of opiates both before and after 
cases of carcinoma of the splemc flexure and of the operation superfluous m some respects even m 
descending colon in 1 hich a circular anastomosis junous On the eve of operation the patient re 
between thesigmoidand thetransvcrsecoloncan ceives a miM h>pooUc All nourishment and 
be made after resection and in carcinomata of fluidsare withdrawn 6 hours before tieoperation 
the sigmoid itself In the last mentioned group and rooTphine in a do«e of i to 3 ctnUf^) 
one need not fear angulation or undue tension The according to the sue and condition of the patient, 
use of the method insures against the grave con is given one half hour before the operation If a 
sequences of a leak} suture line It is rcadil> fxcal fistula is present it is utilued for washing 
conceded that drainage in the vrciiut} of the out the bowel 
suture line endangers its secuntv perhaps to a as esthesia 

great extent it mav be responsible for its losuffi Iprefer ether anxsthesiainduced by ethjlcl^ 
cienc j On the other hand how ev er it mitigates ride The operation however, can be done under 
against Its very danger and readers the operative local an«thesia especiall} in cases tath. a freely 
procedure safe movable tumor perhaps mth a very short general 

The second grave danger is that of recurrence anxsthesia during the search for the sigmoid In 
In tlie absence of mesenteric involvement and in difficvdt cases requiting freeing of adhesion*- re 
the absence of invasion of neighboring tissue this movaf of organs such as the small intestine we 
danger IS relativelj not great Generali} speaking ovary, the uterus requiring dissection frotn e 
lymph node bver pentoneal and bone metas posterior abdominal w all or re'ection beyond 
tasesaremuchmorerarelv seentbanjlorexample, liimU of lie sigmoid a general anistnesia > 
in gastric cancer In every case resection of the necessary \\Tien an objection to general an 
bowel should be earned out as far away from the thesis exists, these difficidt cases may 
seat of growth as possible, and in the event of upon under an extensive left sided paraverte 
mesentenc and lymph node involvement, the anisthesia 


latter should be widely excised Demonstrable 
involvement of mesenteric lymph nodes senously 
compromises the prognosis 


PRTPVRATIOV or Tlir PVTIENT 
Thorough cleansing of the bow cl is the pnnci 

ml DOint in the preparation of the patient This _ , , v„cis«o 

of course, is possible only m ca<es not complicated are placed tiansv ersely one o\ er the \ 

by hi"h grade obstrucuon Cases with complete as to cover the thighs, the other across 


TECffNtQUE 

Position A dorsal recumbent position ^th a 
high pad Under the buttocks u used The ^ 
end of the operating table la markedly elevated 
The operator stands on the left, while the tw 
assistants stand on the n^ht widt of the patien 
Isofa/ion of the opcrati-e Jield Two large towe« 


•r thesymphys^: 

b\ erade obstrucUon Cases with complete as to cover the thighs, the other across ^ea 

or almosf complete obstrucuon are treated by a men its lower edge reaching the level of ^e 

r,rpliminarv ciKol fistula formation The use of bihcus Two smaller towels are placed obliq / 
?.SX?^n bgh grade obstruction .s contra- so as to create a rhomboid the long 
wdl^ted It causes exacerbation of the colic like corresponds to Poupart s ligament and the c 
^vnsand may lead to much graver consequences, oftbeihum 
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Incision of the abdominal vail The incteion 
begins four finger breadths lateral to the antenor 
superior spine of the ilium and parallel to Pou 
part’s ligament and is continued m a medial direc 
tion as far as the edge of the rectus muscle The 
incision IS earned down to the aponeurosis of the 
external oblique, and subcutaneous veins and 
small spurting arteries are ligated The external 
oblique is split m the direction of the incision 
while the internal oblique and the transversahs 
muscles are split m the direction of their fibers 
and are forcibly retracted with blunt retractors 
The peritoneum is split piarallel to Pouparl s liga 
ment The muscular incision can be made more 
ample b> prolongmg it backward into the fleshy 
IMction of the internal oblique and b> carrving 
the incision of the aponeurosis of the external ob 
lique into the sheath of the rectus muscle The 
approach is thus made much easier Should there 
^ ^ greater exposure, the flat 

abdominal muscles may be cut transv erselj When 
tne transverse colon or the splenic flexure require 
exposure, one had better resort to a second inci 
s^ion This IS made parallel to the left costal 
der, the underl>ing muscles being split m the same 


sigmoid IS usual!) found 
r» m? ‘ncision It frequently prolapses into 
*t ''Wfi It IS not visible the small intestine is 
jacked off to one side with the aid of a large 
lararotonn sponge Elevation of the end of the 
^1/ a>ds m exposing the operative 

<ia The sigmoid is seized and is brought out of 
"®,P^'’'^«rieal cavit> The tumor is rcadil) de 
' red when it is located m the mobile portion 
when It is not bound down bv 
hesions or bv a shrunken mesosigmoid In 
avorable cases of this t>-pe, the peritoneal cavity 
j further manipulations are 

earned out outside of the abdomen When adhe 
expose them 

pro^rl) in order that one ma> decide bv direct 
of ^ palpation the feasibility 

f-rot ,‘k^ . ° possible extension of the 

in Ik ” depth the presence of mctaslases 

Ik * peritoneum of nodes in the mesenterv, m 
rrL?K“’^^ °T m the vicinity of the 

to Ik ^ “'tiler consideration 1$ to be given 
ivri ,k^'"^ adhesions Thev ma) be of the 
haV^ f.)lf separated or on the other 
an i 1'^^ bound to the abdominil wall or to 
n auonmmal vnscus or embedded m an indurated 
b^ion? k “1 J“st such indurated tume 

sce« ^ ®“^Sest the possibihij of an ab- 
ab^esvik '■’^““t) of the new growth, or an 
woscess ihe result of sigmoiditis The unexpected 


unguarded breaking into one of these mav 
result disastrous!) for the patient 
Freeing of the grodth When we rule out the 
slender adhesions, such as result from a previous 
laparotom) made for an acute obstruction due to 
the tumor or from an inflammator) disease of the 
female adnexa, we must regard as serious compli 
cations alt other adhesions of the new growth to 
the tissue about it and to the neighboring organs 
and every fixation caused bv mesenteric involve 
ment This must be clearly kept in mind before 
the radical procedure is decided upon, for once 
begun there a no backing out The bowel may be 
injured, and then the radical removal of the 
growth and of the tissue about it must be com 
pleted m the face of every difficulty and hazard 
without this an acute peritonitis is unavoidable 
One must be prepared in these cases to remove a 
neighboring viscus such as the uterus the ovary 
or an adherent coil of the small intestine Tumors 
involving the mesosigmoid as well as those fixed 
to the iliac region are dissected out by incising the 
posterolateral peritoneal wall and working from 
their lateral aspect in the median direction In the 
course of this dissection, one should particularly 
remember the ureter The iliac vessels may come 
into the operativ e field They should be freely ex 
posed so as to avoid injury to them 
Choice of the method of mcetion Upon the de 
livery of the tumor from the peritoneal cavity 
one IS confronted with the question of a one stare 
Of two stage method of procedure A coi^iUo 
sine ijua non for a one stage procedure i» a thor 
oughly emptied bowel \\ hen this condition does 
not obtain one had better resort to the two stage 
method \\ e shall next describe the one stage 
method ^ 


i^sgaiion oj mesosigmoid ussels If the mesosig 
mold IS easily accessible then with the aid of an 
arterv forceps a slit is made in it and sections i x 
to 2 centimeters wide are grasped between two 
'‘Sht and to the left of the 
slit "^e^ are cut between the damps and the 
rentrally directed portion is ligated This is con 
tinued untd the bowel to be resected is freed 
\\ hen there 15 not sufficient room to work in the 
cutung of the mesosigmoid mav be made betw een 
a Lpture on the one hand and the clamp on the 
other Mesosigmoid ligature of course must be 
made central to the diseased part of the bowel as 
well as to the diseased Ivmph nodes In difficult 
ases It IS best to begin with the ligation of the 
biggest vessel If there are enlarged ly-mph eland! 

^ carefully ^dissecti 

and doubly hgated, and only if the v^fs are 
plainly visible and easily approached, transfixed 
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sutures ma^ be applied No prelimmir\ ligitions 
should be made in the immediate \acinilj of the 
line of resection Here close to the bonel the 
mesentert is freelj incised and the bleeding \cs 
sels are separateh clamped and ligated 
Resection of the m ol cd bo~u.el This is done 
t\ith the knife between two hard clamps The line 
of incision is made oblique so that more is rcmo\ed 
from the anti mesenteric than from the mesen 
teric border If the bow el i» long enough additional 
soft clamps ma) be placed thiee to four finger 
breadths abo\e and Mow the line of resection 
The resection is of course preceded bj a careful 
isolation of the ^gment to be resected and b> a 
careful packing ofl of the abdominal ca\nU Two 
extra towels are now laid on the dressings and 
are secured with skin clips or arterv forceps 
These protect the underhmg isolating dressing 


against soiling and are to be immediatel} replaced 
when soiled Dissection is made with a knife 
between twocloseh applied clamps 

Ippositwn of boj.tl slnmpi \fter inspection 
and change of outer dressings, surrounding the 
bowel stumps the clamps are remoxed hr t from 
theaboral then from the oral side Theasistant 
quicLlx grasps the mesenteric and the anti 
mesenteric ends of the bowel stump with arter\ 
forceps and holds them up high The compres-ed 
edges are now carefulh separated the adherent 
mucus IS wiped awa> with small sponges m the 
absence of an upper clamp a piece of gauze is 
placed in the lumen and the edges of the stump 
are hxed bj iw o or three arter\ forceps The tiro 
stumps are now laid side b\ side at the point of 
mesenteric attachment and two or three inter 
rupted catgut sutures are passed through the 
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whole thickness of the intestinal wall at this 
point and tied wnthin the lumen (Fig i) Next, 
a catgut suture passing through the whole thick 
ness of the intestinal wall is placed at the anti 
mesenteric border and is tied on the inside and 
left long as a sta\ suture 
rArougli and-lAroiig/i jiiJiire Wlvile the assist 
ant holds up the anlimesenleric stay suture a 
through and through catgut suture beginning at 
the mesenteric border is passed through the edges, 
the needle passing a or 3 millimeters aua\ from 
the border thus bringing the stumps m apposi 
tion IV hen the suture has progressed to n ithm j 
wntimeteis of the antimesemenc border another 
sinj^Ie catgut suture is passed through the whole 
thickness of the bowel on both sides and is 
tied from the inside This now ser\ es as a new staj 
suture The continuous suture is taken up once 
wore i Fig 4) Two centimeters further another 
interrupted suture is pUced and then still another 
at the same inteiNal and so on until two thirds of 
the bowel circumference has been sutured At 
this scage the running suture is tied to the Iasi 
interrupted and cut \n interrupted suture is now 
placed on the outside so as to bnng the bowel 
edges to within ^ to 3 millimeters so that serous 
flaps will approximate each other to that extent 
This suture IS left long and is tied to tVie end of the 
circular through and through suture which has 
now begun on the other side at the mesentenc end 
Mig 6) At this stage ol the suture the bowel is 
sew ed from the outside the needle i» made to pass 
through the serosa to reappear at mucous edge to 
pierce the mucosa of the opposite side and come 
Oat once mote 2 to 3 milhmeteis on serous sur 
lace of opposite side The soft clamps and gauze 
sponge within the lumen are removed when suture 
line IS within 2 to 3 centimeters of completion 

suture The tw o large upper sponges are 
now removed even if not soiled The suture line 
u wiped dr^ ami the gloves and instruments are 
c anged The serous lajersof the large mteslincs 
should alwavs be sutured with interrupted sutures 
ta make sure that each suturi grasps a definite 
amount of tissue The bowel serosa should prefer 


abl> be sutured to bowel serosa and epiploic 
appendages utilized only when bowel serosa is not 
to be had These appendages must be grasped b> 
the needle close to their base The sutures are 
placed 3 to 4 millimeters apart One begins i 5 to 
. centimeters be>ond the bowel border on cne 
side of the mesenterv and ends i 5 to 2 centi 
meters above the mesenteric border of the other 
side Contrarj to the suggestion of some sur 
geons the epiploic appendages should not be re 
moved There is m the first place the danger of 
unwittingly opening into a Graser diverticulum, 
and on the other, these appendages may be util 
ized for the reinforcement of the suture line They 
are secured to it by one or two serous stitches 
For a serous suture I always use the finest silk 
and the small curved needle 
Suture of the mesentery The breech next the 
bowel IS closed as already mentioned with the 
serous suture 1 s to •» centimeters wide The rest 
is sutured with catgut m such a way that the 
ligatures are cov ered w ilh serosa 

the suture line safe The sponges are 
now removed from the field of operation and 
from the peritoneal cavity The peritoneal edges 
are grasped with forceps and the peritoneal cavily 
IS examined for bleeding, sponges etc The pan 
etal peritoneum is stitched to the sigmoid anas 
tomosis m such a way as to leave at least four 
finger breadths of the oral portion of the bowel 
outside of the pentoneal cav iij (Fig g) Ifpossi 
blc the suture line of the mesentery is included 
as well, though this is not so important Aboral 
from the anastomosis only about ore finger 
breadth of the bowel is thus cxtrapentonealized 
If a c®cal fistula is present this width would do 
for the oral segment as well The peritoneum is 
stitched with fine interrupted silk sutures, ^ to 4 
millimeters apart m the immediate vicinitv of the 
anastomosis elsewhere 1 to j 3 cenUmeters apart 
In the lower media) angle 0/ the wound where 
the peritoneum was sutured to the bowel one 
finger breadth below the anastomosis the parietal 
pentoncum is grasped not at its edge but 2 to 2 c 
finger breadths back of u, and is thus sutured to 
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the serosa of the sigmoid This results in a free 
peritoneal flap some two finger brca«lths in width 
which IS to be utili 7 e(l later to protect the anasto 
motic line against the dressings (I »g lo) One 
might utilize an epiploic appendage or a piece of 
omentum for the same purpose, although this u 
best accomplished b> means of the pentonea) flap 
jubl desenbed 

The segment which lies o\er foraIl> from) the 
anastomosis is now designated b) passing two 
\er> fine silk, suture* through its serosa and mus 
culari# These sutures are tied loo>eI> and left 
long The> indicate the location where the bowel 
IS to be opened w hen the case requires it WTien a 
cscal fistula is present thisprecautioni>notneces 
saf> nor is it necessar) to e^traperitoncalue much 
of the ora! segment 

Dressing Three gauze drams are used ordi 
naril> One is placed o\er the anasloniotic line 
protected bj the peritoneal flap, b> an epiploic 
appendage or b) omentum One is placed o\er 
the bowel o\er the anastomosis and one to the 
lateral side of the bowel In cases in which much 
retroperitoneal dissection is done more packing 
15 necessarj 

Suture of the abdominal uall The abdommal 
wall is sutured in la} ers muscles and aponeurosis 
with catgut skin with silk and metal cbps 
sufficient room being left for the gauze drams 

Bandage Gauze dressings are held m place b> 
adhesive strips laid transversel} across the abdo 
men Cotton and a calico binder are placed over 
these, the latter being secured with safet> pins 
MtILTIPLE STVCE RESECTION 

First procedure — resection The preliininar> 
steps — incision, ligation of mesosigmoid vessels — 
are the same as for the one stage operation \Vhen 
however because of the presence of fxces in the 
bowel the one stage method appears inadvasable 
one proceeds as follows 

The two limbs of the delivered sigmoid ate 
placed paraUel to one another m a flint barrel 
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fashion and are joined with a fine S“rous sjture 
for such an ertent as the case permits at least 
three finger breadths Undue tension must be 
avoided m order not to run the risk of angulation 
perforation etc 

The parietal peritoneum is now sutured with 
fine serous sutures i y centimeters apart lo both 
limbs m a circular fashion so that the pentoneal 
cavit} IS completel} shut off at the base of the 
delivered bowel 

Gauze dressings areplacedabov e and below both 
limbs and the wider dressing to the side of the 
bowel 

The abdominal wall is sutured m la} ers, room 
being left for the gauze drams and the bowel 

On completion of the sbn suture the wound is 
covered wath large dressings and the bowel is tied 
off with heavj silk on either side at the level at 
which It IS to be amputated Nett, the bowel is 
compressed with a powerful clamp 2 to 3 centi 
meters above the silk ligature and is severed be 
tween the bgature and the clamp This is be<t 
accomplished with a thermocauter} 

Bandage Same as in the one stage operation 
Second act — crushing of the spur This is done 
2 to 3 weeks later B} this lime the bowel 
empties itself normall} through the praciiMl 
stump and the incision is to a great CTtent healed 
Small delects in the wound corresponding to 
gauze drains are of no consequence The patient 
is thoroughlv purged a dav or two before the 
operation and the aboral stump is thoroughly 
washed out bv an enema or b} a catheter intro- 
duced through the proTimal opening of the aboral 
stump The eTlent and the wndth of the partition 
between the two limbs is ascertained b} {wss os 
the index finger into each lumen The straight for 
ceps IS now introduced under the guidance of the 
finger one blade into each lumen so that when 
the two are closed the partition is grasped between 
them Instead of one wade forceps one can u«e two 
small ones placed close to each other This for 
ceps IS closed with considerable force In a da} or 
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tT^ 0 the partition dividing the tw o bmbs necrotizes 
and the forceps are removed (Figs ii to 13) 
About a neek later the communication between 
the lumina of the two limbs is explored with the 
finger If it is deemed insufficient, a forceps is 
placed on the remaining spur in the same manner 
as before 

Third slaf^e — closure oj Ihe tisliilii One must 
wait for the complete healing of the incision and 
for the complete union betn een the bow cl mucosa 
and the skin Uhen the mucosa prolapses the 
operation i> much easier The patient la once more 
purged a dav before the operation and the seg 
ment of the bowel between the fistula and the 
anus IS irrigated This operation can easily be per 
formed under local anaesthesia (infiltration with 
a one per cent nov ocain solution) 

An incision is made in the scar between the skin 
and the mucosa The edges of the latter are seized 
with fine artery forceps, are pulled awa> from the 
akm and are dissected from it b> scalpel Fhe 
bowel IS freed all around and is then dosed b> a 
number of interrupted sutures of fine catgut if 
possible, in a direction transverse to the long axis 
of IheboweKFig 14) On completion of suturing 
the wound is wiped with a well diluted solution of 
tincture of lodme and a change of gloves instru 
ments and dressings is made The cutaneous scar 
IS now excised When the latter is thin it is suffi 
cjent to remove a width of 0 5 to i centimeter 
The sutured bowel is dissected free from the sub 
cutaneous fat and aponeurosis and the first suture 
ime Is buried bv means of a few serous sutures of 
fine silk (Fig 15) 

The «kin and the aponeurosis mav be mobilized 
if nccessarj and closure is accomplished bj means 
of two U shaped mattress sutures of stout silk 
« orm gut. This is the most important step in this 
stage of the operation A suture on a large curved 
needle is made to pass say from the right side of 
the wound i 5 to j centimeters from Us edge 
through the skin It is made to appear above the 
iponeurosis to cross over to the opposite side 
then goes below that (left) sidi of the aponeurosis 
and around the (left) side of the bowel comes out 
under the (left) cilge of the aponeurosis wound and 
returns to the opposite side passing above the apo 
neurosis through the subcutaneous fat and skm 
and emerges again o 5 to z centimeters from the 
skm wound (right) edge The same procedure is 
repeated from the opposite side the needle being 
passed through the skin and subcutaneous fat of 
one side, then lielow the aponeurosis and around 
the side of the bowel ol the opposite side to be 
returned through the subcutaneous fat and skin 
of the original side Each suture is tied over aroU 


c::i i 


[Ja 

t‘s ir 

of gauze (Fig 17) This procedure results in 
bringing wide segments of soft tissue over the 
repaired bowel No further suture of the skm is 
necessary as a rule Eventually one or two super 
fiaal silk sutures maj be added A small gauze 
dram is inserted into each angle 

KiiTOPER VTIVE TREATMENT 

l//fr the one stage operation The patient is 
put to bed in a half sitting posture No food is 
given the first dav On the second and third days 
tea, water lemonade, and fruit juices are given 
On the fourth and fifth days bouillon and thin 
soups are added WTien flatus has been pa««ed 
milk, sour milk, colTee, and thicker soups may be 
given From the suth day apple sauce paps of 
potatoes, of green vegetables and gruel are added, 
meat being given only after the first copious bowel 
movement Noopiatesorenemasareadminisiered 
After the second day a thick recta) tube is fre 
quenlly passed If the flatus ts not passed before 
the third or lourth day small enemas of oil and 
glycerin diluted m water not to exceed 50 cubic 
centimeters are administered After the fifth or 
sLXth dav, when flatus has been passed spontane 
ously cathartics, preferably castor oil, may be 
given bv mouth 

Change oJ dressings On the dav following the 
operation the outer dressings are changed, after 
that every day or every other day The gauze 
drams arc moistened lightly w ilh h\ drogen perox 
ide and are not changed until the eighth day In 
the presence of a profuse secretion however, this 
may bedonea day or twoearlier If f$cal matter 
appears m the wound the dressings must be 
changed daily and oftener The wound is Uber 
ally irrigated with hydrogen peroxide and the 
skin IS protected with a thick layer of zinc paste 
or xeroform salve In most cases there » very 
hltle fscal discharge m (he dressings and that 
soon disappears Extensive separation of the 
suture line followed bv profuse discharge of fa^ces 
IS not frequent and even these heal in the course 
of a few w ecks 



740 


SURGER\, G\NEC0L0G\ AND OBSTETRICS 


The after treatmetit after the first act of the Uo 
stage operation is the same as that cie^enbed for 
the one stage oiieralion 

Txccs appear m the incision on the third or 
fourth da\ The ligature on the bowel ml] cut 
through spontancousU Ilowcatr if the patient 
complains of distention, the ligature ma) be re 
mo\eil from the proximal stump as earlj as the 
(In after the operation The dressings mat have 
to be changeil sctcral times in the course of the 
tla> The skin IS protected with a heatt laterof 
xeroform or zinc salte The gauze drams are 
changed on the eighth da^ Baths arc gixen 
after the second w cck 

The treatment after the second act does not 
differ from the preceding one ^fter the third act 
the dressings arc changeil on the da\ following 
the operation thence once exen 3 di\-s The 
drains are rcmoxid on the eighth <iaj iht super 
ficial skin stitches at the same time The deep 
mattress sutures are left m for lo to iz dajs as 
long as the) arc not cutting through \ slight 
fa?cal discharge max appear in the incision If 
the wound is not infected and the patient is 
afebnie nothing is done Should an abscess 
cventuatlx form it is treated bx timel) spreading 
of the wound \s a rule the healing progre«ses 


smoothl) An occasional freal fistula closes spon- 
taneous!) 

Stress must be laid upon the diet dunng the 
first week after the repair of the fistula This 
should consist so far as possible of lea lemonade 
orangeade, and thm soups The bowel is reliexed 
bx rectal tube and small enemas Copious ene 
mata are to be avoided La-xatnes b> mouth are 
gixen an the suth or seventh da) A more solid 
diet IS gixen onl) after a boxxel moxement has 
been obtained 

COXIPLICXTIONS 

Among these are collection of secretions under 
the drams and abscess formation in the incision 
These are treated b) remoxal of superPcial and 
deep stitches and bx separation of the wound 
edges Phlegmons are treated bx incision The 
danger of pentonitis max be said to be ahnost 
positixcl) excluded b\ the use of the method of 
extrapentoncaliiation of the suture hne in both 
operations This is true howexer orJ) if meticu 
lous care is exercised at the time the tumor is 
delixered that proper protection be gixen to the 
peritoneum in the course of suturing thatgloxea 
and instruments are changed often and all ten 
Sion IS avoided The danger of pneumonia is le<s 
than after gastnc operations 
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FROM THE CLIMC OF TUB llOU/IA’5 IJOSPIT IL, AEII I ORA 

THE “WARREN APRON” IN REPAIR OF HIGH LACERATION OF THE 
RECTUM ASSOCIATED WITH THIRD DEGREE LACERATION OE 
THE PELVIC FLOOR 


LILUN K P FVRR.\R 

TN i 832 Dr J Collins Warren presented be 
j[^ fore the American Gynecological Society a 

contribution entitled A Ne\' Method of 
Operation for the Relief of Rupture of the 
Perineum through the Sphincter and Rectum 
The operation has been used c-rten5i\ely and en- 
dorsed by surgeons for the third degree lacera 
tions of the pcKnc floor but is considered not to be 
applicable when the laceration extends high m 
the rectum If ho\\c\er the dissection of the 
flap IS begun high on the postenor SNaH of the 
\agina just below the cer\« and is extended out 
side and belou the sphincter am pits on either 
side the apron or flap will he sufRctenth long to 
extend below tht tear in the rectum and thus 
protect the nound which now lies anterior to the 
flap 

The technioue of the operation to be described 
differs from tne Warren operation chicfli m the 
outline of the flap to be used and the modern 
method of repairing injuries to the pelvic floor b\ 
suturing the torn uiogenital diaphragm and le 
uniting the separated lexator rnuscles This 
method of repair has been used b\ the writer m 
iJ patients 10 of whom haxe had an absoluteU 
perfect result Two cases required additional 
suturing owing to e\cessiic catharsis in one case 
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and a too wide separation of the legs when placed 
in the holding stirrups in another In neither pa- 
tient was there an\ injurs to the flap and both 
had a satisfactors result The operation is best 
done after a full 6 months’ interval has elapsed 
from the last confinement, as this allows ample 
time lor the tissues in the pelvnc floor to undergo 
involution The most favorable time in the 
month IS 2 or 3 davs after the cessation of the 
menstrual flow so that there will be time for heal 
mg before the next period begins The bowels 
should be moved thoroughly the week of the 
operation preferably with castor oil (i ounce) 
given 4 and . days before the operation, and a 
nigh enema the dav of the operation—^ to 8 
hours before the time set for the repair A limited 
diet with little residue should be on the 3 
davs previous to the dav of the operation 
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The afhr trealmeiil afkr the Jlrsl act aj the luo 
stage operation js the samt as that descnbed /or 
the one stage operation 

Faxes appear in the incision on the third or 
fourth daj The ligature on the bouc) Hill tut 
through spontaneousK UoHcacr, if tht patient 
complains of distention the ligature mat be re 
moved from the proximal stump as earh as the 
dxv after the operation The dressings max have 
to be changerl several limes in the course of the 
daj The skin is protected with a heivj laverof 
xeroform or ?inc salve The gauze drams ire 
changed on the eighth daj Baths are given 
after the second \ cck 

The treatment after the sfCond art does not 
difTer from the preceding one After the (Inti ait 
the dressings are changed on the dax folloning 
the operation thence once cverv z dajs Ihe 
drains are remoxed on the eighth dax the super 
ficial skin stitches at the same time I^e «feep 
mattress sutures are left in for xo to r* daj'S as 
long as thex are not cutting through A slight 
fecal discharge max appear in the inasion If 
the wound is not infected and the patient is 
afebnfc nothing is done Should an ab<cess 
exentuallj form it is treated b) timelx spreading 
of the wound As a rule the heating pro^f^sses 


smoofhlj An occasional faical fistula closes spon 
taneoiislx 

Stress must be laid upon the diet duxuig the 
first week after the repair of the fistula fhu 
should consist so far as possible of tea lemonade 
orangeade, and thin soups The bowel is xelitvtd 
bx rectal lube and small enema' Copious ene 
mala are to be axoided Laxatives bx mouth art 
gixcn on the sixth or sexenth dax \ more oM 
diet IS gixen onlx after a bcxel raoxemeat has 
been obtained 

couptrcxnovs 

Among the*'* are collection of secretions under 
the drams and abscess formation in the incision 
ITiese are treated b> removal of supeiiicial and 
deep stitches and bx separation of the wound 
eilges Phlegmons are treated bx incision The 
danger of pentonitis ma) be said to be almost 
positixdv excluded bx the use of the metbed ol 
extrapenfoneahaation of the suture line in both 

operations This is true however onU d ret cu 

lous care is exercised at the time the tumor is 
delivered that proper protection be given to the 
pentoneum in the course of sxitvinng that gloves 
and instniments are changed often and al* ten 
sioni>a\c»ded The danger of pvumoma i less 
than after gastnc operations 
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FROM THE CLIMC OP THE UOV i^'S IlOSPlT IL, NEU iORE 

THE “WARREN \PRON” IN REPAIR OF HIGH LACERATION OF THE 
RECTUM ASSOCUTED WITH THIRD DEGREE LACERATION OF 
FHL PELVIC FLOOR 


LILIW K P F\RR\R \B 

I N 1S82 Dr J Collins Warren presented be 
fore the American G\ necological Socicl> a 
contribution entitled “A New Method of 
Operation for the Relief of Rupture of the 
Perineum through the Sphincter and Rectum ’ 
The operation has been used e^iensivelj and en 
dorsed b\ surgeons for the third degree lacera 
tions of the pel\ it floor but is considered not to be 
applicable when the laceration extends high in 
the tectum If howtxei the dissection of the 
flap IS begun high on the posterior wall of the 
\ 3 gma just below the cerxix and is extended out 
side and below the sphincter am pus on cither 
side the apron or flap will be suflicientl> long to 
extend below the tear m the rectum and thus 
protect the wound which now lies anterior to the 
flap 

The technique of the operation to be described 
diners from the Warren operation chieflx m the 
outline of the flap to be used md the modern 
method of repairing injuries to the pehic floor b> 
suturing the torn urogemfil diaphragm and re 
uniting the separated lexator muscles This 
method of repair has been used bx the xxriter in 
13 patients 10 of xxhom haxe had an alwoluieix 
perfect result Two cases required additional 
suturing owing to excessixe catharsis m one case 
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and a loo xx ide separation of the legs w hen placed 
in the holding stirrups in another In neither pa- 
tient xxas there any injurx to the flap and both 
had a satisfactor> result The operation is best 
done after a full 6 months’ interval has elapsed 
from the last confinement, as this allows ample 
time for the tissues in the pelxic floor to undergo 
inxoluUon The most favorable time in the 
month IS 2 or 3 days after the cessation of the 
mensttuaV flow so that there will be time for heal 
ing before the next period begins The boweh 
shouUl be moved thoroughlx the week of the 
operation preferablj with castor oil (i ounce) 
given 4 and 2 davs before the operation, and a 
high enema the da> of the operalion-*6 to 8 
hours before the time set for the repair A limited 
diet with little residue should be given on the 3 
daxs previous to the dax of the operation 
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I ig 3 Outline of apron I Dissection lie^un just below 
cersis B upper end of tear in rectum C point on imag 
inary line bclueen ends of sphincter am m««cle» 

Before outlining the flap, the sphincter am 
muscles are thoroughl> stretched and a 12 inch 
strip of I inch wide iodoform gauze is packed 
lightlj into the rectum The technique of the 
operation is well shown m illustrations Figures 
1 and 2 show the Warren and Kelt) flaps Figure 
3 Is an outline of the apron which we use The 
dissection is begun lust below the cervix A xoB 
must equal or be a little longer than B to C The 
incision must extend outside of the sphincter am 
pits and a little below them Dissect free a thick 
flap in the area outlined up to the lines extend 
mg from just below the sphincter am pit on one 



I ig 4 The flap has been turoed down over the K 
***?«^S***Silver wire sutures placed anterior to flap 


Side to the point B and down to a point just 
below the sphincter am pit on the etb« w , 
keeping a finger back of the flap as a gu^e 
approaching the edge of 
will now hang down over the tear 
turn and A will cover point C (Fig £ Catrj 
3 to 5 silver wire sutures anterior to tw flap « 
the vaginal portion of the operating field (ft? 5^ 
The first suture should be above the aP*' , 
take the strain o5 the rectum when it is re 
The second wire suture should 
into the mucous membrane on the left side 
X inch from the margin of the denuded area ana 
deepb enough to pick up the edge 
urogeniul diaphragm It should m 

margin of the flap and catch up hg > , 3 

the flap to pretent a dead epace 
In Tait and should be re introduced at the iig“ 
margin of the Hap taking the torn edge o the 
diaphragm on the right and out on the imito 
membrane Successne sutures should be 
metactli the same tint until the 
, unction IS reached The anterior fibers of me 

levator am muscles are then found . . „ , 

The levator muscles are sutured ° 3 

catgut and 2 to . silver wire sutures 
from the skin surface of the perineum under 
levator muscles (Fig O) , j 

When the levator muscles are 
as a guide to the torn sphincter vrh^ 

shouldbe sutured with No . 
the> have been dis ected out Two wu 
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are then passed deeply under the torn edges of 
the sphincter muscle The upper edge of the 
sutured sphincter muscle ma> be sutured to the 
lesator muscle where Luschkas fibers normally 
are A continuous No j tanned gut suture closes 
Colles’ fascia and is tied later to the end of a No 
I tanned gut suture passed subcutaneously in the 
skin margins beginning at the mucocutaneous 
junction and ending at the anal margin {Fig 7) 
The flap now hangs in the restored anus and a 
urse string suture will close the edges which may 
e attached to or spread out to fit the edge of the 
anus This flap will contract and be withdrawn 
into the rectum where it can be felt weeks later 
only as a slight thickening on the anterior wall of 
the rectum (Fig 8) 

AU wire sutures are now twisted and each one 
in the %-agina has its ends covered with a washer 
and a shot firmly crushed The twisted wire 
sutures on the skin surface are passed through a 
piece of perforated rubber tubing covered with 
thin rubber The ends of the wires are covered 
with shot and the outer rubber covering is tied 
o\er the tube to keep it water tight as in the 
^hmque which is emploved by Dr Herman 
Grad of the oman s Hospital The gauze is re 
moved from the rectum and the knees are kept 
lied until the patient becomes conscious (Fig 9) 


after each urination or bowel movement The 
diet should be liquids chiefly— no milk should be 
given, however 

The bowels are moved on the fifth day by 
Epsom salts repeated if necessary Enemas are 
never given 

The Sliver wire sutures are removed on the 
fourteenth day under gas oxygen anssthcsia, 
care being taken not to stretch the pelvic floor 
by placing the legs in stirrups 

The principles of the repair of the pelvic floor 
have been taught by Lmmet Tail, Marcy, 
Watkins and Ward, the anatomy demonstrated 
by Edouard Martin Testut and Jacob, Halban 
and Tandler and others the method of repair of 
third degree laceration of the pelvic floor by 
Kelly, W'atkins Ristine and Noble So com 
plelely has this been done that one can onlv 
assemble the technique to fit each individual 
case keeping always in mind the importance of 
uniting the edges of the torn urogenital dia 
phragm and suturing together the levator muscles 
after reaching the mucocutaneous line where 
thev normallv decussate with one another before 
the injury The support of the pelvnc floor de 
pends not on muscle or fascia alone but upon 
the mtegnty of both muscle and fascia working 
together 


VFTER C \RE 

The perineum must be kept clean b\ pitcher 
douches of potassium permanganate solution 


Mv appiecution and grateful acknowledgment are due 
to Dr Iloaard \ Kelly for his invaluable guidance of 
many >eaTS and in this instance for his teaching the repair 
of the complete laceration of the sphincter am muscle 
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CHRONIC DUODENAL ULCERS 

JOHN C DFUERMD FVCS riiiLADELPHU 


D uodenal ulcer is an ever absorbing sub 
ject of contention among the profession 
Some maintiin that especiallj in its earh 
stages It IS a medual condition and should be so 
treated, others urge more rarbcal le surgical 
treatment SomeclaimthatevenapositiveN. ra> 
report does not ah\a>s establish the diagnosis 
others base their diagnosis on the roentgenogram 
and on the results of laboratorv tests Some con 
tend the s> mptoms are simulated bj duodenitis 
and inflammation of a duodenal diverticulum 
others stress the diflereniialion betneen ulcer and 
disease of the gall bladder and the appendut 
Even among those who advocate early surgery 
there are dilTerences of opinion as to the proper 
surgical procedure As a matter of fact each and 
ever) one of these opinions is justified and it is 
practicalK impossible to describe a definite pic 
lure or prescribe a definite course of treatment 
that will appl) to ever) case Duodenal ulcer in 
snort reluses to conform to the modern trend of 
standardiration because the human subject itself 
cannot be completel) standardued 
This tendenev to resist standardisation depends 
on various factors One of these is the site of the 
a'ver The Dpical duodenal ulcer is found in the 
'jPIwt 3 centimeters of the anterior wall of the 
duodenum and m man> cases the pen ulcerous 
exudate extends up to or within a snort distance 
of the pv lorus The deepest part of the ulcer will 
usuali\ be found just below the pv lorus where the 
acid secretion which is ejected with considerable 
the stomach produces an impact upon 
lie duodenal mucosa at this point Ulcer is rarel) 
wt with below the papilla of \ater where the 
acid chvme is neutralized rhvsiologicalU the 
consensus of opinion seems to be that the acid m 
pjlonc end of the stomach stimulates the 
^'tric and <iecretor\ functions In the upper 
uodenum it controls pvloric function and the 
rale of the gastric excretion is regulated bj the 
rapidil) with which this acid is neutralized b) the 
saline biiiarv and pancreatic secretions Ac 
ording to some authorities pathologically the 
cm gastric juices either because of perverted 
through lack of local resistance or 
<1 become the most important factor in the 
evelopment of ulcer and largelv confine their 
duodenum 

, ulcer is usuall) round and vanes m diam 
•com t 5 to 3 centimeters or more The base 
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IS either the submucosa the head of the pancreas, 
or the thickened connective tissue (Fig i) 

Inspection shows stippling or a white central 
exudate with radiating white lines which can be 
likened to a wheel the central white point repre- 
senting the hub and the radiating white lines the 
spokes of the wheel Not all ulcers however give 
so distinct a picture Ulter of the anterior wall of 
the duodenum, the most common site cannot 
always be recognized even when the duodenum is 
exposed and drawn upward and partly out of the 
wound by traction upon the pvloric end of the 
stomach because it is often covered over by or 
gamzed exudate m the shape of a peritoneal sheet 
which may be sly led pathological peritoneum, the 
surface of which frequently is grevish and duty 
looking (Fig i) This may be one reason for ov er 
looking an ulcer unless the surgeon idds careful 
dissection and palpation to inspection ^\hen 
operating before an audience of students I cleanse 
the surface of the duodenum bv carefully dissect 
ing of! the covering referred to so as definileh 
to demonstrate the ulcer (Fig 3) 

^Vhen the ulcer is on the posterior wall of the 
duodenum its recognition is even more difficult 
Here likewise we must look well and palpate well 
otherwise the ulcer will be missed The recog 
muon of exudate in the lower portion of the free 
border of the gastro hepatic (Fig 4), lesser omen 
turn m juxtaposition to the duodenum is a sign 
post that points to the site of the ulcer which 
w ith thedptection of the crater (w hich can be done 
bv contacting the anterior bowel wall with the 
ulcer) justihev opening the duodenum Then as 
the margins of the incised walls of the duodenal 
wound are retracted, the ulcer will be exposed 
<Fig _s) I place gren value on the use 0/ the 
Cameron light in these cases In fact by this 
means I am able to demonstrate the ulcer to the 
visitors m mv clinic Furthermore by this tech 
mque if there is more than one ulcer present it 
can lie detected ’ 

WTiilewntingthisdivcussionlwasmuch pleased 

to read of Balfour s ingenious method of d< ter- 
mini^ the presence of ulcer of the posterior wall 
of the duodenum by incising the stomach close 
to the pylorus and introilucing the finger into 
the duodenutn to detect the ulcer and Tmmedi 
atelv closing the opening This simplifies the de 
tKtion of the ulcer Incidentallv I nay say I have 
also done this to determine the patulousness of the 
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p\lorus where I ha\e been in doubl as to its sue u not alnavs conclusive except that it shons pa 
after making a plastic operation upon it tholog>, which after all i> the most important 

W J Ma>o has called attention to the appear finding 
ance of an ansmic spot on the duodenum which There are no known constjtutionalpeculjanties 
ma\ be mistaken for ulcer The arrangement of which predispose to duodenal ulcer The etiologt 
the blood vessels of the duodenum just below the I believe is infection from a more or less distant 
pjlorus IS such that if the pjloric end of the focus although the manv theories offered to ex 
stomach i» pulled forward rather firmlj as must plain its origin show that manj other factors oav 
often be done to obtain a view of the parts this pla> a part in its pathogenesis and that these 
anximc spot ml] appear in the duodenum just wctorsprobahJj differ in different cases 
below the mloric ring This is verj striking and Dui^enal ulcer occurs most frequentlj m the 
ma> closefv resemble an ulcer The tissues ap- male sex the reason for this preponderance is not 
parenth inv olv ed are normal to the touch and do clear Mav o explains it on the basis of mechanics 
not hav e the milLv appearance of the peritoneal the first or ascending portion of the duodenum in 
covering of a true ulcer and stippling, an open the average male ascends somewhat higher than 
area of organized exudate with white lines radial m the average female and as a result the alkaline 
ing therefrom adhesions and other abnormalities secretions ma> rise higher and thus more readih 
are absent When the traction is rebeved it wiU neutralize the acid secretion in the hrst portion of 
be seen at once that no ulcer exists The under the duodenum m women than m men 

estimation of surgerj of the stomach and duo- The diagnosis of tj'pical duodenal ulcer does not 

denum and some of the unsatisfactoi> results present great difficult> because the symptoms 
reported are without doubt largel> due lo mis usuallj appear m a well defined sequence so well 
taken diagnoses and unnecessarv operations for defined m fact that in most instances we need 
supposed but non existing ulcer not hesitate to make the diagnosis from the clin 

Duodenal ulcer is usuallj smgle although occa ical historj and feel confident of having it con 


sionalI> there ma> be a second ulcer so that ex 
aminafion for more than one ulcer is important 


(Fig 6) \Vhen the ulcer is demonstrated the 
duodenal cap usuallj is easilj' shown since it is not 
apt to be surrounded b> adhesions Periduodenal 
adhesions due to ulcer are not nearlj so frequent 
as are pencholecv stic adhesions the result of a 
diseased gall bladder On the other hand, the 
duodenal deformitv as shown bj the roentgeno- 
gram and caused b> pencholecjstic adhesions a 
daodemtis or an inflamed dnerticnium maj 
simulate ulcer findmgs, so that the V ray report 


firmed at operation 

The tvpicaJ case history of duodenal ulcer re 
veals veara if not a lifetime of attacks of epiga^ 
tne discomfort after meals that is a sense of fu' 
ness often described as a blown out feeling 
and a gnawing burning sensation rather than 
pam with acid eructations coming on from 2 to 4 
hours after raeaL This distress rarelj appears 
after breakfast but wnth constant regulantj after 
the heavner meals the so called hunger pain at 
night (about 2 a m ) is one of the distinguishing 
features of the complaint The reason for this 
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hunger pam has not >et been satisfactonb ex 
plained Moinihan attributes it to changes m 
the mu«ular acU\ it> of the stomach and the duo^ 
denum stimulated b\ changes in the chemica* 
qualiu of thechjme, cspeciaUj lonard the end o* 
digestion Food relief or subsidence of pam after 
eating or taking an alkali (soda) is another char 
actenstic feature The rh> thm of duodenal ulcer 
then, b food comfort, pain, and again food, com 
fort, pain Maso believes that m the greater 
number of cases the pam is caused b) the irntant 
action of the acid acrid contents on the ulcer area 
of the duodenum itself heightened by the accom 
pan) mg p)lorospasra and gas formation while in 
the remaining cases it is due to a perforating pen 
tonitis a complication more frequent m duodenal 
than in gastric ulcer because of the thinner walk 
of the duodenum The field of radiation of the 
pain IS usuall) limited to the gastric and the 
duodenal areas 

The periodicit) of these attacks with intervals 
of complete well being is emphasized b) all author 
[lies The attacks usuall) begin in carl) adult 
life The patient complains of stomach trouble 
of which h\-peracidit\ is a prominent feature 
This appears in about so per cent of the cases 
The s) mptoms recur w ith increasing frequency as 
the patient grows older In the later stages me 
chanical obstruction of the p) lotus occurs 

The ph) sical signs m duodenal ulcer arc prac 
ticall) ml however m long standing cases with 
much organized pen ulcerous exudate tenderness 
to deep pressure high up over the rectus muscle 
ma) be elicited Hxmorrhage from the bowel or 
h) mouth as evidenced b) tarry stools or the pres 


ence of blood m t he v omitus i> noted m about one 
third of the cases Some patients also show a low 
hsmoglobm percentage ^ omiling is not con 
sidcred one of the commoner sj mptoms of ulcer of 
the duodenum, but it does occur in a few cases 
The motilit) of the stomach is an important 
finding That the motility is abnormallv rapid is 
shown b> the fact that in a good percentage of 
cases nothing of the test meal or the full meal is 
recovered in the usual time when the stomach is 
siphoned after the administration of the meal 
This h)permolilit) is also demonstrated b\ the 
\ ray and the barium meal they are thus of con 
firmatory rather than contributory value in the 
diagnosis 

Bnelly stated, then we may say that epigastric 
distress yorahours after meals, relieved by eating 
or by alkalis high acidity, hyperactivnty of the 
stomach and, in some cases, \ omiting and haimor 
rhage, are indicative of duodenal ulcer, that is, of 
the typical case 

It is, of course, the atypical ulcer that presents 
diagnostic difficulties It more often simulates ap- 
pendicitis espeaallv if the appendix is high than 
other conditions from which it can more or lesa 
easily be din’erentiatcd such as gastric ulcer 
cholelithiasis cholecystitis and chroruc pancre 
atitis 

Chronic appendicitis frequently presents the 
some hunger pam as duodenal ulcer, w hile by per 
acidity IS not unusual and many cases show the 
same chronicity as exists m duodenal ulcer The 
chief difTercnce between the two is the freedom 
from discomfort in the duodenal ulcer between 
the attacks, while m appendialis flatulency, gen 
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eral abdominal discomfort and fower abdominal 
discomfort and sometimes pam are apt to be 
Constantly prc'ent But the patients «uh ap- 
pendiceal indigestion usually suffer more pam 
after certain kinds of food especulix siartbt food 
and red meats The pain howecer is usually not 
so se^ ere as in duodenal ulcer and the fact that it 
radiates dounuard is one ot the principal points 
in the differential diagnosis In appendicitis er 
ercise frequently increases the local discomfort 
nhich IS not true of duodenal uker In fact the 
appcndu is foard di«eased m so many cases of 
iluodenal as well as of gastric ulcer that these 
peptic ulcers may be considered secondari condi 
tions that is to sa\ the result of infection from 
some other organ with the evidence sirongK in 
favor of the appendw as the corpus dehett 

In distinguishing between gastricand duodenal 
ulcer we may to some extent be guided bv the 
time relation of the ingestion of food and the onset 
of the s\ mptoms If piin appears soon after eat 
1112 in one half to two hours and the food relief 


is not prompt, yve ma\ expect to txnd a gastnc 
rather than a duodenal ulcer Again the radia 
tjons of pain if anv in duodenal ulcer are usiuHv 
to the right while in gastric ulcer ihev are gener 
ally to the left 1 he pam is also apt to be mote 
constant than m duodenal ulcer ^ he rhv thm of 
gastric ulcer is food comfort pam comfort 
\ oTnitmg and bimoiihase usuaUj in lie lonn of 


hxmalemesis are more frequent ui gastric ulcer 
« hile m duodenal ulcer meliena is more freq jerl 
Seasonal vanaiiens are less common in gaitnc 
than in duodenal ulcer The iagnosis cfgssiiK 
ulcer I- a most uncertain one in fact it van b* 
dehniteh made only b\ \ ray examination or 
exposure at the operating table Frequently the 
diagnosis of gastric uictr ta a mi th and is not veri 
fied at operation 

The differential diagnosis of duodenal uker and 
cholelithiasis presents more dvffiiuUy hut care m 
taking the bistorv niH usuahv enable the tipcn 
enced clinician to forecast the true state of ala ta 
The diagnosi> is oftentimes uncertain when aa 
besions exist between the gall bladder and the 
stomach and duodenum or when gall stones have 
been pushed tow ird the duodenum and since fi' 
peracidity is also a s\ mptom of ga'l tone disea e 
n adds to the confusion On the whole ho\ ever 
cholelithiasis is marked b\ such severe colic like 
pun Kith sudden and unaccountable on et and 
almost as sudden and mvsienous cessation ihat 
lecognition as a rule should be ea Lavage 
will frequenth cut short an attack of Lilian cd ' 
but will have no tndacnce on the pam ol a duo- 
denal ulcer 

Pain in choleivstitis is sudden and u'ualk 
severe with a wide field of radiation and comes 
njtli no regularity as lo lime It is rarelv caused 
by food however food bv increasing gasltw 
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peristalsis when there are adhesions, particularH 
to the gall bladder, will cause pain 
The chronic gallstone case with impacted 
stone, ulceration and adhesions, and the absence 
of jaundice, in which gastric sjmptoms such as 
gas, vomiting burning, distress, sour eructation, 
and impaired appetite predominate and pain is 
moderate and follows the taking of food, is too 
often mistakenlj diagnosed ulcer, while duodenal 
ulcer if there is an earl> historj of irregular at 
lacks of sudden, sharp, intense pain, penlomlis 
or acute spasm, the absence of obstruction or h> 
peraciditj and the presence of gas, vomiting or 
sour eructation is usually mistaken for gall stone 
S}mptoms similar to those of chronic pancre 
atitis or some pancreatic involvement such as 
penpancrcatic l>mphangitis, are not rarelv met 
with in duodenal ulcer This is not surprising in 
view of the close relationship existing between the 
duodenum and the pancreas and the frequent in 
nitration of ulcer into the pancreas itself as well 
as the close intercommunication between the pan 
creatic and duodenal Ijmphatics For example, 
loss of weight and strength, pam in the back a 
tairli constant clinical feature of chronic pancre 
TV V* ^ number of eases of ulcer 

the character of the pam m chronic pancreatitis 
Is moderate as it is in the majorit> of duodenal 
Ulcer cases and there is the same epigastric op- 
pression A valuable distinguishing feature of 
panweatic disease, however is that the pain has 
fio definite relation to eating or drinking or the 
Lmd of food taken 

Duodenitis IS b> man> regarded as a verv earlv 
easil) differentiated from 
actual ulcer According to Judd it is the onlv le 
ion found m a surpnsmglv large number of cases 
p'mg a long and t)picTl historj and positive 
roentgenogram Inflammation of a duodenal <li 
miculum likewise presents a svndrome scarcciv 
tV 'jsuishable from ulcer although \ ra> study 

snout, demonstrate the presence of a diverticulum 
ear! neoplasms of the intestines in their 

sometimes simulate the s\ mptoms of 
careful inquiry will usually 
sem.n attacks of pain though pre 

liear n*’ ^ I penodicitv as in duodena! ulcer 
in to food neither in their onset nor 

ho««, . s\ mptoms In the atvpical ulcer 

In^l<l^!^ nothing short of \ rav evamimtion or 
<letA»' " nnd inspection will enable us detinilely to 
ermine the nature of the lesion 
derr?!!. duodenal ulcer rarely un 

b degeneration Perforation 

fortiinI?^^'"L ' ^^'nmon m duodenal ulcer but 
clj the contents of the duodenum are 



Fig 6 Duodenal ulcer just beyond pvlorus 

relatively sterile and small in amount, thus fa 
voring plastic protection \V J Mav o calls atten 
lion to the fact that acute perforation of the duo 
denum is sometimes diagnosed perforative ap- 
pendicitis and that a careful examination of the 
appendix in some cases of septic peritonitis from 
supposed appendiceal perforation would show 
that Its peritoneal surface only is involved and 
that the lesion is m the duodenum I have seen 
cases having all the earmarks of a perforative 
peptic ulcer, the sudden onset of most atrocious 
abdominal pam appearing like lightning out of a 
clear sky and in a short lime followed by general 
board like rigidity of the abdominal wall and 
upon opening the abdomen high up I have been 
surprise to find the appendix perforated at or 
near the base Again m ca«es of perforated ulcer 
that were not seen until -several hours after the 
occurrence of the perforation, so that the spilled 
visceral contents had gravitated to the right 
lower abdomen by way of the external paracolic 
groove I have operated, believing the condition 
to be due to appendicitis, to find a perforated 
ulcer 

Hemorrhage in duodenal ulcer is usually recog 
nued from the appearance of the patient and the 
history, however this does not always apply 
espeaally when the history is not tvpical Con’ 
fusion may arise m the differential diagnosis be 

tween h-cmorrhageinduodenal ulcer early Ilanti s 
disease and an ulcerative oesophageal vanx It is 
difficult in fact impossible to estimate the fre 
quency of hxmorrhage in duodenal ulcer because 
of the causes of bleeding to which I will refer It 
IS certainly true that only a small proporUon of the 
bleeding cases come under the surgeon s notice 
When m doubt the patients condition being 
good It is my practice to open the abdomen to 
settle the question at the same time if the lesion 
can be corrected mechanically I of course do 
so There is a difference of opinion whether the 
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rJ ^ upoH or from an acute ulcer can be cured under medical 

ri,n ‘V harmor treatment This ma> be true for a large number 

rhage This will ha\e to be decided in the mdi of cases but not for all It is aUo stated that re 
<luaica«e however, it has been mj reccntprac- coverj from hemorrhage due to chrome ulcer 
tice to operate in cases in which the red blood laLes place m the majoritv of instances tU 
count IS not below 3 500 000, the hmmoglobm cor- all know of deaths due to hemorrhage from acute 
respondmgh good, and the diagnosis as ncarl> ulcerandlhaveseenanumberofcasesofchromc 
cenain as can be rolJonjng this course I have bfeeding- ulcers that were medic^/> treated to 

had good results and see no reason for not con death \\ hat I have just said is neither to dis 

tinuing this practice, but it goes without saj ing countenance medical treatment nor unduly to 
with a display of good judgment In mv erpen praise surgical treatment, but to give to each its 
ence the operative mortahtv of a bleeding duo- properment Medical treatoeDtma> o/tenprove 
denal ulcer is \er> low, and if surgical measures merelv tempori’ing, to sa) the least \ good 

were always resorted tosufficientlj earlj the gen working rule is that the ulcer patient who failj to 

eral mortality would be still lower In the case of show decided improvement after one or tno senes 
haemorrhage from a gastric ulcer, however, we are of medical treatments should be confronted with 
dealing with a different proposition as the condi the advisability of surgerj 
tion IS more serious and the surger> more n Surger> m duodenal ulcer is not so urgent out 
tensive side of the accidents perforation hmmorrhage 

Obstruction of the pj lorus is not an uncommon and so forth, as it is in gastric ulcer, chiefly be 
condition m the old ulcer patient It was formerly cause of the risk of cancer in the latter which is 
believed to be due to a gastric ulcer but since rare in duodenal ulcer 
operations for duodenal ulcer have become in The type of surgerv will, of course depend on 
creasingly frequent, it has been shown to be due the personal preference of the surgeon and on the 
to the pen ulcerous exudate 0/ the fatter Pyfonc presenting conditions tthile gastroje/uaostomy 
obstruction is readily diagnosed by means of the plays a prominent role as a surgical procedure 
X ray but a very simple test is to give an evening it is not the only one at the disposal of the sur 
meal of raisms and wash out the stomach m the geon According to the exigencies of the ca e 
early morning before breakfast, when if raisin such as size and location of the ulcer and other 
skins are recovered obstruction is self evident concomitant conditions he may merelv exase 
Giving a full meal and washing out the stomach the ulcer, or do a pylorectomv or a pvloroplastv 
several hours later will also shon obstruction 1/ or even a subtotal gastrectomy Indeed widere 
the meal is recovered section was at one time and to some extent is 

Although it is generally said that the question of stiH strongly advocated especially among Buw- 
trcatmentofchromcduodenalulcerisnot settled I pean surgeons It may have something r 
feel that the results of surgical treatment are asa ' ’ ' - . 1 . u.. 

rule, most satisfactory I believe that the gastro 
enterologist the roentgenologist the internist 
and certain surgeons w ho lack confidence in their 

work, are to a great extent responsible for the 

doubt as to the good accomplished by operative se for extensive gastric resection for duodenal 
as against medical treatment Personally I can ulcer 

say the longer I practice surgery the more con Excision of a small duodenal ulcer is the sun 
fidence I have in its efficacy and thelessm themed plest and would be the ideal operation if it posi 
ical treatment of chronic ulcer The place which Uvelv insured the patient against future ulcers 
I give to the medical treatment of chronic ulcer and if it were not for extensive and troublesome 
lb before the diagnosis is definitely established adhesions which mav form after the operation 
and after recovery from operation This state For these reasons it is often advisable to supple 

ment IS based on a study of the non perforativeas ment excBion bv a posterior gastrojejunostorav 
well as the perforative ulcers on which I have op Thesmall duodenal ulcer on the anterior orantero- 
Nearly all of these patients have had lateral wall can be treated bv excision or bv per 
Seal treatment for years before thev came to foration with the cautery (Balfour operation) 
^T,.rr.,non It IS a refiection on the profession foUowed bv posterior gastrojejunostomv for a 
t «« manv oeople, w ho many times have been large ulceron the anterior anterolateral posterior, 
monS cumd of ulcer die from perforaUon or posterolateral waU of the duodenum gastn^ 
Sr hemorrhage It J5 claimed that hsmorrhage jejunostomy alone may su^ce, but ulcer of the 


favor but until sufficient data are at hand to 
prove that the more radical operation reduces 
the inadence or obviates the development of 
marginal ulcer the most serious sequel of gastro- 
jejunostomv there seems no verv valid reason per^ 
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bleeding t>pe requires excision or cauterization 
if possible, or a p> lorectomj and a gastrojejunos- 
tomj The results of these methods, howeter 
are sometimes mmimi/ed b\ the fact that these 
operations do not a\w a> s efTecti\ e\j reduce gasinc 
acidit},orifit lb reduced the reduction the great 
desideratum of the operation, is not maintained 
Posterior gastrojejunostomv alone is indicated 
when the ulcer is located low down on the duo- 
denum close to the head of the pancreas as well 
as for ulcer obstructing the pj lorus or the terminal 
duodenum The latter fortunatelv , is rare 
Having dwelt on some of the disadvantages of 
medical therapeusis, it is onlj fair to call alien 
tion to the complications that ma> follow surger\ 
The most unpleasant and disheartening of these 
vs «j{ course marginal ulcer, which as we att know 
has the same inherent possibilities of hemorrhage 
and perforation as pertain to the primarj condi- 
tion The incidence of marginal ulcer vanes from 
I to 3 per cent or more The cause ma\ be fault} 
technique or ulcer diathesis that is the per 
Sbtence of a h>perchlorhjdria But whatever its 
cause US incidence helps to keep the surgeon 
humble The treatment of marginal ulcer is emi- 
Mntl) surgical The best procedure when the 
p>lorus and duodenum are patulous i> to cut out 
the anastomosis including the ulcer and pen 
ulcerous exudate close the opening in the stomach 
and anastomose the cut proximal and distal ends 
of the jejunum Otherwise the procedure would 
be to undo the anastomosis and to perform a 
gastric resection either a sleeve operation or a 
subtotal gastrectomy In the hope of avoiding 


this sequel I have for the past 2 >ears or more 
been making few er gastro-enterostomies Instead, 
I have been removing the anterior half of the 
pjlonc sphincter when feasible This can be 
ideally done only if the ulcer is distant enough 
from the pyloric ring to make possible a complete 
dissection, but if the pen ulcerous exudate abuts 
the pylorus the muscle cannot then be com- 
pletely removed 

The complete operation entails removal of the 
anterior muscular wall of the upper duodenum to 
a distance of a little less than one fourth of an 
inch from the pv lorus as well as that of the mus 
cular wall of the stomach to a distance of one half 
to three quarters of an inch proximal to the py 
lorus In the small ulcer favorably located I have 
simply removed the anterior half of the pyloric 
sphincter In the comparatively large ulcer m 
which the pen ulcerous exudate is not too exten 
sive I excise the ulcer including the pen ulcerous 
exudate m addition to removing the muscle, 
terminating the operation by a gastroduodenos- 
tomv I have done this m bleeding ulcer and in a 
few cases of acute perforated ulcer The greater 
number of excisions of the anterior half of the 
muscle that I have made, however, have been for 
pylorospasm due either to gall stone disease or to 
hyperemorhydna The results have been satis- 
facton The rationale of this operation is that it 
provides for better mtermucture of the gastric and 
duodenal contents Thisdoesaway vvithagastro 
enterostomy , which is an advantage, especially as 
it does not interfere with making a subsequent 
gasiro enterostomv should the occasion arise 
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PSrUDOMUCINObS C\STADC^OM\ 

As VI.VSIS or TjiiKTi is \WHar nit C\sts Wme Nor Ruptirep Before Opzbuios' 


KOfilkT \ IiniRltk SfD RotiirsrEs MisrvEsori 
r«n >«»»••»*" " 


0 \AKINN pstudomucmous cssinlenomala 
comprise a hree proportion of the o\ar(art 
c^s(s «ith which Ihe surgeon has to deal 
According to the classilication as given b\ Nlac 
Carts ami bistrunk the cj-stadcnoroala include 
the ovarian evsts which arc Imcct b\ columnar or 
cuboidal epithelium and which contain highh 
albuminous material Those w hich contain serous 
material arc unilocular whereas tho-^ which con 
tain soft gelatinous material or highU mucinous 
fluid thatis.ihepseudoniutinousi.ssts aremulti 
locular and base thin walls The gelatinous ma 
(erial mas show a nurture of scllon red gm or 
green depending on the degree of hamorrhage 
and on the amount of /altj maierul of cellular 
detritus orofcholesterol whichiscontainedwithin 
the cjst The epithelial lining mas be hsiier 
plastic and mas be thrown into folds or pipiU® 
which hue connecfise tissue pedicles and which 
arecosered with epithelium continuous with that 
lining the cjst The papillars growths mas be 
intracjsiic or ettracsstic WVn seen under the 


tumor in which he operated Tavloi stated that 
the frcquencs of pseudomutinous tumois ij van 
oush reckoned as from 306 per cent (Stueder 
and Bras des) to 53 6 per cent (Lippeotl and even 
to two-thirds fp/annenstiel) of all ovamr 
growths of these onlv 6 7 per cent are said to be 
malignant This same author carefuUv reuened 
ijp cases of ovarian tumor in whith he had oper 
aled He found 6 ca'cs of benign papiii^ P^“ 
domuemous cv staderoma and s 
carcinoma graded i rrobaWj * a I**' ^ . 
pseudomocinous ostadenomaia asreckoneam 
different authors (14 i5h rise to the 
tion of pveudomv-roma pentonei , 

Di/ferfnl idfas lia'e too c^rKsel as M m 
ftiologs of pseudomucinous osunan C'sto 
Carls concluded leoin his hislolo^ncal s'""”!" 
osanan cssls that Ihe p.redom"Csaoas c«s 
deselop bv hsTserplasia of she lining epilMto 
from simple cents or from the slratnm germim'i 
urn of the o. ars He found a small 
nth a Iming sshich contained the mam la'™ 


tnttalsstlc or ccttacsstie ttVn seen under the nith a lining ''inch contamw me mam « 
microscope the cells of the epithelial lining of the epilfie liumot I*' jeOT ard 
c'sls maV esemplif' all stages of the pronss of the columnar epithehum " ‘"."'’"““Soom 
- Hetuler diflerennated Inn mam the Dsmlloma of ihe pipillats 


GoodaU eaprpsed S 


secretion iieruier amcmujaic-ti i*'w aasaa.. 
structural l\ pts of pseudomuemou* ovarian evsts GoodaU eapr^sed tne j,e, al^o 

tKapiUan and the glandular and stated that cv^ts not onlv «« 

Sc ^pillars t. pc ,s mom frequenlls b.laleral rake -"Sm from he ik"’ 

l^e course of pseudomucinous tumors IS slow m a recent imde p . sumlari 

r^Tmts produ?^ pseudomvxoma penionr. fol p^udomuemous cv^ts ma f^rhap 
tow m- spontaneous rupture of the evst or follow ultimate origin to the etSU and 

“„g a?c Senul rup.ure'^ a. the nme o, operation 

As®a result of such rupture and of th. conseqnent f .hat * ' 

SHf^ibxpsI 

These tumors frequenlK are unilateral and fmdun 
^ . . . -_j inrtrp riiniensicns Lwjoj 


cniated and pro" to large d.mensicns Eniop 
See the occurrence of p eudomucinous c.stade 
Srea as Maleial m r 7 J per cent of canss « liereas 
T ehmann estuualed that ^o pet cent of "omen 
uulh a pseudomucinous c'Stadenoma m onco'am 
rjl hate a smular tumor m oiyosnc osnts The 

tumors consist mainl) “* ‘’"'^^^omnemous reported 


Muelkr 

niav be or leraionuiwus 
expressed the belief that p eudo’wu'-mous c's 
adenomata are of teratomatous origin 
(,suallv when the e ovarian evsts are 
at operation with an intact capsule ^ 

for cure is excellent Octasionallv 

rente evenwhen the tapsule is kept intact s 

Umes alur manv v ear Olshav.'ven ^ 
currente under such circumstances la 
the removal of the ovamn tumor and W 
2 vears after pnmar' operas 
detailed anahsis of lOO cases ol 
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papillan cjstadenoma, found 6 cases in whidi 
recurrence took place and m which the capsules 
of the c>sts were said to have been intact at the 
time of operation The presence of malignant 
tissue m the primarj cvstadenoma maj be a 
significant factor in such recurrences 
AN\L\SIS OF CVSFS 

The histones of 30 unselected cases m which 
pseudomucinous cjstadenomata of the ovarv 
were surgicall> removed at The Mavo Clinic 
wiihin the last 6 vears were reviewed The cjsts 
were unruptured before operation This number 
was chosen so that a comparison could be made 
with a studv, given m another paper (11) of 50 
cases of ruptured pseudomucinous cvstadenoma 
which had produced pscudom>xoma pentomi 
A questionnaire was sent to the jO patients re 
gardmg their health at the time when lhe> re 
ceived the questionnaire Repbes were obtained 
from all but 4 The material was treated on a 
basis of percentage because it was thought that 
b\ this means the relative values could be more 
death brought out 

The average age of the patients was 48 4 vears 
The joungesl patient was aged 24 vears and the 
oldest, 71 jears The greatest number, or 11, 
Jiere in the sixth decade of life 7 were m the 
fourth 6 m the fifth, and 4 in the sev enlh decades 
In 8 of the cases the tumors were malignant as 
determined by microscopic examination The 
a'crage age of the patients with benign condi 
tions was 46 >ears and the average of those with 
malignant conditions, 55 >cars Seventy three 
pe: cent of all the patients w ere aged more than 40 
'Mrs Sixiv three and six tenths per cent of the 
patients with benign conditions and 87 > per cent 
of those With malignant conditions were bevond 
he age of 40 years In 2 cases there was a familv 
hisiorv of malignancy, but in neither of these 
^s was the cvstadenoma malignant Twentv 
It!* ° patients had been married and 24 of 
hem had had children Twelve were past the 
menopause and 6 of these had had recent recur 
rences of uterme bleeding In 72 3 per cent of 18 
m which the menstrual history was given 
^ uiitelv menstruation was normal and in 27 7 
cent there was a history of some inegularitv 
I to the menopause 

, ^'t'^Ptoms in most cases were of gradual 
^tid included enlargement of the abdomen 
of 1^^^ abdominal pressure a sensation 

bearing down urinarv frequenev, and dvsuna 
c complaint of increase in sue of the abdomen 
1 3 per cent) of the eases \b 

malpain mosilv in the lower quadrants was 



Fir I Pseudomuemous ejstadenoma showing typical 
honeycomb appearance 

complained of by 13 (43 3 per cent) of the pa 
tients, m 3 patients the pain was acute 
The duration of sy mptoms at the time the pa 
lients presented themselv cs at the clinic w as giv en 
fairly definitelv m 23 cases and averaged 203 
months Suiteen of these patients had benign 
cystadenomala and the average duration of 
svmptoms was more than 2 years (25 8 months) 
In 7 patients who had ovarian tumors that on 
microscopic examination were found to be malig- 
nant the average duration of symptoms wasonh 
7 7 months 

Ceneral examination revealed pelvic or pelvnc 
and abdominal tumors which presented cystic 
characteristics in most instances One of these 
tumors reached from the pubis to the xiphoid 
process of the sternum Marked anemia was not 
present in anv of the cases, the reading for hxmo 
globm usually was between 60 and 70 per cent 
(Dare) 

At operation, cither one or both ovaries were 
removed In several cas's the uterus tubes or 
appendLX with associated fibromyomata or in 
llammatorv disease and the affected organs were 
removed In one case cholecystcctomv for 
cholelithiasis was performed a few davs after 
laparotomv In 7 cases tenacious adhesions 
caused the cyst to be adherent to the surrounding 
structures. In , cases there was marked grOss 
cvndence of old pelvic inflammatorv disease In 
3 other cases notable quantities of straw colored 
asatic fluid were present thequantilv amounted 
to several liters in one case The pseudomucinous 
evsts varied m size from that of a mass 6 miUi 
meters m diameter to that of a mass larger than a 
normal pregnant uterus Most of them were from 
I a to JO centimeters m diameter In sev eral of the 
cases m which the evsts were larger marked 
thickening and injection of the parietal and 
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Fir j Limns of pseudomucinous c^-sUdenonu show 
mg columnar t^pc of lining epithelium 


Msceral p-ntoneum were to be seen The oorian 
pedicle was long in se\eral cases and it was defi 
niteh twisted in two In 4 cases the pseudo* 
mucinous c\stadenoma was una\oidaM> rup 
tured in the separation of adhesions and removal 
of the c>8t (Figs I and i) In i of these cases 
cistsweremicroscopicalh malignant Jntbecases 
m w hich the c> sts w ere ruptured the spilled c\ stic 
content w as remov ed as cleanU as possible and the 
region w as thoroughlj w ashed w uh phj siologic so- 
lution of sodium chloride In 6 cases the uterus 
contained single or multiple hbromv omata In one 
case of malignant ejstadenoma, there was a met 
astatic carcinomatous nodule in the bodv of the 
uterus The patient in (his case was 57 jearsoM 
she had had a foul bloodj, vagmal discharge for 
7 months previous to operation (Fig 3) 

The right and the left ovaries were affected in 
about equal proportion m cases in which involve 
ment was unilateral The condition of both 


was in one of these cjsts In another carf the 
simple c>st was associated with chronic oophon 
tis In I case, {here was papillary pseudomuem 
ous ejstadenoma in one ovar^, and the other 
ovarv was the site of chronic oophontis asso- 
ciated with the presence of fibrous papdiomata 
covered with epithelium 

In the group of patients who harbored a malig 
nant process m one ovan , 2 had dermoid C) sts in 
the other ovarv, and m 2 the other ovarj wa> 
senile or atrophic In one woman who had 2 
papilbr> carcinomatous p eudomucinous qst 
adenoma m one ovarj there was chronic cj'stic 
oophontis in the other In i case one of the ova 
rieswas the site of mahgnant papillomatous p«u 
domucinous cv stadenoma and m the other ovar) 
a pseudomucinous cv st but a malignant condition 
was not found 

Papiflomata w ere seen on gross evamination w 
6 (27 . per cent) of the benign pseudomucinous 
evstadenomata and m all of the malignant pvtu 
domucinous evstadenomata Broders is of the 
opinion that all growths w hicb on microscopic « 
aminalion are found to be papiUan fibromjomats 
covered with lavers of columnar epithelium are 
malignant Unfortunatelv m on!) a of the cases 
in which a benign papillomatous condition m 
vohed one ovarj was the condition of the other 
ovarv defmiteh known In both of these cases 
bilateral pseudomucinous tumors were present 
There were no postoperative deaths mho pital 
m the 30 cases One of the patients with a beaign 
condition had received roentgen raj treatment 
pre-operatn eh before coming to the chmc 
Another woman, aged 71 jears who had a bi 
lateral papiUarj pseudomuemous c> stadenoma 
was advised to have roentgen rav and radium 
treatment postoperative!) Five of the paUenb 
with malignant pseudomucinous cj siadenomata 
had roentgen raj and radium treatment post 


ovanes wasdefinitelj known in 25 cases Involve 
ment with pseudomucinous cj stadenoma was bi 
lateral in 22 . per cent of Ike cases ra which the 
process was found to be bemgn on microscopic 
evamination, and m .8 per cent of those in which 
it w as found to be malignant This gav e bilateral 
involvement in 24 per cent of the cases 


In 2- (73 3 per cent) of the 30 cases the pseu 
domucinous cv stadenoma w as found to be bragn 
on microscopic evamination and m 8 (26 7 per 
cent), mahgnant In the group of patients in 
whom the process was bemgn 6 had one normal 
or atrophic ovarj In these patients the other 
ovarj contained a pseudomucinous evst m 6 
cases a corpus luteum cjst in 2 cases and a sun 
pie evst in 4 cases Chocolate colored material 


operativeh 

Recent reports have been received concerning 
the health of z8 of the 2 patients who had bemgn 
conditions and concerning all 8 of those who had 
malignant conditions The interval since 
tion m the group with bemgn conditions varied 
from 5 months to 6 jears and 15 of the r8 pa 
tients were in evcellent health and had no reason 
to bdieve that the pathological condition had re 
curred In ^ cases however the state of healUi 
was questionable One woman aged 56 jears, 
who had undergone right oophorectomy for pseu 
domuemous cv stadenoma 5 jears and 4 months 
previous to the time when she answered our m 
quirv had gamed go pounds in weight She was 
not sure whether or not there was recurrence of 
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the growth Another patient, aged 36 \ears, who 
4 jears and 7 months before she answered the 
questionnaire had submitted to bilateral partial 
oophorectomj forpapiUarj pseudomucinouscvst 
adenorfia of one ovar> and chronic oophoritis with 
papillomata of the other o\ ar> , wTote that she had 
fluid in the abdomen This probiblj denotes re 
currence of the papillary tumor A third patient, 
aged 40 years, who 3 years and d months before 
she wrote had undergone right oophorectomy for 
papillary pseudomucinous cystadenoma ga\e m 
definite replies to the questionnaire She affirmed 
that her old symptoms had returned and that die 
wished another operation 
The outcome in the 8 cases in which malignant 
conditions w ere present has not been so fortunate 
The intervals since operation in this group have 
vaned from 2 to 5 y ears Tv, 0 of the patients are 
dead One, aged 59 years, died 2 years and 4 
months after operation The other, aged 6i y ears 
died 3 years and 7 months after operation appar 
«ntiy from recurrence of the disease, she under- 
went left salpmgo-oophorectomy for a papillary 
carcinomatous cy siadenoma m the ov ary and had 
not received roentgen ray and radium treatment 
after operation 

Fi\ e of the other w omen are m eacellent health 
and have no reason to believe that the pathologi- 
cal condition has recurred One patient aged 57 
years, who was operated on 4 years before she 
answered our inquiry wrote that she is confined to 
bed part of the time but that there is no noticeable 
enlirgemcnt of the abdomen She submitted to 
panhvsterectomy for caranomatous papillary 
pseudornuemous cy stadenoma of the right ovary , 
7 centimeters in diameter, within wluch was a 
^ d area of carcinoma ■» centimeters in diameter 
A small quantity of the content of the cyst was 
spi'leJ when the cy st was removed from the abdo 
jnen The left ovary was normal Also this pa 
tKnt harbored w uhin the body of the uterus near 
wi" internal os a unique annular papiUarv cara 
noma which was thought to have been caused by 
esiension of the ovarian malignant growth 


COilUEM 

the results of this sludv with 
osc of the 30 cases of pseudomyxoma pen 
^ O'^atian origin it is seen that 50 per cent 
I P^*‘^nts with pseudomyxoma peritonxt 
u bilateral pscudomuanous cystadenomata of 


the 


cyst adenomata o. 

nhereas the mvolvemcni was bilateral 
on y ••4 pej oj prc'cnt «cries, in which 
ruptured Al-o malignant 
present in onlv -0 7 per cent of 
w which the cysts were not ruptured as 



Fig y Nlab^naot pseudomucinous cystadenoma 


against 43 3 per cent of the cases in which the 
evsts were ruptured and m which pseudomyxoma 
peritonxi developed Odd as it may seem the 
average duration of symptoms before the patients 
came to the dime was 20 2 months m the present 
series whereas m the senes in which evsts had be 
come ruptured the duration of s\ mptoms usually 
was less than a year This may be explained 
partlv by the greater proportion of malignant 
cysts m the patients whose cysts ruptured and m 
whom pseudomyxoma pentonsi subsequently de 
veloped However, when a malij^nant conation 
IS present m these cases it la usually of a low 
grade of malignancy (grade i or 2 according to 
Brodets classification) The average ages of the 
patients m the two series were approximately the 
same namely , 48 7 and 409% ears respcctiv eJy 

The prc^nosis is usually good w hen the pseudo- 
muanous evst is removed before rupture, but 
even under this favorable condition recurrence 
can lake place One of the patients who had a 
benign, papillomatous cystadenoma leads one to 
surmise, from her answer to the questionnaire 
that she has a recurrence In 2 other cases re’ 
currence seems possible Two of the women who 
bad malignant conditions apparently have had 
detmite recurrence One of these patients has 
died 

The treatment of patients with pseudomucin 
ous cv stadenoma is surgical The use of roentgen 
ray and radium after operation is advisable m 
those cases m w hich ev idence of a malignant con 
dition is found b\ microscopic examination 
After menopause the removal of both ovaries is 
worth while even though only one of them ap- 
pears to be involved with pseudomucinous evst 
adenoma Bilateral removal is more urgent when 



75<5 


Sl/KGER\ G^\LCOLOG\ AND OBSTETRICS 


papillomati are scon grossU or when i malignant 
condilion i:, foun<I micro«copicfllI\ If there has 
been postmenopau'yil ulerme blecdmg the uterus 
also should be rcmo%ed In cases m which opera- 
tions for bilatcnl pscudomucinou', ejstadenoma 
are performed before menopause the attempt to 
sa\e a portion of one o\at^ that ma% appear not 
to be diseased is of questionable benefit One of 
the patients in the group with benign conditions 
and who possible had a recurrence wastreaiedm 
this manner hen it is neces&trj to sa\e one 
oiarj the surgeon should give due consideration 
to the t\pe of growth m the affected o\ar> 
namch as to whether a malignant condition or 
gross papillomata are present \\ hen a pseudo- 
mucinous C\stadenoma is unacoidabi) ruptured 
at the time of its removal thereb> soiling the pel 
VIS with some of the cvstic content ihc spilled 
material should be cleanh removed as far as pos- 
sible and the pelvis thoroughK washed with 
phjsiologic solution of sodium chloride Cover 
ing of the raw surfaces \\ ith peritoneum is an im 
poriant measure 

Thirt\ cases of pseudomucinous ostadenoma 
of the ov ar> in w hicb the c^ sts w ere not ruptured 
previous to operation are anal>zed The largest 
number of patients was in the sivlh decade of life 
The average age was 4S 7 'ears Seventv three 
per cent were aged more than 40 > ears 

Twenlv two of the patients had tumors that 
H ere found to be benign on microscopic examine 
tion 8 had evidence of a mabgnant condition m 
the pseudomucinous t>stadcnoma as revealed b\ 
microscopic evammation The average age of the 
patients who had benign conditions was 46 vears 
and the average age of those who had mabgnant 
conditions was 55 vears Siatv three and six 
tenths per cent of the patients with benign condi 
tions and 87 5 per cent of those with malignant 
conditions were aged more than 40 vears 

Swelling of the abdomen and pain were the 
most common s>mptoms The> were usuaHv of 
gradual onset The average duration of svmp- 
toms before the patients came to the cbnic 
among tho«e with benign conditions was is8 
months whereas among those wuh malignant 

conditions It nas onh 7 7 months 

The right or the left ovarv was involved singlv 
m about equal proportion Bilateral mvohcmeni 
was present in 22 ^ per cent of those cases in 
which micro coptc evammation revealed the con 
dition to be benign and m 8 per cent of those m 


which the condition was similarlv disclosed as 

malignant 

Papillomata were visible to gross inspection in 
all of the malignant evsts There is a greater 
tendencj for bilateral involvement if papillomau 
are present There was no operative mortalitv m 
the group 

The prognosis usuatlj is good but recurrence 
ma> take place even though the evst is not rup 
tured at the time of its removal The removal of 
both ovaries is indicated 1/ the women are past the 
menopause and especiaUv if a mabgnant condi 
tion has been noted at microscopic eramination or 
1/ gross papillomata are present The uteres 
should be removed if there has been postmeno- 
pausal bleeding The use of roentgen ra> and 
radium after operation j» advisable jn patients m 
whom evidence of a malignant condition in the 
evstadenoma has been found on microscopic ea 
amination If a malignant condition i» found it 
usualK b of grade i or r accordmg to Droders 
classification 
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CONGENITAL DISLOCATION OF THE HIP 

Ducnosxs and a New Method of Treatment iv Isfancn^ 


CHARLES H JAEGER MD New \o*i. 
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T he subject of congenital dislocation of the To all these earl> pathological changes must 
hip IS one of extreme importance, first on be added those that come on later m life Ooteo* 
account of the great deformil> and dis- chondritic and severe arthritic changes (Kreuz, 
abilit> which are the fate m untreated cases, SchoV,Calot) A ca»c has been reported in which 
second, the low percentage of cures and the «n a perfect anatomical cure had been achieved but 
saUs{actoi> results of the so called constr%alv\e 7 >eats later an X. raj examination revealed the 
treatment Bv conservative treatment I mean total absorption of the femoral head These poor 
the attempted reduction of the dislocated head results have started such a wave of operative 
under an aniesthelic and the application of a procedures that some men will treat their cases 
plaster of Pans cast According to present prac only b\ open operation 

tice, conservative treatment IS started late, rarel> In this relation I will again quote Farrell 
before the third > ear of life The poor results are * Personallj I am rapidly coming to the conclusion 
due to the malformations of the head, the neck that open operation is much preferable to manip 
and the acetabulum during the period of rapid ulation unless the reduction can be done with 
growth in early childhood, to the constriction of very little trauma Allison says “One fact 
the apsule which often makes it impossible to stands out clearly in a discussion of this question, 
pass the head through, while making the mampu namely It will be by open operation, by early 
lative reduction, and to the damage to the bony operation, and by gentle operation that the 
structures which may occur during the operative results in congenital dislocation will be improved ' 
tnampulation Farrell, von Lackum, and Smith state We 

Calloway stales that in the hip joints he has believe that personally every congenital disloca 
opened, it was clearly a physical impossibility lion of the hip within a reasonable age limit can 
to pass the head through in at least 95 per cent be reduced b\ open operation, and in this way 
of the cases improved The results m this series of cases com 

In opening a symposium on congenital hip dis pel us to believe that a much larger percentage 
l«aiion at the annual meeting of the American should be reduced by open operation than was so 
Orthopedic Association held in Washington in treated 

'lay, 1928, Allison says ‘ In the last 10 years a Mr Harry Platt, of Manchester England, 
recognition of the possible damage done to the says ‘ At the present time there is a growing 
growing upper femoral epiphysis by manipula dissatisfaction with the anatomical results of 
lion has been slowly established This fact is of closed reduction, and we apjjear to be on the eve 
great importance It is realized also that the of a revival of the open operation in young 
growing upper end of the femur may be seriously children ’ 

damaged by the force applied in attempts at the Stephens reviewed the end result of the treat- 
of the manipulitive reduction ment of congenital hip dislocation The cases 

A)i ^ u srivs 1 am going to agree with Dr embodied in the report were all treated as indoor 
Ibon that the results in congenital hips through patients at the Hospital for Ruptured, and Cnp- 
ih^ K country are far from satisfactory and pled during a period of 20 years He says 
lo^S*"* percentage of cures is very low much too From this we might infer that the percentage of 
^ , I condition that is as common as con cures might be even less than fifteen And 
g mtal hip further If the percentage of good results is 

lifi ' The obvious reason for earlv reduc not markedly increased, then we rrught conclude 

n Is that growth and development so change that our methods of treatment have been un 
ac femur U would also add the satisfactorv and should be changed ’ 

^^rluction becomes increasingly Vs a last authority I will quote Dr David 
y . The constant trauma of function m the Silver discussing Dr Allison s paper Hope of 
th(N « produces marked changes in future improvement Dr Allison said if I under 
growing epiphv Sis stand him correctly, is to be looked for in open 

Rfad bxf ire the erction of PctLser>c f the New V«tfc A Imy of Medianr Mey o igig 
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operation This statement appears to me to be 
absolutely wrong Hope for future improvement 
lies in earJj recognition Since structural adapta 
Uon becomes increasingly greater as the todd 
grows and hence the degree of function to be 
looked for, it becomes correspondingly less irbat 
ever the method of treatment used would it not 
be wiser for us to devote Jess time to the discus 
Sion of the relative methods of the closed and 
open metbods, and concentrate our energies on 
efforts to secure diagnosis as carlv as possible’ 

I wish to teJJ how to make the diagnosis in 
infancy and having made tt, how to appiv a 
treatment that wiU avoid all deformities com 

S lications, and the long and painful treatments 
fj own treatment, which can beappbed mtbout 
discomfort to infants as youn,, as 3 or 4 months 
of age, w ill bring about a phj siological resforat ion 
of the affected joint wilhm as short a tune as 3 
months By means of this treatment amestbesia 
manipulation open operation and plaster-of 
Paris casts are all avoided 
I will not di cu«s the theories advanced as 
to the causes of congenital dislocation of the 
hip M> ow n convnction is that tl'eie sufiineiit 
displacement m ve^ early life to cause prv^ysuTe 
of the femoral head against the upper run of the 
acetabulum, which pressure prevents the growth 
of the upper nm Removal of this pressure is 
promptly followed by development ol the upper 
run of the acetabulum 

In the first months of hfe growth and develop- 
ment are v ery acliv e A familiar phenomenon of 
birth fractures is that callus is ibto"Ti oat 
QuicUv and m amazing quaniiiv I vnll demon 
suate in the "S- ray pictures of mv . cured 
how bone formation begins soon aUer rwnoval of 
the resistance which retards it 


DIVGNOsIS 

Several points may be mentioned la the diag 
oosisof unilateral cases 
t Habitual outward routioa ol the affected 

leg 

t Shortening of the affected leg Thbiso^teo 
seen bv inspection and mav be ascertained b\ 
comparatite masaremenl ol both leg® freo tie 
anterior superior spin^ to the inner malleolus 
Another test for shortening is this Lay tie 
child on 3 hard smooth table and (a) flee both 
bip joints to 90 degrees and with the Knees fleW 
the knee of the affected leg will then be at a lower 
level 

(b) With hips flered as above fully evteod 
the knees In this position the shortening rrhicb 
was apparent with the legs evietid^d becomes 
more marked There is m addition teasioD ol 
the tuberocrural muscles and an ab-ewe of 
resistance backward 

3 Fviilnesi. over the trochanter causing an 
apparent widening of (he pelvis on that side 

4 kbnormal mobditv of the hip espicaaHv 
in rotation (a verv important si^n) 

5 \ery noticeable difference m the iDguiml 
folds On tie affected side the fold b shorter the 
dOglc u changed (being mote vertical) and lie 
infenor inner end is higher than on the normal 
jde 

b ExaetJv the same change in the gluteal folds 
as in the inguinal folds 

7 The diagnosis is venfled bv the roent 
genogram 

In the bilateral cases we tind 
I The same signs as in unilateral cases eveept 
that the inguinal and gluteal folds offer no hc'p 
Habitual outward rotation of both legs 
3 Phe pelvis IS comparati' eh wide 
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Fig a Roentgenograms of Case a taken before treatment s wee^ after braee wa applied and after 4 months 
of treatment ^Qte the late ossification of the dialocaled bead 


4 No lengthening of the measurements from 
the anterior superior spine to the external mal 
leolus as in normal hips tv hen both legs are force 
fully abducted but inslead an equal distance 
or e%en a shorter distance than if the legs were 
IjiDg parallel 

5 A sort of crackling or click, which occurs 
‘pontaneoush when the legs are mosed espe 

tthen they are abducted and then extended 
This sign, which has been described by Hofla is 
belie\ed to be due to the rubbing of the femur 
against the posterior margin of the acetabulum 
iiithin a loose capsule 

plate i» confirmed b\ the \ ray 

TRE STSIENT 

For years I base had m mind a new form of 
Raiment based on an entueh neiv principle 
inis treatment should be begun in earliest in 
^\lthout force or \iolence without an 
anrsthetic, it is my aim gradualK to replace the 
oislocated head in the socket by means of a 
pad o\cr the trochanter while the leg is 
m marked abduction by means of a long 
P splint I hope thus (i) to present the de 
inesitabls develop (z) to make 
scry rapid growth in infancy to aid m 
c formation of a socket and {3) to reduce the 
Without traumatism, thus avoiding 
® consequences of rough manipulation 
^ am indebted to Dr t Elmer Johnson of 
_ \ City for the opportunity of tretting 
> lost case ' and I wish to compliment him for 
a rM*i diagnosis of a hip dislocation in 

oases f 1] ^ history of the 


Case 1 J R a female child aged months was the 
first child of a first pregnancy which terminated in a full 
term normal labor There u no history of congenital dis- 
locatiooof the hip in the famil> The patient weighed 51^ 
pounds at hmb Dr Johnson noticed preternatural rota 
tion of the right leg and 1 centimeter shortening He made 
the diagnosis of congenital dislocation The child was in 
such delicate health and its condition so poor that so 
\ ray picture was made until 2 months later This pic 
ture made at the Babies Hospital confirmed the diag 
nosis On May 7 1924 the patient was seen by the hte 
Dr Frauenihal who advised reduction and plaster«f 
Ians cast for the hip The baby still very delicate in 
health wa not referred to me until the age of 7 months 
when it was considered treatment might be begun I 
suggested mv plan lo the parents Further advice was 
sought and Dr Royal Whitman examined the child He 
suggested waiting 2 or more years until the child was of 
an ate suitable for reduction and pbster cast When the 
parents told him of m> plan for immediate brace treat 
ment he advised the parents to let me try it 

I began the treatment m this manner A long 
hip splint of rustless steel was dc igned This 
splint consisted of two circular bands to fix the 
pelvis and chest two lateral bars to support the 
leg to the lower end of the bars was attached a 
footplate with a leather anUet This maintained 
the midposition of the leg i e it was in neither 
outward nor inward rotation The long oultr 
bar was bent to fit the leg at 45 degrees abduc 
tion There was no provision for traction or 
extension because I deem it entirely unnecessary 
to subject a child lo the inconvenience and 
irritation of the traction straps, and besides 
nothing IS gained by their use 

In order to accomplish the gradual reduction of 
the dislwatcd head I depend upon an adjuslable 
pad controlled by a w mg screw about i 5 inches 
long placed directly over the trochanter The 
pad pressing downward and inward gradually 
and casilv directs the head mto the acetabulum 
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Case i L ^ fenule first and onl) child Nothin 
abnormal was noted until she was 13 months old \Iter 
the child had been walking t month the mjthcr noticed a 
Jimp and she took her to the IIospiul for the Ruptured 
and Cnpplcd There the diagnosis of con eniUl hip dis- 
location was made Reduction under an anisthetic and a 
plaster-of Tans cast were adsised The parents did not 
agree to this ttiihin a weeks lbe> took the child to t 
pnsate ph>-sician who also advised admission to the hos- 
pital reductunof the dislocation and the application of 1 
plas(er-of Pans cast \fter seeing the \ ray plates how 
ever he said he would treat the child m tus office mthoui 
an anxstfieiic and without manipulation K plaster-of 
Pans «pica was applied with the leg in sheht abduction 
and Lepton for 8 weeks Three more spicas were applied 
fnth the leg in various positions for a period of 6 months. 
Tbrna brace wasapplied ^is was a Thomas knee splmt 
with leg attachment The brace was used for 6 months. 
During this whole year the child was allowed to walL tt 

The mfanl „ ore the broce co„..„„o«sl, and 

tnis nfCCSSltltcd the substitution of sponge applied to the leg the head could be brou'ht down to the 
baths for tub baths Nottvilhstanding this level of the aceubulum but it was separated a goodi) 
handicap, and that this period included the from u The moiher was then noufid thaun 

« -srMoei mnnik. .u .w ij j I .1 Operation inc uding bone transplantatioB should be per 

warmest months of the Near the child de% eloped Tb» procedure w-m declined 

rapidl> and was in excellent ph\stcal condition The child then came under care wbenihewisi 

This shows be>ond doubt that ro> treatment jearsaodjmonthsold I found the left hip sulldi»loMted 

ment (» the child fitted and applied Tbi> brace was nmiJarW the one wid 

in tniS case I applied pressure %er) gradual!) on m) first case The screw pressure w« appued to tte 
0% er a period of months I consider^ the com trochanter more rapidlv than in the first case and wiimn 

speed) reduction The brace was applied on walk during the entire time ol the treatment The brace 

Ma) .4, tQt4 It was worn until Februar) , 1925 was worn a little over 4 montha 
a period of S months On account of the rapid 

growth of the child, it was necessar\ on two I did not permit the child to walk for the fol 
occasions to remove the brace and substitute a lowing reasons The frequent \ ra\ pictures 
plaster spica for a few da)s while the brace was showed that the socket was developing so well 
being lengthened The \ ra) pictures taken at without weight bearing that I wished to dial 
intervals of 2 weeks showed a progressne ap- Jenge the theorv advancedbv Loreiu and others, 
proach of the upper end of the femur to the that functional weight bearing is necessar) for 
acetabulum and a gradual development of the deepening the acetabulum To mv mind the 
upper rim of the socket which was definiteU mam requisite for deepening the acetabulum i> 
apparent 4 weeks after the brace was applied the removal of the pressure of the head from the 
Toward the end of Februar) the long brace was upper rim The "N rav pictures all show how 

removed and a short abduction spbnt without rapidh this nm develops as soon as the trochanter 

the trochanter pad was applied pad has pushed the head down into what 

In this m) first case I was unnecessanl) cau become the socket I also feel that when tee 
tious in applving the pressure to the trochanter head is surrounded b\ a well developed a«ta 
It would have been perfectlv feasible to bring bulum the traumatism of weight bearing will 
the head into the socket within 4 weeks Further less and that no damage w ill come to the head m 

more I left the brace on for several months later vears This damage has been seen wi 
longer than actuallv necessarv This child is persistent regularitv m cases treated bv t e 
now walking about without anv limp or shorten method now m general use m which a so 
ing or anv sign that there has ever been an) cartilaginous head is supposed to pound out 
thine the matter with her The X ravs taken 4 hollow m the harder bonv socket 
vears after the conclusion of the treatment show Case 2 has been verv instructive It shows ' 
two normal acetabula so completel) alike that the trochanter pressure can ^ ‘ Ld 

It IS impossible to tell which hip had been dis- inconvenience sfrongh enough to bring he he 
located ^ 
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accomplished m a child 2 % ears and 7 months old 
The development of the upper nm of the ace 
tabulum m Case 2 progressed satisfactonlj \ ou 
will see m figure 2 how a curve is beginning to 
appear in what w ill be the roof of the sochet All 
of this shows that while the ideal time for treat 
mg these pitienis is the earliest months of life 
the method has been found equally effective in 
an older child 

These two cases had single dislocations 1 am 
aiaiouslj awaiting the opportunitv to test the 
method in cases with both hips dislocated be 
cause we Inow that the prognosis m bilateral 
diviocaiions is not as good as in single dislocations 
With mj method I am confident that the treat 
mentwillbeequallv as successful in bilateral asm 
unilateral dislocations 

SCMUVRV 

It should be our dutj to emphasize the fact 
that congenital hip dislocation can be diagnosed 
lA the first 3 months after birth This is important 
alike to the familj doctor and the pediatrician 
The present method of handling these patients 
IS unsatisfactor) Now, treatment is begun too 
late, tor when treatment is delated serious bon> 
changes lake place thus making reduction and 
retention difficult 

to the closed method of treatment, this 
•neans of reduction rnust necessanh damage all 
the structures making up the hip joint This 
wmage IS progressive and leads to further 
demrmities and to disability m later life 
Regarding the surgical treatment some au 
thorities advocate and use the open operation in 
everj ca$e Such treatment requires much time 
"^mcl/nies 9 months to several j ears— and the 


result IS uncertiin It requires repeated narcoses, 
the patient suffers much pain and inconvenience, 
and the method is not entirelv free from danger 
to life 

The ph> siological treatment which 1 have just 
described is simple, is applied with little m 
convenience to the patient, assures normal de 
velopment of the femur in the acetabulum, 
furthermore it tequu-es much less time than the 
other methods — no more than 3 months — and if 
the treatment is properlj earned out, should 
result m a high percentage of cures 
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roUR RARE RECT^VL TUiMORS 

Imrxrcctxi. Solid TER.\TOii\, riBROii:iosr\ou\, BARuriNOiLX, \vd Cuordobl\sioiu‘ 
1IIR\^^IRIID \H Mn TAGS and 7IAR\E\ B STONE HA MD FACS Burwou 

From Ihe D«rwiintot of S igtfy } ha Ifopiwt ilaSiei! •>chool 


T he purpose of this paper is to report four 
cases unrelated except m that thex are 
rectal lesions of rare occurrence and are 
interesting pathological t\pes 

IVTRXRECTXL SOLID TER.\TOXL\ 

Dermoid cjsts and tumors are not uncommon 
and the supposedlj related teratomata are scarce- 
h rare, but the particular tumor about to be 
described must be considered a most exceptional 
lesion In an extended search, onij three de 
«cnptions of similar tumors ncre found, and 
references not accessible to a few others were 
encountered Whether these latter are acluallj 
identical cannot be stated without stud> of the 
original articles, not so far axadable to us 

Case I Mn M L C white ag«d7S)Mrs conplaiord 
of hairgrowini; from anus hh« hasbc«n forced tocut (hi» 
off at intenali and thu has been gottison for (be past S 
>ears She was very constipated had some discomfort m 
rectum if she sat for a long lime and had pain lo lower 
spine No mass protruded from the anus and there was 
ver> little bleeding On euimnation a strand of tong fine 
straieht darL brown hair was seen protruding from ibe 
anal orifice The hair on the patient e scalp pubis aod 
perineum was blond On rectal palpauon an ovoid mass 
nm movable about the sue of a large plum couM be 
felt This mass was fixed by a broad pedKie to the 
posterior rectal wall about lo centimeters above Ibe anal 
margin ^^ltb the proctOKOpe an ovoid white tumor 
could be seen )ust above the lowermost rectal valve from 
which hair was growing Operation was 3dvi>rd and on 
Apnt 3 igrS was performed at the Union Memorial 
Hospital under ether aoTsChesia The phincter was 
widely dilated and the tumor mass exposed The mass 
was about 5 centimeters in dumeter It was connected 
by a pedicle 4 centimeters long to the back of the rectum 
about the level of the third sacral vertebra This pedicle 
passed directly through the rectal wall and was coxned 
with white skin The red mucous membrane of the rectum 
formed a sharp contrast to the white skm of the tumor 
pedicle The rectal mucosa was divided from the pedicle 
on all sides and the pedicle was dissected backxrard behind 
the rectal wall as far as its attachment to the bbrous tissue 
in front of the sacrum A rlarop was put armss lie base 
at this point the pedicle was divxded and the tumor xras 
removed TTiebaseof the pedicle was then transtaed with 
a suture above the cbmp and tied off The open cavity 
thus made m the posterior wall of the tectum was packed 
with dry gaure wkeh was brought out through the anal 
nnfice The patient left the Uble w good condition and 
Mde an uneventful recovery At the end of 3 weeU the 
^und made in the posterior rectal hadwin^ly 
Sed and the patient was discharged as cured She was 
^en 8 months btet and was entirely well 


Cross path logy U M 2231 C II I 9663 Thetmor 
15 comma shaped and smooth with small patches of delicate 
long brnwn hair growing on the under surface and sides 
The head of the comma measures S 3 S k 4 ''“h 
meters while the tail measures 4 b> 1 2 centimeten On 
section the entire tumor 1$ found to be surrounded bv a 
well defined la>er 2 milbmeteis thick which b radially 
striated Beneath this the tissue consists of mottled 
white bands interspersed with irregubr lemon colored 
areas I rejecting abov e the surface at about its center 1$ 
a pearly wkte hard object 3 by 2 milhmeters which looks 
very much like a tooth or piece of bone 

Uicroscopu txammalion The tumor is surrounded with 
conufied squamous epithebum The ger m i n al lajxr dips 
deep down into the eonum The mam body of tie tumor 
i» made up of bundles of smooth muscle and connecUrt 
tissue but there are also alveoli of fat racemose sweat 
glands bone nerve fibers and hair follicles 

The tumor removed i$ well presented m lU 
anatomical relations, its sue gross appearance 
and cut surface bv the accempan)ing sketches 
nbich also ilJustraie the steps of the operative 
removal (Figures 1 234 5, and 6) In short 
this tumor is a teratoid mass of mised tissues, 
but unlike an ordinary dermoid is not cvstic, and 
instead of being a cav ity lined w ith skm is a solid 
mass covered with it Further, it did not he 
before or behind the rectum but swung free m 
the lumen of the bowel attached bv its pedicle 
to the posterior rectal wall As has been said 
dermoids and teratomatous tumors are not e^pe 
ciall} rare, and one of the regions where thev are 
apt to occur is in the rectal environment behind 
the bowel near the coccyx or in the rectovaginal 
septum Such evsts in rare instances mat rup- 
ture mto the bowel 

Maingot and Saphir report such cases in each 
the trauma of labor being the cause of the rup- 
ture In Alaingot s article the tumor passed per 
rectum was described as consisting of a mass w ith 
four distinct evsts, not communicating and con 
taming caseous material hair unstnped muscle 
^ithelium cartilage and fibrous tissue A Er 
erated surface on the anterior rectal wall w-^ 
thought to be the point of attachment of the 
tumor Saphir s patient discharged a mass of 
hair and sebaceous materia! per rectum during 
labor and later a rent was seen in the anterior 
rectal wall which opened into a evst cavity lined 
with a hair growing wall Saphir refers to several 
other similar reports m the literature 
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Bensaude and Rachel each 
tt^rt one case ser> similar to the one herenilh 
orded All of the patients svere women Their 
2$ and 39 jears respecti\el> In 
fViA growing from the amis was 

ori attracted attention Datizel 

Frated on his case and remosetl a tumor 4 5 
5 centimeters which contained a tooth 
tivno Tu rudimentar> brain 

a «U,. patient died o\ er 3 months later from 
[^notation through the anterior rectal wall 
ere the tumor had been attached 
anttm^^ Patient hnally extruded the tumor per 
tm« ’ pedicle was then ligated and the 

mas, s s bv s b, . 5 

anH ^cdinar) skm growing hair 

fibers lat bone a tooth and muscle 

Rachel did not remexe the 
“ through a proctoscope and 
PinVuli , u the sue of a chcrr>, of a 

tact growing hair from its sur 

ceniim.f to the anterior rectal wall 13 

^''I'nie.rrs aboi e anus These w nters refer to a 


Oidusch’ZQ 



thesis b\ SalmonofI (Berlin 1002) who reports 
eight dermoid c>>ts above the anu , two of which 
had produced hair protruding through the anus 
Neither of these was operated on as the symp 
toms did not seem to warrant it The> alio 
quote Longuet who in 189S reported 3 cases, 
but no details arc given 
There are a few comments to be made on this 
assembl) of cases All are in women and all m 
the earlier half of life In all the sv-mplom com- 
plained of was hair protruding from the anus In 
several there was some difiicuUj in defxcation 
No bleeding is reported m an> case Siphirs 
case of ruptured c>st suggests a possible explana- 
tion of the evolution of the form of tumor here 
considered a tumor or cjst l>ing close under the 
rectal mucosa which ruptured into the lumen 
would if it continued to grow perhaps protrude 
into the bowel as a skm coxered, hair growing 
mass In other vv ords a dermoid or teratomatous 
c>st which ruptured into the bowel might, bv 
continued growth turn inside out and its hairy 
skin lining would then become its covering As 
to treatment, although surgical removal may at 
times seem a formidable problem no other 
method offers a satisfactory solution If the 
patient suffers little except the annoyance of the 
protruding hair and the tumor is so situated as 
to render operation exceptionally difTicult or dan 
gerous good judgment would naturally lead one 




to defer interference until it should become more 
clearh indicated 

FICROLElOMSOil \ or RECTI M 
Fibrous fags about the anus resulting from 
organued thrombosed haemorrhoids or enlarged 
and fibrous skm folds are of course exceedingh 
common PohTU m the anal canal and rectal 
lumen of small or moderate size with a hbrous 
stroma and epithelial co\ering are often seen 
On the other hand true rectal tumors of dis 
tincth neoplastic character as distinguished from 
chronic mfiammaton or h\7>erplasiic masses of 
ti'.sue, that consist of smooth muscle or tibrous 
tissue or a mitture of both are\en rare indeed 


Thus \shton in i86j quote* onl\ one case a 
hbrous tumor neighing one half a pound groi'ing 
from the anal margin Tuttle sa\s that true 
hbromata of the rectum are exceedingh rare and 
refers to two cases in the literature neither of 
them his own Ball mentions tibromxoma as 
bemg a \er\ rare rectal growth and reports one 
case Gant does not remember encountering a 
txpical mxoma of the anal region but swtf 
that hbromxoma are occasionath met with m 
the rectum or rccto-iaginal septum ffdl reports 
seemg onU one case of mxoma L\nch reports 
records at the literature of bo cases of mioma of 
the enure intestinal tract of which number o 
per cent or j6 ca^es occurred m the rectum or 
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Fii, 7 HiRhpowphotonwcrosraph of rectal teratoma 
ttoain !we»t glands and cross section of hair 


wa region These are all references from text 
oooKs written bt specialists iti the field of rectal 
sufgerj men of wide personal experience and 
with the literature Hunt in a special 
Sturts of Such ases published in 1931, reports 4 
ases of his own, 2 of pure m)oma and 2 of 
In an extensue review of the 
20 cases reported 
accepts as m\oma or fibromx 
<„« 0"n cases and those collected he 

mmarizes the few following data i; patients 
e Women 10 were men and m i instance the 
frrvm"^* recorded The age incidence ran 

. xears Mahgnancv developer! m 

‘mm brief abstracts of all the cases 

rom the literature and adds the record of his 
n^cases \\olfer in an article on leiomvomata 
m\nnf tract points out that rectal 

nolv^ protrude into the bowel like 

it usuallv l>ehmd 
suck ^ I’ollow of the sacrum He refers to 
ro(.jidi '^ported bv ‘?enn, which weighed 1 

the survey of the subject 
l>e a very unusual tumor of 

Wne region Such tumors need to be 

prevent f because of the possibilities they 
betn mi mistakes in dugnosis Our case had 
ojr before coming into our hands 

awaiiivi .v"" recognition of its exact nature 
's Veen 1,^ ®P«ratiye and histological findings 
> reference to the reported caves the 



Fig S High po»er photomicrograph of rectal teratoma 
showing root of hair follicle and surface epithelium 


most common error is to mistake these essen 
tiallv benign tumors for malignant disease, with 
the danger of being led into an extensive de 
structive operation unnecessanl> 

The report of our case follows 

Case* Mrs I \ C aged 74 j ears had complained at 
intervals for several years of rectal trouble For the past 
3 months this has been more acute There has been a 
good deal of pain m (he anal region and difTiCuIt)’ in sccur 
ing bowel movement feeling of pressure and occasionally 



Fig 0 High power photomicrograph of recUl fibro- 
kiomyoma showing bundles of smooth muscle and fibrous 
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Fir 10 Hish power phoiotmci 

noma showitiR mtacl mucosa pseudo tubercles wiifi giant 
cells and rarefied tissue about them \t a there is a small 
njeiline area interpreted as paraffin 

the passage of some blood or mucus There has aly> been 
some aching m the baclw and do*n the kgs Sw weeks 
ago she eoitMuUed another ph^txna n/io founda sweUios 
back of the anus which was uken to be an abvess and 
this was incised The wound did not heal properl) al 
though no pus was found at the time of inruion The 
mass still persisted as before On eeamination there was 
found an inci'ion in the posterior midline just behind the 
anus mth cunous looking base and punched out edges 
The base was firm rather gelatinous looking with a tend 
ency to bul^e upward into the wound Prebminar> dug 
nosis was possible colloid carcinoma \ fewsma}) himoi 
rhoids were also present 

Operation was adsTsed and on November 19 1917 was 
performed at the Church Home and Infiimarj cthjlene 
gas anaesthesia being used The wound already eaisting 
was enlarged and a targe tumor was found undertjang it 
This tumor was compIetel> and firmli encapsulated and 
It shelled out of its capsule \eo readilj with ser> little 
bleeding It formed an ovoid mass 6 centimeters lon<’ln 4 
centimeters wide There was a good sized cavity left by 
Its removal which was partially closed by bringing the 
sphincter and levator muscles together from the two sides 
with intermpted catgut sutures The remainder of Ihc 
wound was packed with iodoform gauze k naked-eye 
inspection of the cut surface of the tumor led to a diagno is 
of tibroma as is shown in the pathological report which is 
pven below The wound healed very quickly and veo 

patient s constipation was greatlv improved follow 
ing operation and the pain in the back and down the legs 
di^ppeared Tatient was seen about a vear after opera 
Don and there was no evidence 0/ recurrence 


Cross Section No S409 The specimen tor 

si-Uofahard oval encapsulated ma^s measuns ' 6 by 4 
cetituBeters The mucous membiane u ulcerated down to 
(be musculans Its base is smooch and clean ^(loa 
through the mass showy a thick capsule surrousding it 
The tissue 1 a uDifonn fTayisb piu mib the fibers jr 
rafi-*ed in whorls 

Mureuefie rtonino/iea On eamination under the 
lowpower the section has the appearance of a Gbrotnioma 
of the uterus There are atrandv of hyalmized connective 
tissue interspersed wyth whortsof smooCb muscle fibenotij 
at various angles lorge venous sinuses are present and 
there ate oeeasiona} smaller arteries nth tJuch hyaline 
walt> 

p\R\rrLNOiik or mcttm 

\o tecord of anv case like thb one has been 
found in a fatrh extensile search of the literature 
Paraffinoma of course is a lesion of tfefinite 
eliologi and the history of this patient makes it 
quite evident that the treatment he must have 
received for hemorrhoids consisted of the w 
jection of paraffin into the rectal tvall The 
history of the patient follows 

CvsEj Mr R Z D aged 61 years Patient used «o 
be troubkd wvth hxmonhoid which protruded but du 
not bleed much In May 1926 he had these bTinorrhoid 
treated by aa injection method The patient does n®t 
know what the material mjected was followui'’ the in 
section there pers^ted some tenderness and swellinc 
The complaint at the present time is persistent and m 
creasing constipation which has become very pronounced 
dunn" the last 2 or 3 months There has l^n no recisi 
bleeding no pain and no dehnile tenesmus \o uduwa 
somiluig or abdominal cramps and no loss of wei nj 
There Iwve been no bladder disturbances of any wnd 
The principal and only complaint is extreme and * 
ing constipation On examination nothing was madeoui 
in the abdomen Rectal m pection was also nepli't 
Rectal palpation however showed an annubr conslnc 
tion ju t above the anal canal about at the level of Coe 
apex of the prostate gland This constriction was quite 
hard tiaed with well dehced ed^es and a smooth suniee 
With the proctoscope Ihe lumen of the bowel was seen to 
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be reduced at the level of the stricture to about one half 
of Its normal diameter Ihe mucous membrane at this 
pomt looked normal and no ulcerations were seen Diag 
nosii was rectal stncture due to a tumor like mass of 
annular form not rnvolving tie mucous membrane A 
prelmunaty diagnosis of sarcoma of the bowel wall was 
made but as this was by no means a strongly held opinion 
It was decided on ilarch 15 1928 to remove a specimen 
for rmctoscopic study The report from this small piece 
of tissue was tuberculosis of the rectal wall As the 
lesion was stnctly localized the patient was advised to 
have an operation done for the removal of the diseased 

Operation, was performed at the Church Home and In 
fiimary March n 1928 ethylene gas anwsthesia being 
used A circular incision was made at the anal margin and 
prolonged backward in a straight line toward the coccyx 
Tie coccyx however was not removed The sphincter 
muside was carefully dissected away Itom lower portion of 
the boael and preserved m place without being divided 
The bowel including the mass in its wall was then dis- 
sected loose from the surrounding structures up as high 
as the peritoneal cav ity which was not opened Tlie whole 
Hctum was thus mobiUaed The bowel was then drawn 
through the sphmcter and the distal portion amputated 
a margin of about i inch being allowed above the area 
involved in the disease The pronmal stump of the rec 
turn was then sutured into the anal skin as in a Whitehead 
optratioa The patient lelt the table in good condiHon 
His wound healed quite well although u was several 
welj before he regained control of hi» sphincter muscle 
At the present time his control is practically perfect The 
nucrosnpie examioation of this tissue showed very in 
tmsling further development 
Grot) falhohty The specimen is that of the lower por 
lion of the rectum extending 7 s centimeters from the anal 
hurgin When the lumen was opened the mucous mem 
sppeared intact Beneatn the mucosa extending 
mu the submucosa and ausculatu is a bard circular cuff 
whicn on section consisted of gray fibrous tissue in which 
“td clear transparent gelatinous and yellow fatty 
Two glands about a millunctets in dameter re 
moved from the external surface of the rectum were also 
pie^t These showed no abnormality in the gross 
J KTcfCfl^ic paihahgy The mucosa over the entire sec 
uon was intact Just beneath this the tissue was heavily 
'?‘“***trd with small round cells and from here down 
inrough the muscular coats were structures whwh at first 
pve the impression of tubercles The tissue in 
1 rarefied The cells are stelble with 

^ hbnls connecting each with the other Giant cells 
^P^*cnt in large numbers some of them within the 
P*^?®'t'ibercles and others loose in the rausctc with prac 
if* reaction about them They are tbarac 

thew nuclei grouped at their centers 
ii.nfii ^ “ there any evidence of caseation and there is 
tound cell reaction about the tubercle liJx 
«mctuK, Dr James Ewing avw the section and makes 
comment The section of rectal tissue 
iK- “ paraffin tubercle 1 think 

bkvF injection of paraffin wluch 

iif!r'*'5L chronic progressive productive infiamma 
, There are a few hv-aUne areas which were found 
psraffi?* which we are willing to call dropletsof 


rn3?^ paramount interest here aside 

tin!!* “husuai eraplo>Tnetil ol paraE&n mjee 
i in tw: Ueatmenl of hemorrhoids xsas the 


diflSculty of diagnosis It must be remembered 
that no statement was obtained as to the ma- 
terial that had been used for injections and that 
a considerable time had elapsed since the injec- 
tions had been giv en The case presented certain 
features suggesting that the easily felt stncture 
was a malignant growth The annular mass was 
\ery hard and inelastic and fairly fixed to sur 
roimdmg structures On the other hand, it lacked 
the ulcerated nodular surkce that a carcinoma of 
this size would expected to present The 
smooth mtact mucosa over the mass did not sug- 
gest a tuberculous process either, and the pre- 
liminary diagnosis xvas sarcoma of the deeper 
structures of the rectal xvall, without mvasion of 
the mucosa It was because of the unsatisfactory 
nature of this diagnosis that a biopsy xvas done 
before atiackmg the lesion surgically The biopsj 
report of tubercle elimmatcd the question of 
malignancy and settled the type of operative 
procedure m favor of local resection rather than 
radical eccision of the rectum When the whole 
specimen was examined it xeas clear that the 
tubercle formation was of the foreign bod> vanetj 
and not due to infection with the Koch baailus 
SACROCOCCYGEAL CTIORDOBLASTOilA 

Wiihm the past few > cars the subiect of tumors 
developing from the notochord has received a 
good deal of attention, as is evidenced by the 
carefully prepared case reports and teviews of 
the literature In thia paper we make no attempt 
to rexaexv the literature, as those who are in- 
terested may refer to the publications of Albert, 
Capell Stewart, Hutton and Young, Ramsev, 
and others We wish simply to report a case of 
this unusual condition 

As IS well known these tumors occur at anv 
point along the spine, but are most frequently 
found at the spheno-occipital synchrondroses and 
more rarely at the sacrococcygeal junction They 
develop from cell rests, remnants of the chordo 
dorsalis which are found in about 2 per cent of 
human embryos in the intervertebral discs 

The first case of chordoma was described by 
Lushka (x8s 7) In this year Virchow also de- 
scribed these tumors under the name of “Ecchon- 
drosu Phx saliphora believing them to be car- 
tilage which had undergone hydropic change 
Mueller, however, first described the true nature 
of these growths He called attention to the 
notochordal remnants m the intervertebral discs 
and suggested that these tumors developed from 
them It remained for Ribbert (1894) to give 
the name chordoma” to these growths and offer 
experimental proof of their origin 


SURGER\, GWECOLOC^ AND OBSTETRICS 

In the case about to be reported, the cause of the obviously incomplete surgical removal of the diitea. 
the patient s illness was not diagnosed for nearU *phmcter control became better and he was dis- 

Q jears, during which time he was treated for Iro™ the hospital m fairly satisfactory coaditnn. 

fistula m inn rv^rirpi-til iV.cf-pcc .„j — Hnen last heard from over a year after operation he 

nf ^ A recurrence wund had compfeCeJy hwfed he had gamed weight, was 

ot these conditions T he true nature of the con working as usual and complamed of nothing except some 
dition was discovered when the tract was laid weakness of sphincter control 
wide open and pieces of the uelalinous tissue Crw Tie tissue coasjsts of several pwes of 

mIiipVi linprl If /.or. tissue vatj iBg iH sir« from 3 centiBielers to Small 5crapm"s. 

cn ned it were subjected to microscopic ItshoweasmaUandbrgelobulatedgelaUnoustransfuctnt 
CTamination — 


inlerwpersfd with hands of opaque toHneeB'etene 
Several hzmorrhagic areas of various sues are present ifl 
different regions 

Mitrescsfic fromnaJi^ji The thick /brous capsule so 
uotfonnly desenbed about these tumore is absent because 
the tissue received was from curettings rather than an 
enucieatioD of the growth There are however stods 


C\SE4 Mr A. L S aged a; jean was fint seen by 
one of us January 17 rqa 3 IIis complunt was rectal 
trouble which had begun about 9 jrars ago lie bnt 
noticed a swelling near the anus which later was operated 

on February 9 iqig and was considered a penrecul ciutivaiiui, 1,1 me siu«ii> iuof a.c .w.v.v. 
abscess Several months later he ^s operated on for of fibrous tissue throu-hoot the growth tending to Avide 
condjlomatous tags He contined to have discharging ituitopseudoalveoli The cells are large ovaltopolvronsl 
smuscs and a few daj-s before being wen by us another m shape with deep staining round and oval nuefev ««ine 
abbess opened etternaWy on the nght buttock. This was of the sj-ncytui masses contain several nuclei. Tb cj-ta- 
stiH draining at the time of the eianunaUon He com pbsm is pde staining and granular Some of the celb are 

E lamed also of frequent rncliaaUon to defscate snthoat kiHooned with masses of blue statmngmijem thesowM 
flog able to empty the bowel compJeteJy and bad tie phywbphore arils and others are lacuobted brejlmi 
sensiUon as if there were a lutnp near the anal nargm up to form Ibe characteristic foam cells The ceUs art 
There had been no discharge of blood from the rectum arranged in sohdroatses or m irregular itriwj th snvitL» 
but mucus and pus were frequently pissed He bad lost ibeappearacceo/ liver tissue the mtestiusl ussue beau 
about 18 pounds in weight dunae his enUre illoeas filled with vacuoles or mucm Throughout the tumor ua 

The paueoU general pbj-sical eiaiunabon was quite espKiaUy along the strands of connective tis-ue is t 
normal except for a moderate aosmia and a kucocytosis marked round cell inhlmuon 
ofiagoo \ ray exaimiutioa of the chest and bog bones «. e.v » 

and pelvis showed no metasuses On reeul exanunatioo Photomicrographs of tissue from each ot these 
the sphincter control was found somewhat weak. A dis- f^ur rare tumors are presented 
charging sinus was found in the right buttock. A probe ' 

passed inward toward the anal canal but did not enter it 
There were several granular looking sUn tags about the 
anus Oa diaUl exaatuuuoa there was felt a great deal 
of scamng about the lower rocul wall with bands and 
irregular nodules Dugnosis of same unusual tj-pe of 
fistula was made possibly due to tumor 
Operation Church Home and Infirmary January 19 
1923 ethvlene gas anmstbesia The external openin' on 
the right buttock was injected with a solution of methj^De 
blue This immediately came out of the anal canal in large 
quantities showing a complete fistula The tract was 
Evaded on a grooved director and found to lead upward 
into the rectum to a point about i 5 centimeters above the 
skin margin in the postenor nudline There w"' * 


three lateral sinuses branching off from the mam tract 
which burrowed upward a long distance into the pelvic 

fat The entire fistula was lined with thick coat«egraau!a 

tion tissue and gelatinous material It was laid wide open 
throughout its entire extent and lhorou»hIy cuielted 
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• — radium treatment to suirpleinent 
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THE USE OF INTRAVENOUS GLUCOSE IN DIABETIC PATIENTS 

HENR\ I JOHN MD,CLE\'ELAXB,Oino 
Q«v<bad Chiiie 


I T IS well known that in surgical cases the use 
intravenous glucose following operation, and 
glucose or carbohydrate in some form the 
Bight preceding the operation, is a very valuable 
measure This apphes especially to cases in which 
the patient starts vomitmg after the operation and 
can hold nothing on his stomach, not even water 
and through incessant vomiting, becomes partly 
dehj drated, developing a degree of alkalosis whicb 
la turn a^ravates the vomiting, thus establishing 
a vicious circle As the result of the administra 
tion of mtravenous glucose solution, this viaous 
cucle IS broken, and the patient has an infinitely 
better chance of recovery 
^V^ll]e in the case of non-diabetic patients there 
is no doubt as to the value of the intravenous 
administration of glucose, m the case of diabetic 
patients, the following questions arise ‘ Can we 
safely give glucose to diabetic patients^ Will we 
get the same result as m the non diabetic cases?’ 

While a normal individual apparently has 
siailabJe an unlimited supply of endo^nous 


insulin, so that no matter how much carbohydrate 
be is given he can take care of it, the diabeUc 
patient, on the other hand, has not enough 
endogenous insulin available If the use of glucose 
m the case of a non diabetic individual is a good 
physiological measure, it should be equally good 
in the case ol a diabetic individual if in some wav 
we can assist the patient to take care of the added 
glucose m the blood stream In the pie insulin era 
this was impossible, for any addition of glucose to 
the already mcreased sugar in the blood would 
have been an unsafe procedure However, now 
that insulin is available and may be used as fre- 
quently as the need for it is indicated, the problem 
has taken on an entirely diflerent aspect We can 
supply the needed insulin to the body from with 
out, and thus the diabetic individual mav have the 
advantage of this, and the mortality of operations 
on diabetic patients may be lowered 
The method which I have used here m the 
Clinic has been the intravenous administration 0! 
250 cubic centimeters of a le per cent solution of 
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f Fig I Withdrawal of ‘peeimen of blood before ad 
miniitration of glucose 


glucose to hich from 20 to 50 units of insulin has 
been added, the amount of insulin depending on 
the seventy of the diabetes and the height of 
blood sugar at the time This procedure can be 
repeated two or even three times a daj, as the 
ne^ for it is mdicafed 
UTien glucose 13 given mtravenousl) in the case 
of a diabetic patient, the glucose apparatus should 
be filled to the tip with the warm solution Cool 
mg should be allowed for dunng the process, so 
that the solution in the bottle should be quite 
warm A speomen of blood should then be 
secured through a venepuncture for blood sugar 
determination (Fig i) IVhile the needle b still m 
the vem, the end of the needle next to the sjTinge 
should be grasped with a himostat <0 as not to 
dislodge the needle from the v em The synnge 



Fig a Apparatus for intravenous adnumstralioa of glucose 



Fi*' 3 Method of stenlizidg glucose solutioa and container 
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filled with blood is then disconnected from the 
needle, and the adapter of the glucose outfit in 
serted into the needle in the vein In this manner 
blood IS secured and glucose administered through 
one %enepuncture A practical outfit for the mlra 
venous administration of glucose is illustrated in 
Figure 2 This consists of an ordinary bottle with 
a capacity of 250 cubic centimeters (8 ounces), 
rubwr tubmg, a three wa> stopcock, and a 10 
cubic centimeter Luer glass syringe By one turn 
of the stopcock the syringe is filled, bv another 
turn of the stopcock its contents is emptied into 
the blood stream, and this procedure is repeated 
until all the soIuUon is used up 
The preparation of the glucose solution is 
simple Twentj five grams (i ounce) of chem 
icatly pure glucose is dissolved m an Eilenmeyer 
flask m enough freshly distilled w ater to make 250 
wbic centimeters This solution is brought to the 
boiling point (Fig 3, A) The neck of another 
wlenmeycr flask is sterilized in a beaker of water 
tf'g 3i B) and the dissolved glucose is filtered 
from flask X to flask B (Fig 3,C) the contents of 
TOich IS simply brought to the boiling point, 
^hen the solution will be sterile and ready for use 
It may be difficult to make the venepuncture 
thus if the needle is quite sharp, as it »ou!d be, 
»t ma> perforate both walls of the vein Figure 4 
mustmtes such a mishap and offers a remedy 
amply pull slowly on the synnge and plunger at 
the same time, and as soon as the needl** has 
the vein, blood will appear in the synnge 
insulin is added to the glucose, the 
fliabetic patient should theoretically be protected 
irom a nse of blood sugar That this is actually 
f ^ ^,P*'®ctical]y all instances can be gleaned 
I to 8, m which I have drawn the 
ood sugar curves following the intravenous ad 
mistra tion of glucose plus insulin in a senes of 54 
'esofdubetes These demonstrate dearlv that 
ere need be no fear of endangering the status 
trin? patient by the administration of 

g ucose if the blood sugar is checked bv subse 
Even though the blood sugar 
easily controlled bv the 
^^nisiration of additional insulin cither hviio- 
Ofrmically or intravenously 



This senes of charts has been drawn from data 
secured in cases of diabetes in which an operation 
has b«<n performed, and m cases of diabetic coma 
m which also the use of intravenous glucose is a 
great aid m ov ercommg the acidosis and increasing 
the cxcrcuon of acetone bodies through the unne 
Furthermore the pracUcally gl> cogen free liver 
as well as the heart muscle is thus restocked with 
glvcogen 

In Fable I, the data illustrated by the charts 
are summarued From these data, 1 believe that 
we can feel quite free, in cases of diabetes wherev er 
this IS indicted to use glucose mtravenouslv to 
the great advantage of the patient 
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SURGERY, GYNECOJLOGY and Listers application of it to sur 

AND OBSTETRICS ^ *^^*‘*^*^ epochal nork through 

- - - - which came the elimination of contagious and 

To.vf.rvij \T.»«v >TT> .. infectious diseases, the average lifetime of 

rn-iMiuv 11 Martin ^ID Maaipng Fditor . , , 

AtLtsB Knnnvii. MD Asswaate Editor *”^0 has increased 20 % ears Butneha\enot 

LoyilDams MI) Assistant >.<iitof been SO successful as had been cycled in 

cjtrjing the indmdual from middle age to the 

Miimu J Mayo if D Chi»fof CditonalSul Biblical age of three score and ten 

— — \\h> IS it, that sAhereas the total number of 

APRIL J 9 J 0 persons sv ho reach middle life has been enor 

— — mousl> increased the relati%e percentage of 

THREE SCORE \\D TE\ those who reach three score and ten has cot 
been correspondingly increased’ There is no 

T he brain of man ii> a \nsuai brain The known normal length of human life In the 
mind of man ivas built up coinciden problem of life eTpectancj there are many 
tally with the eye and it is this fact factors to be considered of which heredity 
not the mechanics of the eye that has made the most important Exposure to disease 
intellectual progress possible In the lower producing influences the character of employ 
vertebrates an expanded olfactory ganglion ment of profession, and hazards of all sorts, 
was the forerunner of the cerebrum and the all must be taken into account m attemplios 
sense of smell not only controlled their be to establish an age probability 
havior, but it remains in the lower animals kfecommonlj think of hazards m nature as 
the only special sense which is not relayed being physical but the emotional hazard 
through intermediate ganglions The great must be taken into consideration as well 
expansion of the cerebrum in man however G«*tieraJI\ speaking the medical profession is 
completely overthrew the dominance of the rated high forlongevntv butthisismoretnieof 
olfactory sense gmng control to vision, and the internist than of the surgeon Thestatis 
establishing direct relationship with con tics of the Royal \ ictoria Hospital of Man 
sciousness thereby governing behavior Chester England showed that the death rate 

The microscope mtrodtsced h} the Janssen among sargeons after 50 years of age was 

brothers, m 1590, was the most signiticant more than three times that among phys ciatis 

scientific contribution of all lime and was in the same age period 

destined to change the history of mankind. However experience has shown that m the 
because it extended vision info the more hfth decade especially 1/ vitahly is lowered 
minute, and thus made possible comprehen for any reason life may terminate as a result 
Sion of the vast realm of micro organisms of a rejatuelv ununportant affection, such as 

My professional advent was early in the a cardiorenal disturbance or a pulmonary dis 
, elopmeut of Pasteur’s germ theoiy of order W e must now undertake to detennine 
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the nature of those obscure metabolic changes 
which he behind these too earl> fatalities 
The imestigations which are necessary to 
analyze the individual in his life processes he 
in the colloidal field, bejond the microscope 
With the microscope, particles i/io micron, 
approximately 1/250,000 inch, in diameter 
are visible, but the colloidal field includes 
particles between 1/10 micron and i/iooo 
micron, approximately 1/25,000,000 inch, in 
diameter In this field, not the object itself 
but Its shadow is seen, because the colloidal 
particle is larger than a ray of light and it re 
fleets the light as though it were a mirror 
Below the colloidal field, m the dixi&ion of 
size, lies the molecular field, and beyond that 
the atomic field Because the atom is larger 
than the electromagnetic manifestation of the 
X ra> , It has been separated into the electron 
and the proton, which lie in the experimental 
field 

Although the single colloid particle or 
molecule cannot be seen w ith the eye, because 
It IS so minute, colloidal particles or molecules 
may become visible m the mass aided by 
staining properties 

Geraghty and Rowntree took advantage of 
this fact in the development of the phenol 
sulphonephthalem test of the function of the 
kidnev, which not only had the greatest 
scientific value in demonstrating the per 
meability of the kidney to certain substances 
'^ith a urea like fiiterabiUty , but by liming 
the process of elimination gave an extraor 
dinanly correct estimation of the function of 
the kidney Rowntree and his assoaates in 
later experimentation with phenoltelrachlor 
phthalein demonstrated that the drug was 
Jilw ay s eliminated in the bile and perfected the 
best test known for function of the liver when 
jaundice is not present And again phenol 
fctrachlorphthnlem was used as the starting 
point m cholecystography, in that it was 


shown that bile containing this dy e was more 
opaque than normal bile This research led 
to the recognition of similar opaque sub 
stances of even more valuable aid m eliciting 
diagnostic ev idence of disease of the biliary 
tract through the X ray 
We have become so “eye minded” that it 
IS difficult for us to appreciate that invisible 
colloidal and molecular particles are just as 
physical as though we could see them After 
all, It is merely a question of size 

As surgeons we are interested in the 
metabolic processes m the preparation of 
elderly patients for operation The advances 
made by biochemistry in securing better 
results in surgery, through rehabilitation of 
the patient, have had an equally profound 
influence m medicine and point the way to 
prolongation of life W J Ma^yo 

LUMINAL AND THE NEWER 
CONCEPT OF ANXSTHESIA 

T hat there IS dissatisfaction with our 
present anesthetics, as commonly em 
ployed, IS shown by the number of new 
methods of inducing anesthesia put fonvard 
in recent years both here and abroad The 
most significant feature of the viewpoint 
prompting this movement is its indication of 
a changing conception of the function of an 
anesthetic One has now a right to expect 
that an anesthetic shall do more than abolish 
pam during operation and give the neces- 
sary relaxation with the minimum risk From 
an increasing regard for the needs of a surgical 
patient as an individual and not as a lesion 
or a disordered mechanism, there comes a 
sense of how greatly the patient’s burden 
could be lifted if he could be promised that 
he would know nothing of what takes place 
from the time of going to sleep on the night 
before operation until the day following 
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THRFE SCORE AND TEN 

T he brain of man is a Msual brain The 
mind of man was built up comciden 
tally with the eje and it is this fact 
not the mechanics of the eye that has made 
intellectual progress possible In the lower 
vertebrates an e^anded olfactory ganglion 
was the forerunner of the cerebrum and the 
sense of smell not only controlled their be 
havior, but it remains in the lower animals, 
the only special sense which is not relayed 
through intermediate ganghons The great 
expansion of the cerebrum in man, howc\er, 
completely o\erthrew the dominance of the 
olfactory sense gmng control to \asion, and 
establishing direct relationship with tx>n 
sciousness, thereby governing behavior 
The microscope, introduced by the Jani>seD 
brothers, m 1590 was the most significant 
scientific contribution of all time and was 
destined to change the history of mankind, 
because it extended vision into the more 
minute and thus made possible comprehen- 
sion of the vast realm of micro organisms 
My professional advent was early in the 
development of Pasteurs germ theory of 


disease and Lister s application of it to sur 
gery As a result of that epochal w ork through 
which came the elimination of contagious and 
infectious diseases, the average lifetime of 
man has increased 20 years But we have not 
been so successful a> had been expected m 
carrying the indmdual from middle age to the 
Biblical age of three score and ten 

W hy IS It, that whereas the total number of 
persons who reach middle life has been enor 
mously increased, the relative percentage of 
those who reach three score and ten has cot 
been correspondmglv increased’ There is do 
known normal length of human life In the 
problem of life expectancv there are many 
factors to be considered of which heredity is 
the most important E'^sure to disease 
producing influences the character of employ 
meat of profession and haaarda of all sorts, 
all must be taken into account in attempting 
to establish an age probability 
\\ e commonly think of hazards in nature as 
being physical, but the emotional hazard 
must be taken mto consideration as well 
Generally speaking, the medical profession is 
rated high for longevity , but this is more true of 
the internist than of the surgeon The statis 
tics of the Royal Victoria Hospital of ilac 
Chester, England showed that the death rate 
among surgeons after 50 years of age was 
more than three times that among physicians 
m the same age period 

However experience has shown that m the 
fifth decade especially , if v itality i2> lowered 
for any reason life tnay terminate as a result 
of a relatively unimportant affection such as 
a cardiorenal disturbance or a pulmonary di» 
order e must now undertake to determine 
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The dose of lununal ^aned from 12 to 30 
grains gi\ en in one dose, as is non our routine 
This plan has no place, of course, m patients 
who have much gastric retention or in those 
who are vomiting for anj reason and in whom 
fluid b) mouth is contra indicated One 
should be cautious in the use of luminal m 
conjunction with spinal anarsthesia, for the 
combined effect may cause sufficient drop in 
blood pressure to be temporarily embarrass 
mg ^\e have eTperienced this only once, 
moreover, a patient, uncertain of his balance 
and not able to co-operate thoroughly , might 
conceivably make a sudden movement and 
cause breaking of a needle Patients entering 
the hospital are tested for individual idiosyn 
crasy by small doses of luminal In a few 
cases there was a very transient skin rash as 
the only toxic manifestation The economic 
saving to a patient who is not vomiting 
Matable, suffering, or disturbing his neigh 
U reflected by a lessened demand on 
nursing service 

''e have found a wide field of usefulness 


for this procedure With a routine dose of r5 
grains of luminal (for non lh\roloxtr individ 
uals) and nitrous oxide, occasionally supple 
mented by a few whiffs of ethylene during 
packing off, cholecystectomy and other pro 
cedures dow n to the hysterectomy lev el (where 
we ordinarily prefer “spinal”) are readily 
acaimplished A moderate amount of ab 
dommal exploration is entirely feasible The 
radical breast amputation furnishes an ex 
cellcnt opportunity also Certainly m the 
case of thyroid surgery the manifold advan- 
tages of the “luminal effect” are at their 
best It IS useful in the minor anal and rectal 
operations where one has been used to par- 
ticularly deep anesthesia 
But beyond all figures and an author's 
enthusiasm, the court of last resort is the 
feeling of a patient who has experienced this 
“semi anesthesia ” after previous operation 
under different methods His enthusiasm for 
It makes even a casual visitor realize how 
nearly completely the dreads of a surgical pa- 
tient can be removed Willaro Bahtiett 
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operation An ideal anTsthetic v.ould pro 
Mde such an ohlnion ujthout complicating 
induction or adding to the risk and morbid 

With this m mind, we ha\e studied, dunng 
the last 9 jears in over i,roo selected cases, 
the two most widely known of the barbituric* 
acid compounds, veronal and lumnal In 
agreement with experimental and clinical 
work of other recent investigators, we believe 
that by a combination of amesthetic agents 
one can staj vnthin the limits of safety of 
each and exploit the good properties of 
several We do not attempt to produce full 
surgical anaisthesia, therefore, with luminal 
(our preferred drug), but use it in doses suf- 
ficient to produce a narcosis, a “semi 
ansstbesia ” W'e prefer luminal because (i) 
there is a voluminous clinical and cxperimen 
tal literature, without a single authenticated 
death from the use of lumioal alone (though 
single doses of 50 grams have been reported 
twice), (3) It causes less nausea and loss of 
equilibrium tha'’ does veronal, (3) veronal 
has a bad reputation, however undeservedl>, 
as a suicidal agent, especially among the laity 
The final surgical anesthesia is induced by 
nitrous oxide or ethy lene (in much lower con- 
centrations than can be used otherwise), and 
IS therefore tnslantl) controllable, or by local 
or spinal anesthetic 

W'e have learned to anticipate the desired 
“luminal efiect ” 

Three hours before operation the patient is 
given the drug m one dose and it takes cf 
feet in about i hour He comes to the operat 
mg room without interest in bis surround 
mgs, ollen asleep but can be roused to an 
sw er questions The first needle prick of focal 
infiltration or the first few whiffs of an inha 
lation anesthetic are not noticed 3 Ior 
phine IS not used before operation and there 
IS rarely vomiting or sweating during opera 


tion By removing the mask dunng operation 
the patient can be roused to talk or swallow, 
if desired After operation he lies quietlj 
in any position in which he is placed sleep, 
normally, or is quite apathetic but can be 
roused to dnnk The reflexes, importantly 
the cough and gag reflexes, are not interfered 
with This effect lasts ordinarily from rr to 
24 hours — in one case as long as 56 houn 
Sharp pain will rouse the patient, as it will 
from normal sleep, and for such pam we 
gne morphine, but the aches, thevaguegen 
eral discomfort, and the sense of fnghtened 
confusion that are the a>nmion sequela? of 
all surgical procedures do not disturb these 
patienta On the day' after operation, they 
rarely recall anything of the events of the 
previous day —going to the operating room, 
inhalation of amesthesia, postoperative dress 
mgs, pbysjaan’5 examinations or even the 
faces of the special nurses who came on duty 
just before operation 
The last 164 cases m which this method 
xras used have been analyzed and reported 
in detail Of those who had luminal in one 
dose. It 15 interesting to note that 74 per 
of the thyroidectomies (the great majonty 
being toxic) and 45 per cent of other major 
operations were accomplished with nitroiis 
oxide alone with an ease hitherto undreamed 
of for this gas, 70 per cent of those having 
luminal in one dose did not vomit during or 
after operation, and 53 per cent did not 
require morphine in the first 24 hours alter 
operation There were no significant changes 
in blood pressure pulse or respiration Except 
in those patients who were put on a peri^oni 
tis regimen as a precaution after operation 
liyTKidermocly SIS was rarely used the 
sence of nausea allowing the patients to drink 
freely Sweating oas rarelv seen and we have 
never known such freedom from postoperative 
respiratory compLcations 





MASTER SURGEONS OF AMERICA 


JOHN MORG<\N 

J OHN ilORG VN, who was not a surgeon, was important in the history of 
American surgery because of his pioneer status as a medical educator and 
founder of our first medical school and because he was phjsiaan in chief 
and director general of the hospital in the Revolution, a position corresponding 
to that of the surgeon general of the \tm> at the present time 
He was bom in Philadelphia m 1735, the son of well to-do parents, Evan and 
Joanna (Biles) ^^organ He was first sent to school to Rev Hr FinJej’s ^o(tlng 
ham Academy where he received the cla.s«ca! training for which the plate was 
famous, and then to the College of Philadelphia, where he graduated in the first 
class to be granted literary honors, that of 1737 Hunng the last years of his 
college course, he took up the study of mediane under Hr John Rethnan Wtb 
the medical education derived from this apprenticeship, he became a surgeon, 
as well as a lieutenant of the line, in the French and Indian Uar in 1758, being 
attached to Forbes’ expedition against Fort DuQuesne In 1765 he spoke of 
having had four years of miUtaty expcnence but it is impossible to see how this 
could hav e been so In 1 760 be left the army and sailed to Europe to contiaae his 
studies in mediane fn London he worked under William Hunter for a year and 
then spent two years m Edinburgh, where be was given the M V in 1763 From 
Edinburgh he went to Parin and there spent a vnnter in the study of anatomy 
Thereafter he made the grand tour, calling upon and being warmly received b\ 
Morgagni and \oItaire Hi-* journal covenng this tour has been published and 
it reveals the voung man taking his sightseeing and art very senoush and sys 
tematically He was made correspondm,, member of the Academy of Surgery of 
Pans a Fellowof the Roy al S?aetv licentiateof IfaeCollegeof Physiaans of London 
and member of the College of Physiaans of Edinburgh During bis residvnce 
abroad he planned wath William Shippeo the founding of a medical school in 
Philadelphia, and upon his return there m 1765 armed mth a strong letter from 
the proprietor, Thomas Penn he proposed the establishment of a medical school 
in connection with the College of Philadelphia (Universitv of Pennsylvania) The 
idea w as approv ed and he wa* elected professor of theorv and practice of phy sK, 
and Shippen was given the professorship of anatomv and surgerv The new 
school prospered and it his alwavs been one of the leading schools of America 
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Before he left England and again in Philadelphia, Morgan i\rote that he would 
attempt the practice of mcdiane without dispensing his ointi drugs or practicing 
surgery , and there is no evidence that he ever did either, except that he attended 
the wounded on the battle field He brought from England an apothecary to 
whom he sent his prescriptions 

In October, Dr Morgan was appointed director general and phwiaan. 
in chief to the hospital, m succession to Dr Henjamm Church, who had been 
detected in correspondence nath the enemy Morg in at once repaired to Cam- 
bndge, where he assumed the duties which so nearlj overwhelmed him for the 
next fifteen months Morgan had trouble mth Dr Stringer, director of the 
Hospital of the Northern Department, with Dr Shippen, director of the Hospital 
of the rij ing Camp in New Jcrse> , and with the r^mental surgeons and officers, 
who felt that he was negligent of their necd^ and opposed to their interests Con 
gress aUo, influenced bv complaints showed itself hostile to him and eventually, 
m January, 1777, it dismissed him and Dr Stringer without trial, and a few 
months later it promoted Dr Shippen to the position of director general Dr 
Morgan at once began to beseech Congress for vindication This Congress 
granted in June, 1779, m a resolution which declared that he “did conduct himself 
ably and faithfully in the dibchargc of his office ” but it did not reappoint him to 
the office Meanwhile Morgan was joined by Benjamin Rush, James Tilton, 
and perhaps others, m making charges against Shippen Shippen was brought 
to trial in 1780 and was honorably acquitted Morgan’s accusations against him 
were doubtless motivated m part by chagrin, while the writings of Rush and 
Tilton show them both to have been men of acnd humor and heartv dislikes 
Such was the disorganization, poverty lack of transportation, low state of dis* 
ciplme m the Army, such the jealousy between colonies and communities, such 
the lack of preparation for war and the ignorance and indisapbne of the people, 
such the meddlesomeness of Congress and its neglect of the Army, that it may 
he that nobody could have been more successful as director general of the hospit^ 
m 1776-7 than was hlorgan As a matter of fact, Washington’s success with the 
Army of that time was little better Nevertheless, Morgan’s "Vindication of bis 
Public Character, ” written by himscU and published m Boston in 1777, does 
permit the inference that, despite the evils with which he had to bear or to con- 
tend, he might have accomphshed more except for drawbacks due to his own 
personality These faults were apparently two first, an inability to delegate 
Work, which was not wholly compensated for by the hardest of work on his own 
part, and second, a mistaken or too modest conception of his duties as director 
general The individual regiments at first brought their own medical men, and 
II ashington found the need at Cambndge to be for a general hospital service 
Congress legislated for that, but not, as Mo^an viewed the matter, for any 
Regimental service, whereas the regiments and apparently the States, and possibly 
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Congress itsell, CTpected him to make pro\’ision for all medical necessities Had 
Jlorgan boldly taken this same \iew and regarded himself as the one responsible 
for all medical service, he might ha\e had greater support from the regimental 
officers, line as w ell as medical, and so had greater success As it was, he regarded 
himself as having to do onlj wnth “The Hospital” and not with the regunents, 
he was unable to furnish these with necessary supphes, the regimental surgeons 
thought him negligent of, and opposed to, their needs and they worked agamst 
him F rom their enmity arose a large part of his troubles 

Another large part came from the promotions of Stringer and Shippen, due 
partly to politics, possibly m part to the machinations of the two, but possibly 
al«o in part to Morgan’s too great concentration on the work in his immediate 
vianitj, with consequent inability to look after the service of distant forces in 
any effects e manner 

As a young man, Morgan was adnured and copied, he had his place among the 
intellectual elite of the aty, he was suffiaently untrammeled by custom to be 
able to Old surgery and the dispensing of drugs, things wbcb all other American 
physiaans did He could even indulge m the then foppish peculiantv of carrying 
a silk umbrella 

After his military service he wwote nothing except his indication” and he 
largely retired from the public gaae, although continuing to practice and to 
teach He died at Philadelphia on October 15, 1789 

He was a learned man, a delightful personality possibly an excellent ad 
nunistrator, certainly a hard worker but his army service came at a tune when 
success m it was all but impossible, when Washington himself was meetmg with 
e\ery kind of defeat and discouragement But be is one of the great figures m 
Amencan medical education His published writings are (i) De Puopiesi, sive 
Tentamen Medicum Inaugurale de Puns Confectione Edinburgh 1763 55 PP 
(2) Discourse upon the Institution of Medical Schools m Amenca Philadelphia, 
1765 91 PP 12 mo (3) A Recommendation of Inoculation, according to Baron 
Dimsdale’s method Boston, 1776 18 pp (4) A Vindication of his Pubhc 

Character m the Station of Director General of the ALlitary Hospitals and 
Physiaan m Chief to the American Army, Anno 1776 Boston, 1777 158 PP 

{5) The Journal of Dr John Morgan Lippincott, Philadelphia J907 259 pp 
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THE \\ORKS OF DANIEL SENNERT 


D aniel SEJvNERT ^as a contemporan of 
Cssar Magatiis and one of bis roost se\ere 
critics and bitter opponents He belonged 
to tbe school which admitted no change Ironi the 
ideas of the ancients and bitterlj opposed anything 
which had to do with progress be>ond the estab 
hshed routine A believer m the supernatural and 
m aJchemj , reromtnending to ins colleagues and 
students tbe study and eroptojmeot of a$tro1og> 
and imbued wth a belief in the origination of disease 
in witchcraft and magic, he coidd hatdl> be espec-ted 
to be an unbiased observer and practiiioner who 
would accept new methods or even consent to try 
them out His fltst impulse would be to condemn 
them heartily 

Sennert was a German who received the best m 
education that his country afforded but went no 
farther than SwiUetland to obtain outside mfotma 
bon Consequently, he would naturally be more or 
leu narrow in bis beliefs and viewpoints He was 
horn in Breslau m tS 7 : His education he obtained 
in >\ittenberg, Leipzig. Jena Franhfort on the Oder 
and finally ja the University of Basle Then be re 
turned home and began to practice and teach He 
was appointed professor of medicine and served vu 
l^enns as Rector of the uruvcrsity It followed from 
Preeminence in medical and university affairs 
that be was appointed physician in ordinary to the 
tlector Johann Georg of Saxony He died of tbe 
pestilence m 1637 

Senaert never wrote a book devoted to surgery 
alone It is doubtful whether he ever practiced it 
tctivelj He was nevertheless well grounded m 
surgical theory and knew not only the beliefs und 
Practices of the ancient authors but also those of 
tiis coatemporaries and those who had shortly 
gone before He shows that he was acquainted with 
Ine works of Dalla Croce and Fabricius of Acq 
uapendentc la Italy Pare m France Fabriaus 
^idanus in Germany, and Pieter Paaw in Holland 


ihe origin of the Living PrincxpUs in Brutes This 
went through several editions and the second 
section of Its fifth book is devoted to the type of 
surgerv noted abov e 

Later m 1616, Cxsar Magatus published his work 
on wounds which aroused Sennert s antagomsm 
and m his Opera Omnia published m three great 
folio volumes at Lev den in 1650 one finds the fifth 
book beginning with the fourth part discussing tbe 
question of wounds After describing the various 
tv pesof wounds tbeircomplieations andthepnmary 
treatment of uncomplicated as welt as cocopbcated 
wounds of various t>^s to which he devotes eight 
chapters Sennert finaUy comes tognpswjihMagatus 
00 bis new method of treatment of wounds with mf re 
quent dressings He heads the chapter “A judiual 
inquiry conceroing tbe method of curing wounds of 
C xsar Magatus end Ludovic Septahus, ' and con> 
eludes tbe first paragraph after stating that hla 
gatus bad brought out a new treatment which 
differed from thit of tbe ancients bv saying “Lu 
dovic Septabus m his eighth book of medical coa 
sideratioDS praises commends and defends Cxsar 
Magatus and thinks he deserves praise both lor ad 
vancing the study of the art of medicine and for 
freeing Ihe sick from a disagreeable cure And I do 
not think that 1 am injunng tbe public welfare if I 
being of a different opinion, propose to discuss that 
opinion in this place The arguments that Sennert 
advanced to prove Magatus wrong arc long and 
woidy but always can be boiled down to one — that 
tbe ancients never treated wounds tbe Magatus 
way and their patients did fairly wflJ lienee why 
change? Magatus could not resist an answer but 
could not make it over his own name for he was a 
cfenc and mundane quarrels were not for him So 
he published bis answer as if written by his brother 
Jean Baptiste and reiterated al{ his argumeuts 
against frequent dressings and the use of tents and 
added a few new ones He neglected to set down 
any definite rules when dressings should ^ changed 
The argument augmented interest in wound 


in «>», incereSV lU WOUEU 

lU tc words the authors of the surgical classics treatment if u did nothing else and whenever 
01 Ibe time Th«c in.ur as ^ kvstsnXxv ni» fli* ,« nTnIlspfl in a 1 .. i 


were but with his aloofness he never 
^ not resist the opportunity to mi* into 


^ active surgical squabble of the period and 
y ‘became one of the principals lO it Ini6ii 


publi^ied jjij Principles of Medicine and concerning 


more efficient therapy follows So Sennert, though 
pnmanly mostly interested in internal medicine 
through bis contentiousness accomplished much for 
surgery by bringing the sub;ect of wound treatment 
pronunently before the profession 
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BONE CHANGES IN HYPERPARATHYROIDISM ‘ 


E nlargement of the paraih>roid 

glands m certain diseases of the skek 
ton such as rickets, osteomalacia and 
osteitis tibrosa, were noted at necrops> b\ 
carelul obseners more than 20 >ears ago 
Emheim (10), m 1907 expressed the belief 
and offered experimental evidence to support 
ni5 theory, that these instances of h> pertrophy 
were an attempt on the part of the organism to 
compensate for the loss of calcium and thus a 
^ ^ cause of the disease 

>*mle studying a case of osteitis fibrosa 
o>stica,Sch!agenhauftr migis recommended 
me removal of double palpable tumors of 
We parathyroid glands Maresch one of his 
associates concurred in this opinion but J 
^aucr, the surgeon who was responsible for 
the case, rejected the suggestion as too radical 
and dangerous a procedure Mandl, however 
Was possessed of a more adventurous spirit 
In 1925 hp gave Erdheim a theorv a clinical 
^our parathyroid glands taken from the 
moribund victim of an accident were success 
fully transplanted to the abdominal wall of a 
man aged 3b years with generalized osteitis 
hotosa but the bone disease became definitely 
Worse following the transplantation Aland) 
then decided that the previously mentioned 
Jpertrophv of the parathyroid glands in 
similar skeletal conditions might be a cause 
uid not a result of the bone changes In an 
^moratory operation he found a tumor mass 
hind the left lobe of the thyroid gland and 

c nduciedunilt »e ntfomlkeD sUsSBithF 
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removed it and at the same time he removed 
the parathyroid glands which had been trans 
planted to the abdomen The tumor proved 
to be an adenoma of a parathyroid gland and 
following its removal there was steady im 
provement in the condition of the patient 

Since the report of Mandl’s ca&e parathy- 
roid tumors have been removed from several 
other patients suffering from similar skeletal 
diseases The similarity between the symp 
toms and observ ations in some of these cases 
especially that reported by Barr Bulger and 
Dixon at St Louis, and that of Wilder at the 
Mayo Clinic and the case which we shall 
report here fed us to make a diagnosis of 
hvptrparathy roidism 

Miss! J aijed so years came to the University 
of Chicago Clinics in May 1929 complaining of 
pains m the bones of the legs particularly la the feet 
Wang of both legs and general weakness \lthough 
she had noted the boiving for only 2^ years the 
pains and weakness had been present for j to s v ears 
rhe most went development had been pain in the 
feft hip The Weakness was so marked that she had 
lallen manv times and on such occasions she could 
not regain her feet without assistance 

In spue of the fact that she had been breast fed as 
an infant the patient had suilered from infancv and 
untd she was 3 or 4 v ears of age with an almost 
constant diarrhoea She was never given cod liver oil 

i^k &he first walked when 3 years of age Dental 
developed earh and while stUl a y o^ng woman 
aU of her teeth were extracted W hile she was never 
strongand never seemed (o feel well the only defimie 
illnesses which she could recall w ere rheumiue f^ver 
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REMEWS OF NEW BOOKS 


I N presenting the third edition of a Ixxo \oluni« 
work on pediatric surgerj KeUej* aptly state5 
that "there should be children's surgeons as 
Wed as children s ph>sicians or it one objects to 
cutting up surgery into little pieces ' as Timothy 
Holmes sais, it should at least be required that the 
surgeon extend his knowledge to pediatrics The 
author understands the psj chologj of the child and 
beautifull> expresses the relationship between 
ph>sician and little patient On the whole the 
Work IS well arranged and presented but is a work 
for general tathei than specific rtfererw 
In the consideration of general subjects in the 
first chapter \arious laboratory examinations are 
discussed but nothing is said of blood chemistry 
and the importance of slereoroentgenographj The 
section on postoperative care and on blo^ grouping 
and the \anous methods of transfusion in relation 
to hxmorrhage and its control is very good 
The author in discussing the surgical treatment 
of h}pertb>roidism males the statement that 
'ihjroidectomy should generally be preceded three 
or lour months by ligation of the superior thvtoid 
arteries one at a time some dajs or a week apart 
Severe reaction mav be looked for after ea<m of 
these procedures ” This advice since the introduc 
tion of iodine preraedication by Plummer ma> be 
8»rongl> contested Multiphase opetations are 
being abandoned even by such vigorous exponents 
as Lahe> and Cnle 

In the discussion of rickets one can hardiv accept 
the statement that there is a ' predisposition to 
general convulsions upon the sbghtest provocation, 
and further that ‘vitaminAi the curative factor 
UnfortunateI> the rPle of antiracbiCic vitamin D 
and the uve of the irradiated sterols is omitted 
The section on infantile scorbutus makes no mention 
of antiscorbutic vitamin C 
The treatment of burns is exceUentl> wnlten 
emphasis being placed on the tannic aad method 
and on the importance of the extension position m 
healing with earh skin grafting 

Eari> surgical interference in acute osteom>ehti:> 
and later sequestrotomy are correctlj urged In 
the discussion of tuberculosis of bones and joints 
the author aptli states that m local treatment 
there is to be no resort to an> operative measures 
unless all other means have been exhausted and 
then there is not to be jn the case of anj growing 
child an operation which mutilates or which de 
strov s the epiphj seal lines of growth Secondarj 
infection must be av oided Rest is the most im 
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portaut of all agencies for local treatment and 
all other means sink into such minor positions as 
to be almost negligible when compared with rest 
The sections dealing with hjdrocephalus aad 
intracranial birth himorrhages are excellent A 
very complete discussion of intubation in iarjugeal 
diphthena appears in volume u 
The omission of bronchiectasis from the section 
on surgery of the thorax is regrettable Its impor 
tance in relation to swallowed foreign bodies per 
tuvsis and other respiratory infections should have 
been emphasized Of 31 operative cases listed by 
Lilienthal m his text x; patients were id years of 
age or younger 

In the treatment of pentomtis in general the 
author adw es emptynng the boweU by the use of 
calomel and salines "Pam and tenderness an be 
greatly rebeved by smeanng the abdomen with 
extract belladonna one drachm to glycrnn one 
ounce under oil silk ' Such statements are leminis 
cent of the medicine of a long past day The re 
peated reference throughout this text to the use of 
calomel and the salines m the acute infections can 
hardly be accepted bv tbe reviewer who has never 
had occasion at any time m his practice to employ 
these drugs 

Aoomabes of tbe bile passages which are not in 
fiequenlly seen in the early jaundice and death ot 
infants are not mentioned nor is there a section on 
tbe liver or pancreas , 

As a text devoted to the general surgery ot 
children tbe work i» commended to the profession 
I Mrenixe 1 tsis 

T he entire subject of gvnecologv is presented bv 
kelly’ in a relatively complete 1000 page 
volume This book is well organized and beautifuUv 
illustrated The newer diagnostic aids the tubu 
patency test hpiodol pneumopentosieum etc aw 
recent work oa internal secretion are w el! presented 
The recent rtdvances mgynecologv adenomyoma 
radium therapy dialbecmy ureteral stiictute and 
electric cautery are discussed 

Kelh s own work comprises the larger portion in 
this volume He has selected as loUaboratots such 
men as Ward who beautifully describes plastic 
surgery . 

Burnham s chapter on radium in carcinocna 
the uterus merits special note This volume oe 
serves a place in the Iibtarv of evervone who » 
interested m gynecology or pelvic surgery 
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T\BLE in —METABOLISM EXPERIMTNT 
JUL\ I TO JUL\ 6* 





h>perirntable and hj-percritical anxious moving 
restless!) in bed and complaining of tingling fingers 
and numbness of the hands No definite Chvostek 
sign could be elicited but the tendon reflexes were all 
exaggerated On the follonung morning astheserwm 
calcium was found to be at what is usually considered 
to be a tetan> le\el 6 97 milligrams for each 100 
cubic centimeters of serum the administration of 
wciun lactate (2 grams three times dailv) was 
. restlessness quickly became less marked 

and the serum calcium began to rise to higher values 
the serum phosphorus rose to normal values im 
mediate!) after operation (Table I) 

, , "’rtaljolic balance run for the 6 da) period Tulv 
1 to Jtil) 6 res ealed a decided change in the mode of 
eicretioa of calcium (Table III) Before operation 
if”*'’ ^S.Psr cent of the calcium had been eliminated 
^^ayof the kidneys while the renal fraction after 
reduced to about it per cent of the 
in-«. fraction being corresponding!) 

^eater The negative calcium balance of this penod 
accounted for m part bv the fact that 
orders that all intake be limited to the 
« and distilled water the patient was given 
orl for the first 3 da)s of the experiment 
ti f* Particles of food and much od were noted in 
^“rt suggests that absorption of 
with ‘^‘"6 calcium was somewhat interfered 
f ^ further and probably more important source 
^oct that until 24 hours before the 
,.5. of fhe experiment the patient bad been 
inn!! ^ Srams of ealaum lactate dady W hilc an 
rised It IS possible that the 
f*ces contained some of the calcium 
low ,-,1 ‘“^“‘oine and not previously expelled The 
that content of the urine is ample evidence 

retiin 5 blood and tissues was being 

!der»J»i metabolic period was 

Kol,. ^Mh that used in the pre operatise mela 
diets 3 to June 9 both being weighed 

oieu of pre determined composition 
statin® ^o^tirned to the ehnic on August 21 
less rvf,.“^w, ® much stronger and was having 
sow® r, ^'though following a faU she had noticed 
»®e pain m the left thigh The observations at the 


TABLE I\ 



general ph)sical examination were essentiallv like 
those at the previous admission with the additional 
notation that the patient seemed to be more alert 
mentall) reflexes were more brisk and she was 
generally more active than at the time of the first 
admission The blood count was higher 5 100000 
erythroevtes and So per cent himoglobm (Dare) 
and the basal metabolic rate was plus i 
The appearance of the bones roentgenologically 
showed no change that could be detected at this 
admission which was less than 2 months after the 
operation The serum calcium while not so high as 
when she first came to the clinic was at the upper 
bmitsof normal while the serum phosphorus during 
the admission was also a good normal ranging from 
3 6 to 4 i milligrams (Table IV) 

OnNo\emberi2 1929 the patient stated that she 
still had some pain m both tibis after standing for 
several hours but she declared that her strength was 
good and that in contrast to her previous lassitude 
It was difficult for her to reconcile herself to a daily 
rest period She had gained 7 kilograms m weight 
since leaving the hospital following the operation 
Reflexes at this visit were active Serum calcium 
was 10 22 milligrams and serum phosphorus 4 21 
miHigrams Calcium excretion in the urine for a 24 
hour period, with patient on her routine diet was 
206 57 ffiiUigrams This marked increase in unnarv 
calcium output suggests a return toward a negative 
calcium balance but is not above the upper limit of 
normal The general tone of the muscles was obviously 
much better than before operation but no change in 
the degree of skeletal deformity could be determined 
An ■Vray examination on December 12 1929 
showed no change in the calcium content of the 
bones The patient was given viosterol (irradiated 
ergosterol) with instructions to take 5 drops three 

rimes earn ^ 


>.111111. uii January 3 igio 
etceedingl) well at that time and 
sUted that she was stronger than she had been m 
more than 10 years Prior to the removal of the 
parathyroid tumor she had been unable to remain on 
her feet for more than a very short time because of 
weakness For more than 3 years before coming into 
this chmc she had been so weak that she often fell 
down apparenUy from the fact that her knees 






Ci1ciumlatUl«6itritTud ty rv«n Ju « i; jo 


at the age of 9 and typhoid feser at the age of iS 
^ca^s Cardiac weakness with decotnficnsation had 
caused d\spncca on eTertion and some palpitation 
and this dated back to the attack of rheumatic fe\er 
The ejamination re\ealed a fairly weU developed 
and fairlv well nourished woman who did not look as 
old as her stated age (Figs t and ) One was struck 
by the Jack of tissue turgor for her skin the sub 
cutaneous tissues and the muscles themselves 
seemed to hang limply and la folds giving the im 
pression of extreme hypotonicitv All reflexes were 
present and equal but verv sluggish 

The cardiac area was moderately increased in size 
and a loud svstohc murmur was heard precardiallv 
and in the axillarv line A «pherical nodule 2 
centimeters m diameter could be palpated in the 
lower pole of the right lobe of the thvroid gbnd 
Skeletal deformity vias noted as follows a marked 
kyphosis of the thoracic spine slight thickening of 
both femora and some thickening and sbgbt inward 
bowing of both tibi* and fibulas 
In w alking there w as just the slightest tendencv to 
waddle and genu valgum was noted This knock 
knee deformity was not at all obvious when the 
patient w as h ing down but increased upon standing 
In addition there was eversion of the feet and this 
became so marked after standing for a few minutes 
that the medial malleoli were less than an inch from 
the floor and the pes planus which was barelv 
noticeable when she would first stand up became 



pressure 134 90 and the basal metabolic rate was 
plus 4 The ervlhrocytes numbered 4 oooooo 
Roentgenograms revealed osteoporosis of the 
ralvana osteoporosis and bowing of the femora and 
the same rarefaction of the pelvnc bones and the 
lumbar vertebra with sinking m of and male Lke 
pelvis (Fip 345 and 6) I articularlv noticeable 
was the tbinness of tbe cortices of the shafts of the 
long bones No sign 0/ bone cyst or tumor na* 
present 

Serum calcium was sbghtly elevated assuming 9 
milligrams to 1 1 milligrams for each 100 cubic centi 
meters of 'erum to be the normal range while tbe 
serum phosphorus w as low er thau normal (Table I) 
Metabolic studies from June 3 to June 9 revealed a 
negative calcium balance and showed the excretion 
of an abnonnallv large proportion of tbe total 
calcium output by way of tbe kudseys (Table ID 

A diagnosis of hvpecparathyroiism was then 
made on the basis of tbe syndrome consisting 01 
pain and bowing in the weight bearing extremities 
osteoporosis of the bones of the skeleton progressive 
muscular weakness elevated 'enim calcium and 
lowered serum phosphorus a palpable nodule m the 
lower pole of the right lobe of the thv roid gland and 
a negative calcium balance Since it was thought 
that the nodule in the nght lobe of the thv roid gland 
was a parathv roid tumor exploration for the tumor 
was advised 

The operation was performed bv Dr D B Phe 
mister on June *4 1929 The nght lobe of the 
thvroid gland was found to be about double the 
normal siac and there was a nodular enlargement m 
the body of the lower pole This nodule when 
excised proved to be a thvroid adenoma and not a 
parathvroid The surfaces of the upper and loner 
poles were searched for enlarged parathv roids ana 
none was found The left thyroid lobe was about 
normal in size and a nodule projected from the 
postenor infenor portion This had a pedicle con 
taming blooci vessels It measured about 1 by i * 
(.entimetersand v\a removed \ small ma«s near the 
upper pole ton idered to be a normal parathyroid 
was also removed , , 

The iHistoperaiive course was normal until June 
26 2 days after the operation when tbe patient was 
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logical diagnosis vas benign adenoma of the para 
lli>T0id gland 

Procedure tit sernng calcium balance diet The 
(ollomng diet was planned and the procedure id 
serving It was supervised bs Miss Florence Smith in 
charge of the dietetic service of the hospital protein 
40 grams per kilogram bodj weight fat 8. grams per 
kilogram bod\ weight carbohydrate 136 grams per 
kilogram bodj weight calones 1536 (basal plus 15 
percent) Estimated calcium content o 300 grams 
These constant diets were served on 6 consecutive 
days breakfast on the first morning being served 
after indigocarmine was given and after venous 
puncture All dishes in which food was served and 
silver Used on trav were washed dried and then 
nnsed in distilled water Dishes in which hot food 
was served were placed in food truck to warm All 
foods served on travs were weighed on balance 
scales and placed in dishes in which they were to be 
served, then one tenth that amount weighed for 
laboratory sample Chemically clean beakers vnih 
covers were secured from the laboratory each mom 
mg and labelled with the patient $ name room 
number and date on both beaker and cover The 
total dav s allowance of butler was weighed first 
One tenth of the total was placed in a beaker for 
analysis and allowed to stand m hot water until the 
butter melted then the beaker was tilted and turned 
until the butter was well distributed on the walls of 
the containers This procedure prevents food stick 
mg and it is more easily remov ea from the container 
after drying The day s allowance of bread sugar 
fruits and cereal for breakfast was weighed and 
one tenth portion of each food was placed m the 
beaker \U cooked foods were weighed hot and 
dishes in which thev were to be served were placed 
in a food truck to maintain constant temperature 
\!1 food was cooked with 6stilled water The eggs 
served were cooked in the shell removed from the 
shell with a spoon which had been rinsed in distilled 
water and then weighed in the cup in which thev 
wereserved On the sixth day raw eggs were beaten 
in a bowl which had been nnsed in distilled water 
and an amount equal to one tenth the total weight 
of all eggs served was placed m the beaker contain 
mg the food aliquots for analysis 
On the fourth day of the second balance studv 
period the patient was given approximately ii glass 
of orangeade by error of the nourishment nurse To 
mimmue the error 15 grams of orangeade were added 
to the laboratory specimen on the sixth day On the 
next day the patient was given carmine m the mom 
‘"S before the regular diet was resumed 

yclhods of chemical analysis Food composites 
Collected as desenbed were left on a steam bath 
imtil practically dry then removed to an electric 
80 degrees C further dned to constant 
ground and mued for analyses 
the flees without transferring were covered 
1th aciified alcohol and dried in the same manner 
* the food All collections for the penod were 
composited and ground for analvses 



Fig 3 The calvana showing osteoporosis May s8 
10*9 

l>nne was collected into bottles containing toluol 
One fifth of the total excretions for each 34 hours 
were combined and preserved with toluol and strong 
hydrochloric acid until analyzed 

Analvses for calcium were carried out according to 
the McCrudden method the hvdiogen ion concen 
tration being adjusted with sodium acetate as 
desenbed by Shohl The precipitated calcium 
oxalate was collected on a Gooch crucible ignited 
and weighed as calcium monoxide The determina 
tions were made on triplicate samples of food and 
fxces after they had been ashed in an electric muffle 
furnace and the ash dissolved m hydrochloric acid 
The acidified filtered urine was evaporated and 
ashed and dissolved in hvdrochlonc acid 
The procedure used for phosphorus analyses in 
volved moist oxidation with sulphuric and nitric 
aads according to Neumann and then double 
precipitation first as ammonium phosphomolybdate 
finally as magnesium ammonium phosphate fol 
lowing the McCandless Burton technique The last 
precipitate was collected on a Gooch crucible 
Ignited and weighed as magnesium pyrophosphate 

For total nitrogen determinations the Arnold 
Gunning (21) modification of the macro Kjeldahl 
procedure was used 

The calcium m the blood serum w as determined by 
the Qark and Collip modification of the Tisdall and 
Kramer method Phosphorus in the blood serum w as 
determined by a slight modification of Fiske and 
Subbarrow Carbon dioxide content w as determined 
by the Nan Slyke method and the hydrogen ion 
concentration was estimated by the colorimetric 
method as described by Hastings and Setidroy the 
llastmg s bicolonmeter being used 
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FigiCIcft) Thcpatienc Tlierei9Qb\ioustos$ofti$sue 
turnr and mu«clL tone (liefore operatKin > 

Vig 2 The loKcr extremities Note the bteni runa 
ture of the femurs the genu \3tfum the medial cun-ature 
of the bones of the legs the etersion of the feet and (he 
marked flattening of the plantar arehe» of the feet 


simpl) gaxetta) under her andsheuouldnotbeable 
to regain her feet unassisted She estimates that these 
falls occurred on the average of about tno tunes each 
«eek Since the operation 5 months ago she has 
fallen onl> one time and that uas soon after leaving 
the hospital and »as occasioned b\ stumbling The 
pain in her feet which had almost completely 
incapacitated her for an> kind of work for ^ 01 3 
> ears prior to her admission to this hospital has not 
been present since leaxing here nearl> 5 months ago 
She does haxe some pain in the distal third of the 
tibix which comes on when she has been on her feet 
for an hour or longer but this does not interfere with 
her dadi rouline Serum raJaum at tbjs yjsjt 
10 92 milligrams and phosphorus was 4 82 miUigrams 
for each 100 cubic centimeters of scrum These fig 
ures are well within the range of normal 

The last MSit to the clmic was on March 10 1930 
Some aching of the tibix had persisted but her 
strength was good Scrum calcium was 12 5, mUb 
grams and phosphorus 5 ?i 2 milligrams for each 100 

cubic centimeters of serum . . , 

Throughout the course of these studies the bj 
drocen ion concentration and carbon dioxide con 
tent of the blood serum remained fairh constant 
although both w ere slightly higher than the acc^ted 

normaUTables I and I\) 


i Pathological studies were made of the tissues 
remoxed at operation rhethrcespecimensconsisted 
of a wedge shaped mass of nodular thyroid tissue 2 
centimeters in diameter from the lower pole of the 
right thyroid gland a small nodule from the upper 
pole of the left gland and the tumor 
The wedge shaped mass of nodular thyroid ti ue 
Has not particularly interesting 3/icroscopic studies 
showed that except for the relatiyely large number of 
colloid containing vesicles in a few of which the 
lining epithelium was slightly flattened this section 
did not vary greatly from normal (Fig 7) The 
bning epithebum was smooth and regular and no 
portion of the section seemed to consist of an actn ely 
secreting gland There were sextral areas of dense 
lymphocytic infiltration 
The second specimen which prov ed to be a nonnil 
parathyroidgland uasafirm oioid piaLshcodule 
measurug 2 by 4 millimeters with a debcatecon 
neclnc tissue capsule The section stained with 
haematoxvlin and eosm was seen to be composed 
alrnost entirely of cells resembling epithelial cells 
with a connective tissue network which divided the 
cells into irregular strands (Figs S and 9I These 
epithelial cells were of two type* the rao f 

abundant were relatively small cells with large 
nuclei containing manv dark staining granules 
There were also a few groups of large cells with 
relatively clear cytoplasm which stained pink mth 
the eosin In the central portion of the section there 
was an occasional vesicle or acinus Numerous fat 
cells were noted and the entire section was qude 
vascular 

The tumor mass removed from the vicinity of the 
lower pole 0/ the left thvroid gland was a smooth 
reddish brown semi elastic meaty nodule i by 
centimeters xnth a fibrous capsule and a definite 
vascular pedicle (Fig ie>) Microscopic 
stained with hxmatovylin and eosin revealw a 
compact cell structure composed of cells resemblin' 

epithebum cells with numerous acini or alveohwnicn 

were lined mth cuboid or low columnar epitheui^ 
in a number of which colloid material was note 

(Figs iiandia) Therewerenumerousbloodve 

and while the bulk of the gland was composed of the 
alveoli in some portions of the section pafticidaciv 
near the penphen the epithelial ceUs w ere arrange 
in Strands with blood spaces and some connectiv 
ItesneberaMfl No AemJprjf figures were found t>u 

the nuclei of most of the cells were filled with lafo 
dark staining granules \ \ erv few of the large ciea 
cells noted m the normal gland were seen « in t 
case reported by W ilder no foam cell or rat re 
were present v * f,f 

The structure of the tumor differed from that 
ibe normal parathyroid gland in the 


elements the absence of fat cells the absence 
anv strand like or trabecular arrangement oi me 
epithelial cells the preponderance 
staimng granular cells and the scarcity ® 

cells with clear pink staining cytoplasm The pain 
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Lrdheim and diagnosed hyperplasia Strauch 
studied a tumor which was remQ\ed from the 
neck of a woman who died after a tjpical 
attack of puerperal osteomalacia His diag 
nosis of h\’perplasia was based upon the 
presence of all of the normal cell elements 
while, according to his belief onlj onetjpeof 
cell IS found m the true adenoma 
The tumor which was removed from our 


patient was almost entirelj composed of the 
one tvpe of large epithelial cell with hjper 
chromatic nuclei and the predominating char 
actenstic was one of acini formation No por 
tion of the gland resembled normal para 
thjroid tissue \\ e feel justified, then from a 
pathological standpoint, in making a diagnosis 
of parathjroid adenoma If this were a 
compensatorj hj-pcrplasia as Erdhtim and 
others believe it is difficult to explain wh> 
another gland on the same side should be 
entirelj normal If we then assume that the 
changes m the calnum metabolism were due 
to increased parathyroid activitj we must 
include that either this adenoma was pro 
ducing an abnormal amount of parathyroid 
secretion, grossly normal parathyroid glands 
were hy perfunctioning , or that there w as some 
undiscovered and abnormally active accessory 
parathyroid tissue The presence of a patho 
logicallv similar tumor in a rapidly growing 
senes of reported cases lends w eight to the first 
hyiMthesis 


The tumors of \\ilder and Mandl were 
classified as malignant adenoma because of the 
of mitotic figures, the polymorphism 
\v u hyperchromatic nuclei, and in 

ilder s case because of the invasion of the 
neoplastic tissue into the capsule The stnk 
of foam cells and of fat which 
ehbrock mentions may not be a criterion of 
malignancy for the same thing w as true in our 
case and other cases in which'the pathological 
study vsas reported m detail and in which 
Tu suggestion of malignancy 

u ij ^tiration ot the bone disease in both 
iders and Mandl s cases of from S to 7 
» . against a diagnosis of malignant 

or However a review of the literature of 
malignant tumors of the thyroid and of the 
gJands indicates that in almost 
•y instance tumor of some kind preceded 



Fig 6 The tibi® and fibuli showing ostcoporoMs 
thinning of thecortices and in\nrd bowing May 28 1929 

the malignant changes for several years 
Balfour, in a senes of sixty three cases of 
malignant struma, found that m not a single 
case had the condition appeared suddenly , but 
some form of diffuse or nodular goiter had 
precedi d it Wilson found that m 157 of 290 
cases of malignant goiters, there had been an 
enlargement for 5 years or longer In most of 
the 8 cases of malignant tumors of the para 
thyroid gland revnewed by T kocher, the 
tumor had been present for many years 
Metastases to the neck mediastinum, or 
pleura occurred in each of the cases described 
by Kocher 

In the case of Guy the tumor of the neck 
had been noted for 5 years When removed 
the section showed a few acini and a few 
mitotic hgures wath areas of degeneration and 
cyst formation resembling those found in 
Wilder’s tumor A diagnosis of adenoma of the 
parathyroid gland was made, but the patient 
returned after 1 1 months with 3 new nodules 
near the operative scar The author noted 
here that her general health was good and 
there was no evidence of skeletal disease 
These nodules and sev eral glands m the pos 
tenor cervical triangle of the neck were 
removed and all were found to be carcino 
matous and all recurred m spite of \ ray 
therapy Guy concluded from his studies that 
apparently benign tumors of years’ duration 
may suddenly take on malignant character- 
istics W hilc it IS doubtful that the malignant 
changes in the tumor w ere responsible for bone 
changes which [have been noted in so many 
other cases m which there was no suggestion 
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Fie 4 The proximal ends of the femurs and the pubic 
and ischial bones showing decalcificatwn and Ituaniog of 
the cortices Ma> aS igag 



Fie s The peKas and lower lumbar pine showin 
decalciticaliOD May aS igag 


Including the case of Jlandl nhich nas 
reported in 19:6, there are descriptions of 8 
cases, similar to that here reported fromnhich 
tumors of one or more parathyroid glands 
ha\e been remo\ed In se\en of these cases, 
those of ^fandl, Gold Barr, Wilder Boyd, 
Snapper, and finally in our own case, a 
varying amount of improvement followed 
extirpation of the tumor It is further learned 
at the time of going to press with this paper 
that another case of Barr has been operated on 
and an adenoma 0/ one of the parathyTOid 
glands removed with beneficial results Wilder 
stated that following the removal of the para 
thyroid tumor in the case which he reported, 
the patient noted marked improvement in 
strength and m muscle tone and relief from 
pain m the bones, and roentgenologically there 
was some increased density of the bones and 
disappearance of a tumor of the maxilla 
Mandl very recently reported that 3 years 
after the operation the condition of his patient 
is still favorable Before removang the ade 
noma of the parathy roid gland the patient bad 
been bedridden for months but she now has 
no pam and is able to take long w alks wath the 
aid of a cane 

In the case of Beck, reported in 1928 and 
diagnosed as generalized osteodystrophia 
An ohve sized tumor was removed from 
the low er pole of the right thy roid gland a 
coffee bean sized tumor from the site of the 
upper parath>roid gland on the sane side 


The patient developed tetany on the fifth day 
after and died 20 days after the operation W 
autopsy no parathy roids could be found on the 
left side 

Diagnoses of adenoma of parathy roid glands 
as an explanation of a condition considered to 
be due to hyperfunction of the tumorous 
glands may not be accepted without some 
criticism In discussing adenomatous charges 
in the thyroid gland, Rienhoff (26) declared 
that even though the cells lining the alv eoli do 
function locally, there is no proof that these 
neoplasms produce a toxic secretion, and there 
IS no evidence to suggest that these cells lining 
the alveoli function in such a manner as to 
affect the organism as a whole Aschoff did 
not believ e that adenomata of the parathy roid 
glands bad anything to do with the bone 
changes occasionally found associated with 
them Rienhoff (28) also states that adenoma 
and carcinoma of the parathy roid glands have 
m some instances been associated with low 
blood calcium and even with tetany 

Pathologically the tumors in all of the cases 
reported have been diagnosed adenoma Ftinc 
tionall) they resemble true hyperplasia Both 
Ewing and Harbitz have recognized the dim 
cutty of differentiating between a moder 
ate diffuse hyperplasia and a true adeno 
ma of the parathyroid gland Tumors of the 
parathyroid gland grossly similar to those 
reported in this senes and associated with 
sunilar skeletal conditions were studied by 
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of similar conditions All of the patients m 
which a case historj is gi%en complained of 
progressive muscular weakness, pain and bow 
»ng of the weightbearing extremities and 
general lassitude In all of the patients there 
was osteoporosis of the bones of the skeleton 
In the cases in which blood chemistrj studies 
w ere made there w as an elev ation of the serum 
calcium which varied from slightl> above the 
upper limits of normal to the extremel> high 
figure of 23 60 milligrams for each 100 cubic 
centimeters of serum which was reported by 
Snapper (Table \') In the 5 cases m which 
calcium metabolism studies were made, there 
Was a negative balance in each case and in 
each of these cases the balance became posi 
live following operation except in our own 
00*^' result an explanation has been 

Table V besides illustrating some of the 
points mentioned of similarity between the 
various cases reported shows that there were 7 
emales and 4 males while Bergman does not 
niention the sex of his patient Fractures had 
'u s of the cases In the cases of 
0(1 Barr, and Beck the fractures which had 
‘luring the course of the disease 
a ed \er> slowly but in Snapper s case the 
ac ured femur united firmlj soon after oper 


ation An ununited fracture of the femur 
brought Beck’s case to him and symptoms and 
findings leading to his diagnosis of osteitis 
fibrosa were brought out during the sub 
sequent examination The death of this 
patient on the tw ent> first day after operation 
precluded an> conclusions regarding the heal 
mg of the fracture after removal of the para- 
thyroid adenoma Tetany was noted after 
operation m 3 cases In all cases in which the 
chemistry of the urine was studied there was 
found a calciuna and, follow mg remov al of the 
tumor the calcium of the urine fell to below 
normal values 

Complete descriptions of the roentgenolog 
ical studies were not included m most of the 
case reports In all of the 12 cases there was 
diminished bone density , spoken of by some as 
generalized osteoporosis and by others as 
decalafication In 6 cases, m addition to the 
generalized loss of density of the bones, there 
v\ere cy sts of the femurs or of the pelvic bones 
These were noted in the cases of Gold 
Richardson, Barr, Duken, Wilder, and Snap 
per Eollowing removal of the parathyroid 
tumor Mandl, Richardson Barr, W ilder, and 
Snapper reported \ ray evidence of improve- 
ment, as show n by increased density in cal- 
cium content of the bones No positive 
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fi 7 'cttion taten from tfie thjroidjibnd bowing 

the hrce coIIokI filkU \esiclM "ith smooih lining tpitbe ^ nwimai 

The normal parath\roid gland TbecelUwbKh occasioiwl acinus (X 150) 


Ilg 9 

ff<«mble ep.tbeUal cells are loosely arranged in trabeeulr 

There are a number of fal cells 

Dc « The normal pat3tb>ToiJ gland sMwin. »" 


rangeinenl of function or to tumors of the 
parathj roid glands Talpable tumors simuar 
to those which in other cases had proyd w M 
parathjroid adenomata were noted i"' ^ ? 
older of his two patients but neither ca e had 
been subjected to an operation at the time 01 
his report and hi* diagnosis had thus not been 
confirmed A detinite diagnosis bj, pa pation 
. . \..j L.I.. fin .nrieooma 


of carcinoma, the cases in the literature of 
malignant tumors of parathjroid glands help 
to substantiate the pathological diagnoses of 
malignancy in the cases of Wilder and of 
Mnndl , . 

Richardson Aub, and Bauer explored the 
neck of a patient ot DuQois mth the clinical 

piclure of hj perparath) toidism and alter pod connrmra " 'rf;™’ Tdeoom 

h\perparath\roidism mas result from h\-per cum cinrhes in a ca«e of 

?unctiSn of otherwise normal glands <5 

.„S“o.^itr.rs.or«’rdSr 

but did rdent.I, tour normal parathjroid ^h«it ^ai j concentrate 

the senes * ^,.1 etsh^db^enmade that in their patient osteomalacia wa» 
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the skeletal condition present m our case as 
osteomalacia 

The rather striking similarity between this 
entity which Barr and his associates ha\e 
called hyperparathyroidism and rickets is 
pointed out by \\ ilder Treatment with ultra 
'nolet light and a diet rich in vitamin D 
resulted m marked gain m strength and in 
weight in his case impro\ement of anxmia 
and retention of calcium and phosphorus He 
suggested that a r61e of vitamin D is the 
inhibition of the activity of the parathyroid 
glands This hypothesis is gi\cn additional 
support by the reports of Starlinger and 
Bluingart of great improvement in cases of 
osteomalacia through administration of irra 
dialed ergosterol or of diets rich m vitamin D 


and ultra violet light therapy Likewise, Weil 
has noticed an improv ement of patients suffer 
mg from osteodystrophia fibrosa after irradia 
tion of the parathy raids 

SU3ISIAR\ 

A case of osteomalacia is reported in which a 
diagnosis of hyperparathyroidism and tumor 
of the parathyroid gland was made and con 
firmed at operation A second parathyroid 
was excised and found to be normal 

A resume of ii other cases which have 
points of similanty and which have been 
recently described is briefly discussed 

Symptomatic improvement was noted in 
our case following removal of the parathyroid 
adenoma 
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cadence of healmg of the bone c>sts was in 
eluded m these reports In the case of Bo>d 
and his associates, no roentgenological evi- 
dence of improvement was noted 2 months 
after removal of the parathyroid tumor In 
our own case the \ ray appearance of the 
bones remained unchanged more than 7 
months after removal of the tumor 

Giant cell tumors of the bones were noted in 
the caves of Wilder and of Barr and these 
were found to be healed within a few months 
after removal of the parathyroid tumor In 
the case of Beck the right leg had been ampu 
tated followingadiagnosisof sarcoma 3>ears 
before the parathyroid tumor was found 
\Mien we consider the presence of giant cell 
tumors in the cases of ilder and of Barr we 
are inclined to suggest the possibility that the 
lesion 0! the right leg oi the case of Bea 
which did not recur following amputation 


may have been a benign giant cell tumor 
also 

Based largelv upon the \ ray appeaianceol 
the bones (T able \T) the diagnosis m 7 of the 
ijcases thoseofMandl Beck Bergman Gold 
Richardson Wilder and Snapper was gener 
alized Osteitis fibrosa or osteitis fibrosa cystica 
m the cases in which bone cysts were noted 
Barr and his associates avoided the issue and 
made a diagnosis of hyperparathyroidism 
Buken classified his 2 cases as late nekets and 
osteodystrophia fibrosa Boyd and his 
ciates were undecided whether to call the con 
dilionosteomalacia or Osteitis fibrosa Because 
of the normal appearance of the bone irabec 
ula? the generalized loss of the calcium salts 
from the bones the absence of cysthhe 
areas the slight bending of the bones of the 
weight beating extremities and the sinking in 
of and male type of pelvis we have diagnosed 
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POSTOPERAllYI PULMONARY COMPLICATIONS AND BRONCHIAL 
OBSTRUCTION” 

P0ST0PERATI\ F BrONCHIIIS ATFLFCTASIs. (ApNFOMATOSIS) AVO PnJ UilONITIS COVSIDFRED AS 
Phases of inE Same Syndromf 

roi \ COR\UOS MD F\CS Nfw \oBk 
Prolesu<r <ii Cbnical Camctl Uc<lKtl C 


TT is the aim of this paper to show the 
I \er> close relation between the post 
■L operatiAe pulmonarj complications u^u 
all> described as postoperati\ e bronchitis, 
atelectasis, and pneumonia, furthermore to 
show that these conditions generall> follow 
one another m the order named without clear 
cut diatmctiAC signs and that the> represent 
e\olutional phases of one and the same post 
operatnc pathological process — bronchial ob 
struction 

This lheor> if correct is of far more than 
theoretic interest It is of practical importance 
because it is only with exact knowledge of 
the etiology and inttrrefation 01 these post 
operative complications that we shall be able 
to establish a rational curative treatment 
based not on the symptoms but on the causes 
and furthermore that we shall be able to in 
troduce efficient prophylactic measures 
ihe study of massive atelectasis so thor 
oughly earned out in recent years gives I 
believe the key to the solution of the im 
portant problem of postoperative pulmonary 
complications — factors of such prime impor 
tance to the surgton 

In hiv commendable papers Elvvjn (46) 
Sncs his opinion on the etiology of post 
operative pneumonia which in essence is as 
tollow s There is tirst a partial or tot il collapse 
0‘ the lung if the affected part does not cx 
pmd within 24 to 48 hours pneumonia may 
‘ cvelop depending merely upon the presence 
or absence of bronchial mllammation and 
“pon the extent and severity of such inffam 
Ration But he concludes This explanation 
ocsnot entirely solve the problem, it merely 
puts It back a step further The question is 
ow does the collapse of the lung arise ■' At 
presentweha\enoanswer Itisexactly the 
puipose of this piper to endeavor to answer 

this question 

' ''' * * UMtU«lC U » 


In previous studies on atelectasis and ex- 
perimental and human lobar pneumonia 
Coryllos and Btrnbaum (27, 28, 29) came 
to the conclusion that pneumococcus lobar 
pneumonia is a pneumococcic lobar atelec- 
tasis In support of this view were presented 
experimental and clinical evidence to show 
that both conditions are accidents m the 
course of pneumococcic bronchitis and are 
due to the obstruction of bronchi bv 
bronchial secretions or exudate Differences 
in clinical evolution depend upon the presence, 
type and virulence of thi micro orf anisms 
present m the occluding secretion or exudate 
Further study of postoperative complica 
tions offered new evidence in favor of this 
theory Briefly stated, I believe that because 
of the stagnation in the bronchial tree of 
bronchul secretions or exudate after opera 
tion a bronchial occlusion may ensue and 
lead to atelectasis The size of the obstructed 
bronchus determines the anatomical distnbu 
tion of the disease — whether it will be multi 
lobar lobar or lobular The outstanding 
factor in the production of these comphea 
tions would therefore, be bronchial occlusion 
and suppression of the free dratnaie of the 
pulmonary amays by means of which nor 
mally the lung is mainUined m an aseptic 
condition even though a great number of 
micro organisms are introduced with the 
inspired air When bronchial obstruction is 
once estibhshed the type of complication 
will deptnd upon the microbes present m 
the bronchial exudate aerobes and anaerobes 
as pneumococcus, streptococcus staphylo 
coccus influenza bacillus, spjrochaita, fusi 
form bacillus perfringens, etc —all normally 
or acudcntally present m the upper respira 
tory tract may play a part I certainly do not 
exclude the possibility of postoperative pul 
monary complications secondary to large or 

RitbtScc d MTE IDiiy 1 a lkv„e Kecc.tJ 
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While renio\al of the tumors of the para 
thjroid glands has not resulted in complete 
reco\er\ m reported cases, the sj-mptomatic 
improNement, the chemical CMdcnce of in 
creased calcium retention, and the \ ra\ 
evidence of increased density of the bones in a 
few cases followed for a long enough period 
after operation arc results which, as the 
opcratue risk is slight, do warrant surgical 
inter\ention m cases such as that reported 
here 
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fits DosBjj Ob$truetiAeat«lccUiisof nuddkand 
uhnor n^bt Mbes The obstrucluiE balloon is b!I«(l with 
Kcbum bromide and it » visible in the njht common 
bronchua The pulmonary vessels are m^vted with 
upiodol the mjection being made into the jugular vein on 
the uving animal TTie branches of the pulmooary artery 
»fe perfectly injected There is no difference whatever be 
twen the vessels of the healthy (left lung and upper ritht 
looe) and the atelectatic portions of the lung (Roentgeno 
pam of the lungs eelracted from the chest ) 

atelectasis In a recent paper, Lee, Clerf, and 
Tucker have given a practical demonstration 
in support of this theorj Thej cured post 
operative atelectasis bj bronchoscopic aspira- 
tion of the mucous exudate and produced a 
t>pica\ atelectasis in the anssthetized dog b> 
introducing into its right bronchus the ma 
terial which was aspirated from the patient 
Although It IS almost universall> conceded 
mat a complete occlusion of a bronchus pro 
duces an atelectasis because of subsequent 
absorption of alveolar air there is much dis 
oussion about the mechanism of the obstruc 
tion in postoperative atelectasis A clear 
conception of this phase of the problem will 
go a long waj toward solving its difhcullies 
In the main two theories are supported 
no IS the ‘ nervous reflex theory” and the 
other the mechanical occlusion of a bronchus 
> bronchial secretions ’ I firmly believe 
nat the key to the solution of the whole 


ncht' lower tad ruhcardiac lobes (Twenty four hours 
after insufflation through (be bronchoscope into the 
right common bronchus of lo cubic centimeters of pneumo 
coccus type one culture ) Lipiodol injection on the living 
animal same technique as in Figure 3 There is no dif 
(erence between the healthy and consolidated lobes 
(Roentgenogram of the lungs extracted from the chest } 

question of postoperative pulmonary com 
plications lies m a clear understanding of 
these theories, and it will be well worth our 
eflort to discuss their merits fully 



Fig s Dog B 76 Roentgenogram of the heart of an 
atelectatic dog injected with hpiodol through the jugubr 

vem (Same technique as Figures 3 and 4) Thengbtheart 

IS blled up with oil but none passed into the left heart 
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small emboli But I believe with WTiarton 
and Pierson (130) that embolism Lanandshould 
be differentiated from the “inflammatorj le 
sions ’ with which I am dealing 

Under different headings are to be con 
sidered First, the etiologv of postoperative 
atelectasis and of postoperative pneumonitis, 
second a comparativ e studj of their similaii 
ties third a discussion of the theor> proposed 
and lastlj, an outline of a new proph>Iactic 
and curative measures 

ETIOLOGV OF POSTOPERATIVX ILVSSIVE 
ATELECTVbIS 


but that It Is in as different forms, lobuhr 
lobar or massive, closer to 50 to 70 per 
1 onlj want to add that a great number m 
evanescent forms of atelectasis are ofte 
diagnosed when the> do not give rise m 
marked clinical sjmptoms or are diagnj^ 
4s “congestion ’ or ■ ^ 5, Cerent 

In a previous paper (29) 
theones for the etiolog> of this condition^ 
evtensnelj discussed and eTpenmental ana 
clinical evidence was given m 
theor} of mechanical obstruction of a bron 
chus b> mucous exudate 

This theorj first confirmed expenme } 


ThiStheorj first conlirmea . 

Massive atelectasis can no longer be con gj wi guen'din^cal proof 

Ku\eTC<i as a rare postoperative complication Elhott and pingle> ^ i Tucker 

T completclj agree "ith the opinions of 
Mastics Spittlsr and McNamet and Lte 
ClSf aid Wur, that the incidence ot tins 
™niiration IS not as Ion as has been stated 
per Snt by Scott and Cutlec o 8 per cent 
by £tS (99), an-i ' 3 Per cent b> Scrimger, 


Elhott and Dingley aas giic ■ c.,™- r 
by the Morh of Jachson and Lee Tnete^ 
Cletl Harnngton Hearn and others a 
repeated bronchoscope etaminations 
oiSv venhed the occlusion, but b> ^ 
the occluding mucus, produced P 
non of the diseased lung and cured 
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\agal section can lead to a collapse of the 
smaller bronchi from parahsis of their mus 
culat k^cr 

Moore objects to Sealer’s opinion on the 
ground that if it xsere correct section of the 
\ag;us should result in a decrease of tidal air 
in the corresponding lung Moore’s expen 
ments showed exactly the opposite Im 
mediately following a right vagotomy the 
tidal air of the right lung rose to 55 cubic 
centimeters (from 44) and of the left lung to 
12 cubic centimeters (from 56 cubic centi 
meters), and later to too cubic centimeters on 
the right and 138 cubic centimeters on the 
left " 

3 \ asotnolor rejlex Uifory Gwyn m 1923 
suggested vasomotor disturbance of the pul 
monary circulation as a possible cause of 
atelectasis Scott and Cutkr, after stating 
that many etiological factors have been pro 
^sed but that no primary cause has been 
found, express their belief that the ‘ process 
|s initiated by a nervous reflex probably 
krgely vasomotor, which results m a narrow 
Jug of the lumina of the penpheral bronchioles 
oy venous engorgement, swelling of the 
mucous membrane, and the elaboration of a 
tenacious secretion ” Among the important 
factors contributing to the completion the 
extent, and the localization of the comphea 
twn they consider the quantitive changes in 
'cntilation They believed the diminished 
'entilation to be not a result but a cause of 
atelectasis Lee in 1924, admitted as possible 
causes, besides obstruction of thi correspond 
mg bronchus, “possibly some paralysis or 
ronchial spasm due to a reflex irritation 
mm other parts m the body In his more 
paper (Lee with Tucker and atrf. 

4 ’ modifies this opinion and considers 
j^ast the most important factors in 
e production of apneumatosis are ' -visad 
ton^al secretion and some inhibition of 
coughing ’’ 

Fontaine, Lenormant and Iselin more 
centjy upheld the same opinion ‘ Up to 
says Fontaine “atelectasis has 
rij.ai produced onlv bv bron 

.1 obstruction It seems, however that 
nerves have a preponderant 
m the production of this symptom m the 


human If the direct irritation of the 
nervous fibres is responsible for massive 
atelectasis it must act through bronchospasm 
or reflex vasomotor influence ” But he ad- 
mits that “So far, no definite data have 
been produced in favor of this hypothesis ” 
Rouillard (1929) does not express any definite 
opinion although he considers as possible 
reflex motor disturbances and congestion of 
the atelectatic lung which could explain the 
greater opacity of this lung as compared wnlh 
the simple collapsed lung m pneumothorax 
Bowen (1929) m a painstaking paper, con 
taming the mo»t complete historical review 
of the question, adheres unreservedly to the 
occlusion theory 

H Santee and Bergamini and Shepard 
reported two rapidly fatal cases of bilateral 
atelectasis and suggested as the cause a 
V4isomoior reflex or an angioneurotic cedema, 
because of the rapid development of the 
disease the engorgement of the capillaries, 
and the absence of bronchial occlusion at 
autopsy 

Fontaine and Hermann reported the results 
of experimental extirpation of all the ex 
tnnsic nerves to one lung in the dog It is 
interesting that of the ten dogs used m their 
experimental work atelectasis occurred sud 
denly m only one of them on the third day 
after operation No bronchial occlusion was 
found at autopsy, they conclude that “if 
there were any reflex responsible for this 
collapse the impulse must have come by way 
ol the anastomotic branches from the oppo 
site side or they must ha\ e originated m the 
peripheral ganglion of the affected Jung ’’ It 
will be interesting before closing this brief 
resume of the different reflex theories lo 
report the experimental findings of Einthoven 
After section of the vagi he did not notice the 
slightest modification in the mtrapulmonary 
pressure or any noticeable changes m the 
cross section of the bronchioles He con 
eluded that when the bronchial muscles are 
at rest, the vagi exert little or no tome effect 
upon them 

COMSIEST ON THE NERV OUS RETLEX THEORIES 

The theories attributing atelectasis to 
paral\sis of the diaphragm (reflex or organic) 
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K U REFLEX TltFORirs thesc Conditions the> produced either dbfen 

Ihere is no single ner%ous rcdeT theor>, tjon or collapse of the Jung hy ^m^nz the 
different authors describe different reflexes force, of inflation and the time allowed for 
originating at different points, trin^miltcd bj deflation With rapid forceful artificial respi 
nifferent palhwajs and producing the same ration which allowed only a short time for 
result in different ways They can be classi expiration, bronchoconstnction commonly 
Jied as (i) the diaphragmatic, (2) the bron pnwJuced distention With forceful artifiaai 
choconstrictor, (3) thc\asomotor I shall gi\e respiration and mteiwaU sufTiciently long to 
a resume of each of them and then discuss allow full expirations constriction of the 

bronchioli resulted m collapse They found 

1 Diaphragmatic and muscular thtor\ that a lobe collapsed in such a manner, Usu 
IV Pasteur considered atefcctasis secondary atfy remained so, even after bronchial con 
to paralysis of the diaphragm, whereas stnction had passed off Churchill compares 
Bnscoe considered it secondary “to a dn* the condition of postoperative patients to 
turbance of the functions of the diaphragm that of etpenraental animals of Dixon and 
and associated respiratory muscles due to Brodie (36) because m the former shortened 
inflammation affecting the retroperitoneal inspiration and prolonged expiration are 
portion of the diaphragm ’ Soltau and present It is to be noted however, that 
SoJtau and Alexander and W'atson and Churchill fully admits the possibility of 
Meighan believed that a reflex paralysis of bronchial obstruction by inflammatory exu 
the diaphragm was brought about by afferent date or even normal secretion 

impulses being conveyed to the respiratory Scott and Joelson consider that atelectasis 
center from the focus of irritation by way of is generally bilateral and is due to bilateral 
the vagus, the efferent impulses being con reflex ‘ In both lungs they say "the 
\eyed by way of the phrenic nerve Ball con- lumma of the finer air passages are under 
siders diaphragmatic fixation as a possible going variation in si2e resulting from altera^ 
cause of atelectasis in his case of suppurative tions of bronchomotor or vasomotor torius 
pancreatitis with an occluded foramen of ‘But ’ they add, ‘ the initial reflex is possibly 
Winslow Bradford suggested spastic con vasodilator in character, and the no-t «ttu 
traction of the respiratory muscles as a ing feature is an extreme pulmonary conges 
factor L Sante believes that several /actore non, almost an angiomatous condition ’ la 
existing simultaneously are necessary for the order to explain the transformation from the 
production of the condition such as inhibition initial bilateral to a subsequent unilateral 
of cough, reflex by some toxic reflex stimulus atelectasis they suggest that possibly the 
m connection with an impairment of the obstruction becomes complete on the oe 
respiratory function and immobilization of pendent side because ‘ of greater ccnge>tion 
the respiratory muscles from a defense reac- of the dilated puirronary capillaries and of a 
tion or paralysis from toxic neuntis This in compensalory hvper^enUlation of the other 
time permits accumulation of secretion blocb side which keeps those re piratory 
ing the bronchi and results in atelectasis open Should such hy-perventilation ml to 

2 Bronchoconslrictor theor\ The prmapid take place bilateral instead of unualera 

defender of this theory is Churchill whom atelectasis is produced The above !•« a com 
his exhaustive paper concludes that atelec bmed bronchomotor and vasomotor theoiy 
tasis is due to a combination of weakened L Sante (iiq) expressed a similar 
respiratory force and bronchoconstnction m 1927 ‘ the cause is not ^ 

Experimental support of this theory is pre it seems most probable that some mfettion 
sented in the workof Dixon and Biodic U6, insult to the region of the vagus F 

,7 ho enclosed the lung ra an oncometer duces 3 reliec on the bronchioles pemntli . 

nnH were able to produce bronchoconstnction their temporar, collapse „r 

drSron either b, direct sagal stimula As against the reflea broncboconstnctor 

tiof or bl means of injected dru.s Under theorj Scafer calls attention to the /act lb 



CORYIXOS PULMONARY COMPLICATIONS AND BRONCHIAL OBSTRUCTION 8oi 


contraction of the bronchial muscles there is 
no atelectasis but on the contrarj an cmph> 
sema In allergic asthma, in anaph>laUc 
shock of the lung m the guinea pig, and in 
reflex asthma due to irritation of the nasal 
mucosa, there is alwajs emphysema and not 
atelectasis Dixon and Brodie belieied that 
both constrictor and dilator fibers in the \ agus 
supplj the lung on the same side onl> , and 
only %ery fea crossed fibers exist Moore, 
however, proved that cutting one vagus pro 
duces a response from both lungs Hon 
then, shall we explain by a bronchoconstrictor 
reflex the cases of bilateral or contralateral 
atelectasis, if we accept the first wew •* How 
will the cases of H Santee, Bergamini and 
Shepard (bilateral atelectasis), and the case 
of the dog vvnlh denervated lung of Fontamc 
and Hermann be explained’ Again if Moores 
view IS correct, why is the disease lobar and 
not diffuse and patch> in distribution as it 
obvaouslj Is m cases of cmphjsema due to 
bronchoconstnction? For these reasons I 
believe that bronchoconstnction cannot and 
should not be considered as a pnmar> cause 
of masvive atelectasis 

3 The xasomolor rejlex The last variety 
of nervous reflex to be discussed has neither 
finical nor experimental facts in its support 
There is a mere supposition based upon the 
pathological hndings of distended vessels, m 
microscopic sections, upon the two cases of 
Bergamini and Shepard in which complete 
bilateral collapse dev eloped while the patient 
was still on the operating table and upon the 
oases m which no bronchial obstruction was 
ound at postmortem examination At first it 
^ould seem that the cases of Bergamini and 
bhepard could not be explained b> bronchial 
Oostnictionwith mucus even i! such obstruc 
ion were found because complete absorption 
the air by the alveolar blood cannot be com 
pleted in such a short time in fact it is 
nown that, although absorption of owgen 
and carbon dioxide is completed in a very 
j requires lo to 20 hours 
is difficiiltj however is onh apparent 
> explanation of the two cases of H Santee 
and of Bergamini and Shepard is, as follows ‘ 


These patients were under deep gas oxygen 
ether narcosis and breathed an air saturated 
with ether and nitrous oxide, consequently 
the rapidity of completion of atelectasis in 
these two cases would depend upon the ab 
sorption coefficient of the gases present in the 
alveolar air Teschendorf (1934), studying 
the time of absorption of different gases in 
the pleural cavity (where the gases are ab 
sorbed by the alveolar capillaries less rapidly 
than when introduced into the lung), has 
found that carbon dioxide is so rapidly ab 
sorbed that it is impossible to produce a 
pneumothorax with even 600 or 700 cubic 
centimeters introduced into the pkural cavity 
of man The absorption coefficient of carbon 
dioxide at o degrees C is i 7967, of ethylene 
gas,oc940, and of nitrous oxide, i 3052 The 
absorption of ethylene gas requires a few 
minutes, and the absorption of carbon dioxide 
and nitrous oxide is instantaneous Van 
Mechelen m his paper “Ether Narcosis” 
writes “The diffusion of ether m the blood 
of the lung capillaries is so rapid that within 
2 seconds 95 per cent of even a massive dose 
of ether is absorbed ” After one single in- 
spiration of 500 to 800 cubic centimeters of 
air containing 39 per cent ether, only o 2 
gram are found m the expired air, the pro 
portion of the absorbed ether is in direct 
proportion of its concentration in the inhaled 
air and m the anesthetic mixture the quan 
titv of nitrogen is negligible These facts 
give the explanation of the almost install 
tancous absorption of the anTsthetic mixture 
in case of bronchial obstruction and of the 
rapiddevclopmcnt of atelectasis, as in thcca'ies 
of Bergamini and Shepard (7) and the case 
of Lihenthal The only remaining argument 
IS that no obstructing plug was found at 
autopsy However, it will be showm later 
that a real ‘ plug” 15 not necessary to occlude 
a bronchus and produce atelectasis, but that 
even a thm secretion may cause this condition 
if the means of defense of the lung arc suffi 
aently lowered 

So far as the atelectatic dog of Fontaine 
and Hermann is concerned, I can hardly be 
licve that it presented true atelectasis The 
interpretation of the findings in this animal is 
really puzzling By a left thoracic incision 



Soo 
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or (0 Us liX-ifion, arc no longer ttnabic It is was noticed Adrenalin did not ha\e aii\ 
generally admitted tint thtst. conditions cm effect either, although Dnon and Ran^on 
noc prodiite nns'sne auicctaMs In casts of base pro\ed that adrenalin produceb an 
li\ed cle\ntion of the dnphngm fas m the act«e Bronchial dilatation especial!} marked 
else of iJj)]), nt nu^ht perhaps Ijie small nhen an increased tonus of the bronchi u 
atelectatic areas, as with pncumolhoiax or present, the same sinking, effect should have 
pleural c\u(late from comprcssioi of thelung been noticed in ateUctssia if this cecditioa 
But (his IS totalh different from macsMc were due to hronchoconstiiction, — as occurs 
atelectasis It has been dtmonstrateel that in cases of asthm i, nor can the view he sus 
from phrcf icolonij alont. in humans or am tamed that bronchoconsinction starts the 
mils atdectaMs docs not occur and further atejecta«is and the bronchioles are «uh e 
tnore that flu. e/evafron of the diaphragm is quenth compictel} obstructed with mucou' 
not the cause of thi, itdectasis but the efftet exudate, as was suggested b> Scott and 
of It Corvllos anil Birnbaum ( J>) shoned Jot.I'On because in that case rrhv should the 
that if m dogs With phrenic nerve <cclioncd bronchioles of one particular lobe, onlv be 
on one side atelccta-is b\ bronchial obstruc affected and not of the other lobes’ MTiv is 


lion IS produced on the other snle the dia 
phngm corresponding to the atelectatic lung 
will rise and even to a higher Icvtl than the 
paralvzcd one 

I think for theve rca ons that the Iheorj of 
diaphtagrnatic origin of the ateIcctaMS should 
be detinitch discarded at lea»t as i primar> 
and oetcrmining c.au c 

The rellc\ broiicliO<onilrHior llitor\ As a 
pnmarv cause of massive atelectasis this 
theorj has no clinical (acts in its support \\ c 
know for example of no ca^ in uhich rt/Icx 
irritation of the na-il mucoja has produced 
atelecta'is whereas this irritation often 
causes inllation of the lungs and isthmatic 
attacks Dixon and IlrodiL on whose expen 
nuntal work Churihiii basis this JixjvothC'K 
state that a redex bronchial constriction is 
cxperimentaJh obtaincil bv e\ciling the nj'=aJ 
mucous membrane and that little or no 
re ult from stimulating the central Mgus 
superior far}ngeal, or corneal nerves is ob 
tavred these same authors slate that 
atropine proefuces paru/v'is ot the hronthiaf 
musclps and dilatation of the bronthi Ihis 
fact Is of importance m connection with the 
case of postoperative atelecta'-is reported b> 
Scott (Ca«e of this author! m whicn •> 7b 
nwlhgranis falmost 1/-0 gram' of atropine 
vas administered within -.o minutes m j 
doses, while the patient was under ffuoro 
scopic examination and atehetasis persisted 
^ot onl> w as there no d'-erca^.e m the densitj 
of the lun or thp displacement of the heart 
but on the contrarv , rather a -light increase 


there a characteristic lobar distribution of 
the disease if vpa-tJC contraction or occlusion 
of the small bronchioles i» the cause’ 

OnI> a meclianical occlu ion of a biggei 
bronchus suppljing the whole lobe can ex 
plain the lobar distribution of the di ea-e 
anti a large bronchus cannot be con Iricted by 
a reflex or otherwi e Starling (131 p 897) 
states that ‘ under the influence of vas-l 
stimulation or inhalation of carbon dowde 
expiration and not m-piratioa wiff be ren 
dered more difficult because cif the different 
mexhanicai conditions of the bronchi dvi ijja 
the to 0 phases of re-piration No 
the elastic structure of the lung is pullms: 
ufion the bronihial wall te"ding to maintain 
It patent ind so opposes the action of the 
bronchial musrle- During inspiration this 
expanding force is "lo increased that in the 
jiresence ol bronchial lorstncivon the ingre'» 
of the air is rendered cas, er the more powerfu 
IS the conliactiun o' the ir^piratorj musc'es 
On expiration on the contrarv all parts 0 
(hi Iutt< collapse drann m bi the ihc't wal 
Ihe pull of the Iwag tissue on the bronchial 
wall IS lessened but is still present If how 
ever the rcbpvr,.torv mu'cles contract vigor 
ouslv the intrapleural pressure bitomes posi 
live and (he puH of the lung tissue on the 
bronchial walk is changy-d into a pressure 
tending to obljtirate their lumen and 
impeding the outtUnv of air ’ This 
logical mechanism 1 fullv justified b\ cliiiica 
fact In hvper-ensitJzaiion of the para 
svmpathetic svstem uae,otonia) with spa'' ic 
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capillanes would not favor atelectasis, be 
cause vasodilation, by increasing the blood 
suppl> through the lung, would on the con 
trary lend to increase the air content of this 
organ In a study of “ vital capacity in in 
trathoracic therapj ” Yates states that dc 
Iivenes of blood through bronchial arteries 
and through the pulmonary artenes are con 
trolled by the functionil activities of the 
lungs which are proportionate to vital ca 
pacities When the air cells are inflated the 
capillanes are elongated and as thej carry the 
atr cells with them inflation is increased 
These activities and reactions also take place 
m reverse order In other words blood flow 
and vital capacity follow parallel courses 
Mhatever ma> be the objection to this 
theorj of air cell capillary mechanism which 
Is supported bj E K Dunham, Yates sa>s 
that the fact remains that, in the normal 
lung, expansion is accompanied b> an in 
creased blood flow through the lungs 
This being the case, how can we reconcile 
the above facts with the microscopic findings 
m sections of atelectatic lung where there is 
to be found dilation of the small vessels’ 
This fact was reported b> several authors 
and venhed by ourselves m our cases of 
experimental atelectasis in dogs (Figs i and 
*) We think that this contradiction is onl> 
apparent, tn fad the iinpatrmetil of the arcu 
hlioii through the capillanes tn atelectasis is 
progressive and proportional to the degree of 
^sorption of air and of collapse of the al-eolt 
The capillaries become more and more rc 
traded as the atelectasis advances and as a 
result there is stasis m the pulmonary arte 
noles What appear to be dilated capillaries 
m microscopic sections, are, in reality di 
lated terminal arterioles, the arculation in 
the capillanes is actually greatly impaired, 
and the apparent vasodilation is not the 
au'ie but the result of pulmonary atelectasis 
f proved bj Coryllos and Birnbaum 

(26) b> injecting hpiodol or India mk into 
the jugular vein of the living ammals m 
which atelectasis was produced Lipiodol 
injected mto the jugular vein penetrates the 
small artenoles but not the capillanes of the 
,’^”8 *ren to forty cubic centimeters of 
ipiodol (iodized oil) or even more have been 


injected into the jugular vein, with survival 
of the animal from 3 to 10 minutes after the 
injection Sufficient time was thus allowed 
the circulating blood to carry the hpiodol to 
the lung Roentgenograms showed the finest 
details of the arterial tree (Figs 3 and 4) , but 
whereas the right heart was filled with 
hpiodol no trace was seen in the left heart, 
although the aorta was clamped for avoiding 
dilution of the hpiodol (Fig 5), which shows 
that hpiodol does not pass through the cap- 
illaries If now instead of using hpiodol the 
living animal is injected through the jugular 
vein with a 20 per cent solution of India ink 
in Ringer's solution according to the method 
of Krogh and Ehnch, this passes through the 
capillanes which are readily injected Micro 
scopic sections show that capillary circulation 
in the atelectatic lung is markedly impaired 
and that differences between the healthy and 
atelectatic lung are conspicuous (Figs 6, 7, 
8 9 10, and 11) As it is shown m these 
illustrations, the same procedure applied to 
the pneumonic lung yielded exactly the same 
pictures This is a new and quite unexpected 
argument m favor of the conception de- 
veloped by Coryllos and Birnbaum that 
lobar pneumonia should be considered as 
pneumococac atelectasis (27) It throws a 
new light on the real mechanism of the im 
pairment of the circulation in the consolidated 
pneumonic lung From data to be published 
later with Dr Birnbaum I can state here that 
this impairment would be due neither to 
thrombosis of the capillaries (Riebert, Rime 
and Wintermtz) nor to the pressure exerted 
upon the capillanes by the exudate filling the 
air cells (Bmger and Christie), but to retrac- 
tion of the capillaries due to the collapse of 
the alveoli This would explain the rapid 
re establishment of the circulation when the 
lung IS aerated again, both m pneumonia and 
atelectasis, and would offer a new argument 
in favor of the theory of the close relation 
between these two diseases 
A last argument against the reflex nervous 
theory lies in the fact that by rolling a patient 
back and forth m the treatment of atelec 
tasis, as shown by Sante, a coughing spell is 
induced and in many instances with the 
expectoration of thick sputum a cleanng up 



SURGER\, GYNECOLOGY AND OBSTETRICS 


the entire vagosjmpathetic supply of the 
left lung \\as carcfull> cTCised and a piece of 
the left Jung nas remo\ed lot microscopic 
studj and the pulmonarj ;\ound ligated, 
this fact Is not mentioned in the text but it is 
reported in the legend of the figure The 
chest was then closed in an air tight v\a> after 
inflation of the lung Three dajs later the 
animal was in good condition, it was placed 
on the table for taking a specimen of blood, 
suddcnl) It became cjanotic, \erj djspncnc, 
and died in a very short time In the roent 
genogram (which is not given m his paper) 
“there were signs of atelectasis but without 
displacement of the heart or trachea ” This 
absence of displacement was attributed b> 
the authors to the “teanng of the fiims> and 
nonresistant mediastinum of the dog because 
of the rapid development of atelectasis ” It 
IS difiicult to understand how the perfectlj 
elastic mediastinum of a dog can be torn 
‘'b> the rapid development of atelectasis ’ 

It never happened in m> expenojcntaJ 
thoracic work, but even if su<^ were the case, 
the heart and trachea should have been dis 
placed just the same, as the mediastinum of 
the dog normally does not impede the pas 
sage of air or duid through it The diminution 
in size of the atelectatic lung la the onl> fac 
tor responsible for the displacement of the 
mediastinal contents heart and trachea in 
atelectasis The only thing the mediastinal 
membrane itself can do is to resist this dis- 
placement, so that with a lorn mediastinal 
membrane the displacement should be even 
greater I personally believe thvt the animal 
<hed because of the sudden production of a 
pneumothorax due to the sloughing off of the 
pulmonary hgatures in the area from which 
the lung specimen was taken and this would 
probably account for the non displacement of 
the heart to the affected side Besides it 
would be very difficult to consider that in the 
denervated left lung the atelectasis was 
caused by vagus reflex transmitted “through 
the plexus of the right lung” while this latter 
lung remained completely sound 
Having cleared the way I believe, of these 
t cases I shall now briefly present what I 
consider phy siological ev idence against the so- 
called “vasomotor reflex ” 


Brodie and Dixon, in an exhaustive study 
of the innervation of the blood vessels of the 
lung came to the conclusion that “pulmonary 
arlenoles possess no vasomotor nenc supplv 
They have never obtained the least effect 
Upon the pulmonary blood by exciting the 
vvhite rami communicantes from the upper 
thoraac spinal nerves, the sympathetic chain 
between the successive ganglia, stellate gan 
glion, the annular loop of \ leussens or the m 
fenor cervneal ganglion Stimulation ol the 
fibers at the root of the lung was ineffective 
The results were the same in the dog cat, or 
rabbit Strmulatron of the \agas was equally 
Without effect, nor were they able to discover 
any vasodilator fibers to the lung in any of 
the nerv es inv est igated According to StaAng 
even if they exist vasomotor nerves to the 
pulmonary v es«eU are of little importance 
It IS not my intention here to discuss at 
length this phase of the subject Tlus que» 
tion IS taken up in detail m a forthcoming 
paper on the circulation tn the atelectatic 
and pneumonic lung Weber uphold* the 
existence of vasomotor nerves to the lung, 
but Krogh has shown that all the “active 
vasomotor phenomena,” supposed by Beher 
to occur in the pulmonary lobe enclosed in a 
plethy smograph with its bronchus tied are due 
to increas^ or decreased output of the nght 
heart and not to vasomotor nerves Krogh 
concluded that “ the evidence obtained from 
\\ebers experiments is not favorable to the 
theory of pulmonary vasomotors' I per 
sonally believ e that if the atelectasis were due 
to the mechanical expression of an caused by 
vessels so greatly dilated as to give the lung 
“an angiomatous ’ appearance (Befgamini 
and Shepard) then that lung should be at 
least as, large and not smaller than the 
healthy one as it really is m order to produce 
that mechaniuil expression of the alveolar air 
the dilated vesseU would have to take the 
place of the actual alveolar spare 
over even if reflex vasodilation were po^ibie 
in a healthy lung inflation and not couaptsc 
of the lung would be produced ^ asodilation 
of the capillaries around the bronchi an 
narroveing of the bronchial diameter wouJ 
produce emphysema for the reasons men 
Cloned above, vasodilation of the alveolar 
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pneumomtis had gr^atlj diminished or t%Ln 
disappeared, the papers of Finsttrer IlaiVtn 
bruch, Reinhard, lloilh, and others showed 
that its frequencj and resulting morlnlitv 
were about the same aa with generd ants 
thena Lichtenbcrg (8^), Demmcr l*>anntr 
and Gottstein belies cd that the incukme ssis 
e\ <.n greater after local am sthcaia 
In the more reci nt papers ol M intll 
Cutler and "Morton, Lutler ind Hunt 
Whipple, Elw-jn (46), Clesclincl, ct« tht 
facts mentioned are corroborated The qu*-'' 
tion therefore, naturalls arises as lo the 
etiologj and pithogencsis of po lopirUisc 
pneumonitis 

The principal etiological factors brought 
lorward are Aspiration of septic contents of 
the mouth, hjpostaln, congestion chilling 
embolism and retention of mucous secretion 
m the bronchi 

ASPIRSTIOV PSXtTJIOMTlS 
Despite the opinion of Chlumsbi Hoelsher 
and others, U is serj improbable that a true 
aspiration pneumonia exists I with 

L Stnlc (ig’8) who 8a>s that aspiration done 
could Iiardly explain the condition since 
patients aspirating barium sulphate through 
bronchoirsophagcal tistulx nexcr dicdop 
atelectasis Likewise postoperativi pneii 
morua is a rant) after tonsillectomv and 
there is abundant proof of the extreme degree 
of aspiration which frequently occurs dunng 
this operation It is known that during gen 
anasthecia or exen local an-cslhesia of 
the Urynx, much infectious material passes 
from the mouth into the tnchea Myerson 
found blood in the bronihi of 7^ of 100 cases 
oronchoscoped after tonsillcclomx Lipjo<lol 
^to the trarhta when insldlated into 
the pharynx if the larynx is anesthetized 
'.imger) W'essJer has shown that aspiration 
produ^s suppuration and gangrene 01 the 
ung but, as Elwyn (47) points out, aspira 
>on does not explain the occurrence of 
pneumonia within a da\ or two ot operation 
J? of that t>pe ot pneumonitis 

nich disappears after 3 to 7 da>& with no 
\uiencc of pus formation rurthermorc 
pneumonia is more frequent after operations 
pon the abdomen than in operations on the 


mouth head, or neck performed cither with 
general or local anxsthesia, although tlic'-e 
procedures do rea ombly fax or ispiration 
In discussing the tinbolic thcor) I shall quote 
itspcUixe ligufcs of pneumonitis after opera 
tion upon the abdomen and other parts of 
the body including the head and mouth, 
which will show clearl) that ispiration of 
septic maten d, w hich to rax mind constituti s 
the prmcipd cause ot absccss and gangrene 
of the lung, cannot be considered as the 
determining cause of postopcratixc pneu 
monitis 

PLIXIOX \PV IIMOSTXSIS 

With regard to li\posl hr con^rslton (as m 
bedrnhleti, cicheetie pitients or patients 
with adxanecd diseases of the cardiopulmo 
nuv circulation! it might be considered a con 
tnbuting (au«c for dexclopmcnt of pneu 
momtis because of the increased bronebor 
rhaa posture and impairment of the phvs'o 
logical defense of the lung But to consicfcr 
It as a determining etiological factor, p r sc, 
<«rxes rather to contusi thin to clarify the 
situation Dimmibhed respiratory actiyity, 
the recumbent position or wasting illness 
alone eaimoi be the cause of postoperative 
pneumonitis which appears as well in stron^ 
voun,^ peeiple with healthy cardioy astular 
systems 1 shall only remark that under the 
sinie conditions atelectasis was said to dc 
yelop and a simil ir discussion lus been going 
on as we have already seen 

EMBOLIC THEOrX 

I he embolic origin of postoperalixe pu! 
monary complications has had many stau'’cb 
supporters I ichlenbcrg (84), p-’rticulirlv, 
stressed Us importance, WoUer thought that 
the migration of thrombi from the pampini 
form plexusco to the lung was the cause of 
posfoiieratixe pneumonids following the Bas 
sim inguinal hernia proiedurc K.ellin<^ con 
sidtred tint the great morbidity and” mor 
tality ol postopecalixe pneumonia after a\> 
dominal opt rations for carcinoma of the 
stomach were due to the septic natun of the 
embolism m these cases Rupp found at 
autopsy in u 000 postoperatixe ca^e 5 per 
cent having demonstrable emboh and in/arc 
turns in the lungs Cutk r and klotton m 1 0 1 7 
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ensues Sante proposed theor> of bronclual obstruction appLed both 
this mode of treatment, tthich in several in to postoperative atelectasis and pneumonia 
stances has proven successful It is eas> to throws a new light on the etioIog> of both 
understand how exudate jlowing to dependent disease^ and dispoL the cloud hanging over 
parts comes m contact vvith hcaltha bronchi their manner of production This theorj will 
and causes a spell of coughing which dis be thoroughlj discussed in dealing with the 
ruptb the obstructing column of mucus and cliologj of postoperative pneumonitis 
transforms a complete obstruction into an 

incomplete one This process in the mucous. etiqiogv or rosTOP£.R.\TivE rxFimovjTis 
column is probablj tided b> a deep inspira Tlie term "pneumonitis ’ is purpTf-el) 
tion which follows a cough, because the used here instead of “pneumemn ” betau e 
forceful ingress of rcspiratorv air into the in this group, besides well defined lobar 
bronchus could thus aKo create an airwaj bj pneumonias, we find a great number ol 
breaking up the column of mucus Aeration transitory forms bronchjbdes with areas of 
of the alTccted lung would thus be initiated consolidation, bronchopneumoniaswathat)pi 
But I do not sec the mechanism bj which cal evolution and sjmptoms and pneumonias 
the simple change of the position of the pa with confused svTOptomatologj which mav be 
tient could abolish a bronchoconstnetor or a didicult if not impossible to differentiate 
vasodilator reflex, nor can I understand how They form a group of postoperative pul 
a reflex phenomenon would require so manv monary complications which stiff puzzle tie 
hours to be established internists and surgeons Their etiology and 

To the procedure advised by Sante can pathogenesis have been, and still are, subjects 
be compared the method used by Boulan and of intense research and discussion 
Cherct /or prevention of atelectasis They Their importance has been recogniaed o"!v 
claim that by placing the patient m slight since the adv ent of the aseptic era Mlththe 
Trendelcnburgpobition they avoided thi com popularization of aseptic methods and gen 
“ oral narcosis it was recognized that in the 

absence of local infection the great ma/itity 
of postoperativ L elevations of temperature 
were due to loflammatory conditions of the 
lung At first it was believed that general 
narcosis particularly with ether was the 
cause of the^e pulmonary complications, 
aiikulicz Poppert and Czerny m Oermaaj 
favored this view which was support! d by 
cxpenmental work of Poppert v\ho showed 
that ether could produce transudation ana 
cedetna in the lung and by the work of Snell 
who asserted that ether vapor diminishes oi 
abolishes the battencidaJ properties of toe 
lung Lichtenberg created the special term 
‘ ‘Narco'epneumonie ’ for indicating thu tvp*^ 
of complication 

Nfter the introduction of scopolamine 
morphine ancesthesia and more parlicularh 
of toaA reg onal and spinal analgesia sur 
geons were much alarmed on finding no 
reduction in the incidence or seventy o 
postoperative pneumonitis And althoug 
Neuber Eiselsberg Kummel and othere ha 
the impression that wath these ana«tbe'ias 


pbcation This was proved not only cbnically 
but even by roenfgenographic exanunafion, 
the bases remaining clear and well aerated, 
whereas dark spots or mas'ivc opaaty ap 
peared m patients left m horizontal dorsal 
decubitus 

brom the foregoing considerations it can 
be reasonably concluded that the so called 
vasomotor reflex has no physiological or 
clinical foundation and cannot be considered 
as a cause of atelectasis 

COUilENT ON THE THEORY OF DRONCDLVL 
OBSTRUCTION 

The fact that complete bronchial obstruc 
tion is followed by atelectasis has already 
received definite clinical and experimental 
confirmation, and for the reasons developed 
above I consider bronchial obslruciton as the 
only determining cause of the disease The 
difficulties that have stood vn the way of 
determining the etiology and mechanism of 
atelectasis have been due, I believe to the 
failure to distinguish between the determinmg 
cause and the contnbutuig causes rhe 
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temperature, vnthout an> phvsical signs until 
tne second or third da> after the onset At 
IS tune there develops the charactcmlic 
riction rub and non productive cough or 
ith sputum more or less tinged with bnght 
r oarL red blood Following this after the 
second or third da> the condition gradually 
the great majoritj of cases the 
I jsical signs are friction rub which is the 
ost reliable symptom present in about 50 
m these cases and often impair 

Percussion note In postoperative 
P on the other hand the onset is 

ra to 24 hours after operation is ac 
cough dv'pncca, often cv 
^ temperature, and 

n>>, friction rub, furthermore, the 

con-olidation are never 
nf patient gives a history 

operation Hie 
between this syndrome and in 
n are so marked and so characteristic 



Fit, 7 Dot. Atelectasis India ml. Rmiter solution 
uii«ted into Ibe jugular \ em Section of a poriion of the 
awlecutif lung not completely apneumaijr Nonce the 
colbpse of the aKeoU shrunken capillanes but still 
permeable Dilated vessels fprecapilUrj artenoles) make 
ibnrapptannce 


that a careful e’cammation of the patient 
must establish the diagnosis Cutler and 
Hunt (31) make this distinction themselves 
by separating the cases of infarction from 
other postoperative compheatjons, although 
I beheve that their two cases of postoperative 
pleunsj seem to be clear cut cases of "minor 
embolism ” The cases of these authors de- 
scribed as pneumonia bronchopneumonia 
and bronchitis are I believe, all cases of 
postoperative bronchitis with ateJectitic con 
sohdation Cutler and Hunt (31) themselves 
admit this point by stating that the "dividing 

line tetween pneumonia bronchopneumonia 
and bronchitis is not always clear”, out of cc 
rases of postoperative pulmonary comphea 
Uonsof these authors, 42 are called bronchitis 
bronchopneumonia, and pneumonia No one 
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and Cutler and Hunt jn igio, m tno thor- condition of the arculation m the lung The\ 
ough papers, tned to pro\e that almost all mil produce signiScant lesions m the healthy 
^stoperati\e compilations of the lung were lung “onl> when the> lodge in yesseL which 
due to ernbolism The emboli, according to are situated along the angular borders of the 
these authors, are formed m the operatne lobes " On the other hand m the lung with 
field and from there are earned to the lungs impaired circulation and \a5cular ‘stasis 

both bj blood \ essels and lymphatics ” emboli of the same size produce infanis no 
The\ t,yplam the great number of pulmonary matter where they lodge, and after 24 hours 
complications after operations upon the they produce the complete pathological picture 
upper abdomen b\ the ease of formation of of tii/arciion showing hxmorrhagic consolida 
thrombi in that region because "laparotomy tion, pleuns\ , and focal necrosis ” In normal 
exposes surfaces incised in the outer world lungs, the lesions reach their masimuin in 24 
and evaporation and chilling fate place hours, neter pass beiond the state of partial 
easily ” Furthermore, they believe that h-emorrhagic consolidation, do not deielop 
thrombi thus formed are easily mobilized and focal necrosis or pleurisy , and resolution is 
‘‘“let free because of the mobility of the struc- prompt ^e^y often minor emboh pass 
tures of the epigastrium and the ea'^y path through the lung without gi%mg nse to any 
way to the lung and pleura from the upper lesions or symptoms exactly as happens w 
abdomen both by the blood %esseU and the experimental embolism in dogs in which 
lymphatics ’’ The\ quote the experiments of e\en large sized aseptic thrombi introduced 
Sabm demonstrating the faaluv mih which into the jugular generally produce no lesio" 
lymphatic channels may carry sepsis or It is known how difficult it is to produce 
emboli from the epigastnum Acconimg to embolic Je«ions of the lung in these anjmaU 
these authors the small thrombi thus formed with small or even good sized aseptic and 
would be fixed m the lung, particularly in often e\en wuth septic blood dots 
the congested or hy postatic areas of the organ In the congested lung 10 the human, minor 

Before any discussion of the embolic emboh according to their nature may produce 

tbeor\, It will be useful to reMew our know/ aseptic or <epfic lesions In the fanner, the 
edge on pulmonary emboli«m \\ barton and pathology wall be exactly the same as in 
Pierson m their remarkable work on ‘ Minor farctions, in the latter, suppuration with 
Forms of Pulmooarv Embolism” state that septic necrosis may follow This patholoc) 
the clinical aspect of embolism will depend is \ery different from that of postoperatne 
upon four factors the size of the embolus, the pneumonia Mliipple has giNcn an exceHen 
condition of the pulmonary circulation, the description of the latter and rightly compared 
presence or absence of infection either in it to the mild form of medcal pneumoma, 
the lungs or the embolus and the position of known as maladie de If oillez so well desenbe 
the artery which was occluded by Camere ilaunce LetuUe gives a very 

are not interested here with the large gi^ resume and photographs of it ii 
emboli which cause immediate death — la his excellent book Palltologie du Poumon 
morl sans phrases of the French authors — or Furthermore, the clinical symptomatology 0 
with the medium size emboli which produce embolism is charactenstic, llnarton an 
a tviiical infarction The emboli wbch are Pierson stale that the onset clearly 1 
meant b\ the supporters of this theory as tmguishes this form of pulmonary * 

pfiolomcal factors in the production of pneu (nunor) from the postoperauve minima ^ 
moma or atdectasis are the minor emM, lesions and it is during the 

Let ns see now m review the pathological attach that the diagnosis should be 
olnsiologv and patholog) of the lesions pro Infarction occurs late in conialescenc M 
a tied in the lune hv these ‘ minor emboli ” an iiiieientfiij neeL or tno seldom 
t Karsner a^d aL hate prosed eapen as the third or fourth ila, The attach occuts 
tallt the lesions which are produced m suddenl, mth pleuritic pain bel 
tetag’bf'eo small 'Urboli tao with the scapija tachjpncea, and slight el.tat.on of 




^^^8*3 Espenmental pQeumoma S«ctK>n «f 
. "8 not compUttly convslidated Mvcoli 
”** eipiUanes only tli^hlly impaired 

nnt«*i P*'**’’®* of dilated vessels (precapiltary arte 

f»i«) Compare With Figure 7 k k / 

If "c analjze the case histones of post 
operatu e pneumonia bronchopneumonia 
electasis and even more or less complicated 
bronchitis which all form a well defined 
group designated b> Wharton and Pierson as 
mflammatory pulmonar> complications 
^ e must conclude that they are certainly 
ronchogenous ’ and not of embolic origin 
nere are further arguments in favor of this 
pinion First why are these lesions excep 
operation upon the extremities, 
r>f mouth It they are 

origin and so frequent after 

upon the abdomen more particu 
^ upper abdomen^ In o? cases of 
pneumonia reported by Whipple 88 occurred 
Cutler and his col 
report that the mndcnce of 

utvm r\as I 12 per cent after operations 
K other than 

the abdomen 4 48 per cent after low ab 


Fig II I^g 83 Erpenmental pneumonia Complete 
(gray) consolidation Circulation greatly unpaired but 
not coroplctety stopped Vouce the great number of di 
lated vessels Compare with photomicrograph of Dog 8a 
shown in Figure 8 

dominal operations and 7 per cent and 8 
per cent after operations upon the upper 
abdomen Mandl s statistics on i 300 cases 
give 2 7 per cent as the incidence of pneumonia 
after operations upon the extremities, the 
head the mouth and the neck, and 105 
per cent after upper abdominal operations 
under general anesthesia Ehvyn (46) re- 
ports on o 7 per cent incidence after operation 
upon the extremities head, mouth, and neck 
629 per cent incidence after abdominal 
operations and 13 8 per cent after gastric 
operations Head and Powers presented a 
clear explanation of these clinical facts by 
showing the variation of vital capacity after 
operation They found that the greatest 
changes were produced in abdominal opera- 
tions and the reduction was proportionate to 
the extent of the procedure and theproximity 
of the operative field to the diaphragm The 
majonty of authors who deal wnth post 



(STIil 


Fig 8 Dog 8 Atelectais India ml Ringer sotutioQ 
[niecfiott tb.ro\i<’h tie jugular vem Specimen ol com 
nletelt apaeumatic portion of the lun? Notice tnai 
WPiUaty circulation i» greatly impaired put not com 
Dlctely suppressed Dilated vessels (precapiUm arterioles) 
are .till more ' isiblt than in Figure j (Figures 6 7 and 8 
ace taken under some enlar-^ment ) 

of these cases for the reasons j,nen seems to 
be second3r> to emboli a careful stud> of the 
histones of these ca es can lea\e no doubt 
about this point I feel toncnnced that this 
fact uould ha\e been more apparent had tb«* 
authors recorded their radiographic hndmgs 
and thf bat tenologital examinations of the 
sputum, particularl> lor pneumococcus In 
order to illustrate this statement 1 gise here 
the histones of tno of their cases The hrst 
IS diagnosed as pneumonia the second bron 
chopneumoiua 

T mile ^ ears of age mtb left nephroptow 
1 .arnaie operation Operation for 

?™Ty four hours liter the 

-■»4fTru?rrprSu”nrr,s.s 

The“pS«n “» “ 


r . ) 

Fig o Do? 81 hxpenmenulPDeumOiiia 
Ringer solubon injection in jug^M y u, 
healthy non-eorsoWa ed ling loi 

ject^ outline the patent alveoli Notice their 
comparitioo mth Fi^rea in aud n 

blood tells on tenth daj were I 000 Ret® *0 
bv hsis on the eleventh da> nor 

It f"nv> so iears of age the lua?> 
mal but the bean showed a soft 
(fader ether an*sthe la 4,* ^i>u 

formed for an O'anan cvsl On the 6 
operation there were dullnes and b » ° ,5, 

wjal the right base The h»t 

pidsre 100 respiration 38 Two d ' 
consolidation ol the entire back w « pre en 
were rales but no dullness on the leu si 

^at nuHibet of dip'ococa were found b 
discharged against advice 

In both cases the onset was 
ot Itv aseptic operation The nS>>‘ J* ,j 
affected m both, tn the second the JB ^ 
nght lung 48 hours after , j p^ob 

roentgenogram in this latter case T 

abl> foice reselled the srps of 
VIan> dtplococci a ere found in the sec d c 
I do not see ho» these else, can ht in to 11> 
symptomatologj or patholog; of emboh.m 




Fig 14 Dog 351 Complete left aielecta»»» *4 hours 
after blocking left bronchus with balloon Notice clear in 
angular area T due to encroachment of normal lung upot 
air cted side and presenting a curious siimlanty to the 
sotioMiis triangle described b> Lord in pneumonia 


Fib tS DofePj? Left WbarpntumomJ aahours after 
msuOlation of 1 cubic centimeter of concentrated culture 
into left bronchus Notice the clear area at the l^ft base 
described under Figure t 


monarj artery succeetled in producing ft 
gradual shrinkage oi the affected portion of 
the lung t\nth a noticeable displacement of 
the diaphragm only a week after and without 
infarction Llwyn (461 also discards embolism 
as a factor in the production either of alelec 
tasis or of postciperatue pneumonia He says 
that occasionally he has obsersed cases of 
pulmonary infarction following operation 
but thev were definitely tUagnosed as such 
Among his 8q ca>es of postoperatise pneu 
monia none tould dctimtelv be said to ha^e 


nosis between embolic lesions and inffim- 
matory pneumonia 

It IS not necessary to gi\e further quota 
tions and arguments against the embolic 
theory I firmly belie\ e that minor embolism 
as an etiological factor in postoperative 
pneumonitis cannot be admitted It was 
necessary to insist upon this point m detail 
because m mv opinion the embolic theor> 
should be detmitely discarded in order to 
clear the way for a better understanding of 
the etiology nature and treatment of post 


been caused by embolism from the operative 
field \\ harton and Pierson protest against 
the assertion made by authors who ronsidet 
that the cause of any or almost any post 
operative pneumonia is due to ‘ showers, of 
minor emboli and insist upon the fact that 
‘ It IS as a rule possible to establish a diag 


operative atelectasis and pneumonitis In 
this way onl\ can wc avoid unwarranted con 
elusions concerning the treatment of pneu 
momtis and atchetasts 
It IS not deemed necessary to discuss the 
opinions that chtlhns or trntalwn of ihe 
bronchal mucosa b\ antrslbetics can by them 
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operate pneumonitis or atelectasis are not 
m fa\ar of the embolic theor) for either of 
them Henle, in 52 autopsies in a series of 143 
surgical pneumonias found onl> 5 cases oJ 
infarction A C \\ hippie in 7 autopsies of 
2<; fatal cases of postoperatne pneumonitis 
found no embolism Furthermore m casein 
which pneumonia or atelectasis and embolisni 
CTisted together it «as possible clearh to 
distinguish one lesion from the other Ch“rchll 
reDorts a case 0/ embolism complicated b> 
Sectas”s m ^^h.ch the emboh^m (sharp 
mm nsc of temperature loud cnmdnug 
Friction rub at the right base blood strealed 
sSum) lias tolloiied after 4 dass bs srgps 

: hTn 

SeiMoSef^^;S3FSS 

red“"SrX — cor. 



Felt DogBs Ri>.htlobarpneumoniaJ4i‘0«n^“' 
insufflatjwn of le cubic centimeter* of 

1 culture inio Ibe right bronchus NoWe (be oa 
p’Bcen.entof the heart to '»>* ngbl end^^be r* 

;vr.b'’tl,:s 'c‘.i.«...r .f 

fuliure was u ed 


plicate atelectasis as in Case s 
and Lee \ colored man illth primar) cats 
noma of the esophagus and eatensii e metes 
tasib in the luer died suildenlj 
nee of temperature U autopsi tl>' 
net- 'a fresh Hedge shaped luemott'.ag c 
infarct m the left lung “"‘P'.'" “‘S be 
slb of the right loner lobe' It migM^ 
obiected that the aboie facts lonccrn ate ec 
taL and not pneumonia I shall 
objection in the neat part of tins 
atelectasis and pneumcnitis iiill he CO P“ 

Ho eaer in closing the ^K^hlll 

embolic origin of atelcclasis I 
oho aptlj remarked H e see no 
ohembe an embolus can P'o<luce pu'm»« 
roITanse Karshner and •\sh hjiNC 
able^ produce iminediatc deflat.OT J 
lung in minor embolism fjLgpuI 

ScMaepfer b> I.gatmg a branch of the p 
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Fii ti Right pneumonia m human (lower and middle 
lobes) Notice the dLplaeemeni of trachea and heart to 
n ht and the elesatioa of the nght dupbragm Compare 
with Fifnire i6 

common m both It is difficult in their initial 
periods to distinguish atelectasis from pneu 
monia or e%en from bronchitis As proof I 
quote the description of postoperative bron 
chitis, given b> Cutler and Hunt (32 p 23) 

‘ The onset of bronchitis is accompanied b> 
c>anosi« excessive perspiration the chest is 
often full of moist rales It starts ahvajs 
"ithin 48 hours after operation and subsides 
usually b> Ijsis wthin j days to . ueehs 
Cough IS not a constant svmptom in atelec 
tasis and pneumonia In a footnote on F G 
I^lakes article on pneumonia m which it is 
said ‘ Cough is not frequent m the earlier 
stages of pneumonia Dlumer remarks 
Turning the patient on the side with the 
affected side upward so frequently causes 
cough that I regard it as a diagnostic sign of 
some importance (page 9) Is it not com 
mon knowledge that exactly the same thing 
happens m atelectasis^ On this latter fact 
k Sante based the treatment of rolling the 
patient back and forth 
E-oliition This is very similar m both 
diseases and lasts from . to 13 days, ending 



Fig i3 Case 103 300 Nen \ork Ho pital Postopera 
ti\e massive atelectasis leftside 






fiK IQ Case Qo 744 New \ork Ifospital Left hner 
bbe lobar poeumonia from the 'fedical Ward Notice 
disiplaceinrntof the heart and trachea to the left Compare 
witn Figure 18 
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I 


1 


i6 Case 73 814 New^orLIIo'piUl Postoperatne 
mas*i\e atelectasis nthtside Note denseopaquesbadow 
which completely obscures nght chest Rote marked 
displacement of trachea to nght and pulling oier of heart 
shadow to nght 


sehes produce postopcratite pneumonitis 
As to the theories of p^sst or acti e eotigfs- 
Uon as princip"!! causes the same question 
arises nameh ^\hat is the mechanism of 
production of postoperatiNC pneumonitis m 
these conditions’ A stud> of the similanties 
betttecn atelectasis and pneumonia mil help 
us, I belie'c, to gne a satisfactor> solution of 
the problem of their production 


SnilL-tRITIES BETtt-EEN POSTOPERATItX 
BRONCHITIS, ATELECTASIS, AND PNECilONITIS 
The kinship between these complications— 
bronchitis atelectasis and pneumonitis 
more or less apparent when we studj them 
clmicnll) becomes sinking "b™ 
gate them espenmentalH As CooUos and 
Birnbaum hate shonn (a?) « » imposable 
m a roentgenogram ol a dog s chest to 
differential diagnosis betneen 
pneumococcic lobar pneumonia and 
Seetasis Figures is .3 .4 and .a dearl> 

P ThVre' am ‘so man> similarities betneen 


be «)nsiderc<l as coincidences, thej require a 
more careful analjsis and investigation than 
has formerl} been given them 

The ‘Similarities are clinical palliob^iccl, 
and etiological 

CLINICAL 

Vtelectasis and pneumonitis appear within 
24 to 48 hours after operations performed 
particularly upon the abdomen In the 
literature the statistics on postoperative 
atelectasis of W Pasteur, Armstrong Senm 
ger Churchill Scott (124 123) Holmes 
Masticsetal (go) Jackson (69), Lee, Leopold 
(81,82), Elwjn Hirschbrock Rigler Ala^on 
H Santee, Bergamini and Shepard Ball 
Roland and Cheret, etc clearlv show a great 
predominance of abdominal operations as 
forerunners of the disease In 134 cases ol 
atelectasis compiled from the literature, the 
following incidence was found 


App<od«tomie$— septic or »»eptic , *. 

Herows simple or stransulaled inguiiul or '‘afil 3 
Gastric or duodenal procedures and erplorstory ^ 

bpamtomies 

Cholecvsteclorai« . ^ 

Hysterectomies or salpingectomies and ewarean w 

Thyroidectomies 
Kidoey operations 
Rectal operations 
Perineal operation 
lajuiy of tup 
Fracture of cervical pine 
Fracture of pelvis 
Tumor of llugh 

\wUao abscess with streptococcus bacterffinii 
Total 


It should be borne in mind that there 
statistics are incomplete since the diagnosis 
of atelectasis Is still relatlielj iniregmntlj 
made m the United States and even less Ire 
qiientll at Continental medical 
is interesting in this regard to quote P 
(rati nho m reporting ti‘‘ „] 

the suigical sertace in Middleset Ho P ■ 
sajs Mr Simmonds (the ej 

siders from the descnption giten in the ™ies 
that ao cases regarded as pnenmonia a ere 
probablj etamples ol 

«e onset " ttbin a4 togShonr a er o^', 
ation pam anddjspnma a tanaWe deg 
cjatios^ and eletation of ''"'P'™'"'' 
appear The abote signs and sjmptoms 
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\ S A ^oman 20 ^ears old gave no historj of 
past or present respiratory infection, and a pre 
operative roentgenogram of her ctesC was negat«e 
A left oophorectOBjs and right salpingo oophorec 
tomv mth routine appendectomv were performed 
for bilateral, multilocular adenoc> stomata Ether 
anssthesia Viath gas induction ^as emplo>cd 
Dunng the operation the respirations nere rapid, 
aith excessive mucus On the evening of the follow 
mg day there was a sudden rise of temperature 
pulse and respiration accompanied dyspncca 
Eiamination showed a limited excursion of the right 
chest with flatness to percussion and diminished 
breath sounds below the clavicle The heart was 
displaced to the right The next da\ the patient 
was improved and she raised a small amount of 
purulent sputum containing pneumococci and irep 
tococo Sonorous riles were present throughout 
the lungs and below the angle of the scapula On 
the right there were bronchial breathing ffgophonv 
increased voice sounds and normal tactile fretnilus 
A roentgenogram taken 2 davs after the operation 
showed increased density of the right chest e>pe 
cully at the base and displacement of the heart and 
mediastinura 

Is not this case diagnosed “atelectasis ’ 
strikingly similar to an atypical case of 
pneumonia of the right base' AuscuUator\ 
symptoms of consolidation and pneumococci 
in the sputum were present In other cases of 
the same author, pneumococci tj pes 3 and 4 
uere found m pure culture The sign on 
tshich th( differential diagnosis between 
atelectasis and pneumonia was based was dis 
placement of the heart and trachea to the 
affected side But it has already been shown 
mat this sign may as well be present in 
Pi^umoma, particularly in children and it 15 
auvajs present m experimental pneumonia m 
the dog (I igs i3| 15) At the onset of atMec 
tasis, says L Sante (119), the condition may 
r«i.mble lobar pneumonia and ‘ if alveolar 
absorption takes place rapidly and there is 
still some obstruction of the bronchi by secrc- 
t'on, displacement of the trachea may be 
present in pneumonia as a manifestation of 
atelectasis, under these circumstances loOar 
pneinnoma m the resolving stage (omot be 
from inassi e collapse" ’ Con 
vereely when the upper lobe alone is atelec 
^tic displiccment of the heart may be 
t'egligible and deviation of the trachea the 
®nly symptom •’ Pratt and Bushnell say 
p *39) “While the pneumonic process 
s still localized, the loss of expansibility of 


the affected lobe tends to product a displace 
ment of the heart toward the lesion Later in 
the disease when the hepatiztd lobe has in- 
creased in volume, it tends to push the heart 
away ” However, they add, “such displace- 
ment IS usually not well marked ” 

E Jaches found m roentgenographic ex- 
aminations that “massive atelectasis caused 
practically the same density of a lobe or the 
entire side of the chest as that seen in lobar 
pneumonia” but he adds, “it may be dis- 
tinguished from the latter by the displace 
ment of the heart to the affected side and 
elevation of the diaphragm” L Sante ex- 
presses a similar opinion S Leopold (82), 
discussing the differential diagnosis between 
pneumonia and atelectasis, says, “ This is 
the condition with which massive pulmonary 
collapse 15 most frequently confused, as 
evidenced by the experience of numerous 
observers who, after having their attention 
attracted to massive collapse have gone back 
over their records of ‘postoperative pneu- 
monia and discovered that m some cases the 
symptoms, the physical findings, and roent 
gen ray studies, were typical of massive col 
lapxc The symptoms pulmonary physical 
findings, and leucocytosis may be regarded for 
clinical purposes as so similar that on these 
fntdtn<;s a di^ercntial diagnosis is impossible 
The displacement of the heart and mcdiasttnal 
siruclitrc towards the afcctcd side i« case of 
inossiM collapse ts the diagnostic point of dif- 
ferenlialmi The massive degree of involve 
ment in cases of collapse, the absence of the 
loncity one w ould expect m lobar pneumonia 
particularly in the postoperative type, are of 
some importance when these cases are con- 
sidered as a group but a.ould not be icn 
helpful iH on tndtiidual case ” 

It would seem from the above that the 
only diagnostic physical sign between these 
two postoperative complications atelectasis 
and pneumonia, is on last analvsis the dis- 
placement of the heart and the trachea to, 
and elevation of the diaphragm on the 
affected side in atelectasis But even this 
sign IS not at all pathognomonic In several 
instances “inexplicable displacement of the 
mediastinum and its contents to the affected 
side and elevation of the diaphragm” have 
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bj cn&is or Ijsis But there are even more 
striking sitnilarities The lobar localization 
in both atelectasis and pneumonia was the 
one which impressed the writer the most at 
the beginning o{ his experimental m\ estigation 
on atelectasis A\Ti> does this lobar distnbu 
tion occur in atelectasis and in postoperative 
pneumonia as well as in medical lobar pneu- 
monia^ Little thought about this point and 
still less explanation of it have so far been 
given We shall return to this question later 
The physical signs b> percussion and auscul 
tation are no less impressive b> their «imi 
larities At the beginning of a pneumoma 
there are dullness with slight tympanitic 
resonance, and absence of breath sounds In 
lobar atelectasis we have these signs through 
out the disease Likewise tine rales, bronchial 
breathing, and increased fremitus are apt to 
develop or be absent both in postoperative 
pneumonia and postoperative atelectasis 
J R Bradford (13)* divides the ph)«itcai signs 
of atelectasis into three periods (x) signs of 
retraction and immobility of the affected 
side, weakness or absence of breath sounds, 

>IdW E Lm Ado 'ufg r«J4 ImJ S>4 



F>8 I EvpenmentalpneuinococoLpneuniemaindog 
lelt lung consobdat'd Lung Mtiacted after clamping the 
trachea (before the epemag of the chest) Notice the dif 
ference id the ae between the consobdated airless dark 
colored left lung and the bght colored no mat right lun* 

and displacement of the heart often extreme, 
(2) weakness of the breath sounds has been 
replaced by loud tubular or amphoric breath 
ing together with increased vocal fremitus, 
loud bronchophony , pectonloquy , and trans 
mitled spoken voice (3) stage when the lung 
IS expanding abundant rales may be present 
over the area where tubular breathing b 
marked 

The same author considers atelectasis as 
‘ a possibility in pneumonia” and reports the 
autopsy of a case m which there was ‘‘a 
pneumonia in the upper Wt lobe and atelec 
tasis in the low er , and further he states that 
pneumonia mav complicate atelectasis and 
then IS limited to the affected lobe ” Norns 
and Landis speak of massive atelectasis as a 
complication of pneumonia and Reynolds 
{1871) describing consolidation in newborn 
children insists on the point that the distnbu 
tion of the affected lobules is in direct rela 
tion to the condition of the corresponding 
bronchial tubes It is often impossible from 
the ca^ histones to differentiate atelectasis 
from pneumonia For illustration of the abov e 
statements, I give the history of a case called 
‘ atelectasis ' (Case i Churchill 21) 
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TABLEI— STMISTICS OF MASTICS AKD OTIIEBS 
Lobe >.uiRhcr Ptant 


Rijht lower 
Left lower 
Right upper 
Left up^r 

Ki^ht raidJle and lower 
Ruht upper and lower 
Ri-’ht upper and both lowers 


TABLE II — STATISTICS OF ELAA'AN 


Lobe 

RiRht lower 
Lrft lower 
Foth lowers 
Riitht upper 

I eft upper and left low er 
Ri„ht upper and both lowers 


sinks m water In both pncumocotcub par 
ticuhrlj group 4, is almost constant!) pits 
ent, and it is curious that this fact his not 
attracted more attention \\ hippie has shoA\n 
that in postoperatne pneumonia “sputum 
as a rule, is a vellow mucus am! usua!l) 
shows pneumococcus, group 4 in both the 
preoperatiAe and postoperatiAc speamens 
CleAeland expresses the same opinion In 
atelectasis the sputum presents the same 
characteristics 


Churchill reports 9 cases of atelectasis and 
in practically eAcry one m A\hirh an examma 
tion of the sputum A\as made, pneumococcus 
group 4, was found In one case pneumo 
coccus, type 3 waa present— an unusual 
finding m postoperative pneumonia 
In the case of Hearn and Clerf vAhich v%as 
oroncKoscoped scAen times AAithin ^0 days 
the secretion contained gram positive diplo 
wcci In the cases of Lee, Tucki r ind Oerf 
the mucous secretion obtained by bron«hia) 
aspiration contained pneumococci, and when 
njected into the bronchus of an anasthetized 
ung, atelectasis was produced On the othir 
hand, m cases of medical pneumonia m the 
Uman, bronchoscoped in the services of 
A Lambert and I Conner bv Dr J D 
ernan and myself, we constanth found the 
ronchus corresponding to the pneumonic 
rev occluded with thick exudate as in atelcc 
asjb \/ter- bronchoscopic aspiration of a 
centimeters of exudate, ofUn a gnat 
mount was expectorated by the patients 
exactly as in cases of atelectasis (34) 

argument in faAor of the idintitv 
. , conditions is the similarity of 

Cable I shows the statistics ol 
sti« and others m 50 c iscs of atelectasis 
nnlf * statistics of atelectasis (40 casts! 
]n\i) I mentioned the right side was 
31 cases, or 78 per cent the left 
Aas involved m g cases or 31 per cent 


Table II shows the statistics on postopera 
Uve pneumonia of Elwyn (63 cases, folloAving 
operations performed under local and general 
an Lsthcsia) 

Ihc comparative studA of Tables I and II 
shows clcarlv the striking similarities be- 
tween these two conditions, so far as their 
localization is concerned 

ETIOLOGICAL 

In order to avoid unnecessary repetition 
wc will merely show that m the great ma- 
jority of cases the two conditions cannot be 
differentiated from the etiological standpoint 
\ number of cases taken from different 
authors will illustrate this point Ihc fol 
lowing are two cases of Rigltr 

Case 4 Twenty four hours after a bilateral 
salpingeciomv the temperature rose to too degrees 
The next <la> it was 101 degrees and patient had a 
cough wasvvanoiic and «ho\\ed signs of consolida 
tion of the right lung Roentgenograms showed 
the right lung opaque mediastinum markedly di» 
placed to the right On the third day, the tempera 
lure rose to 104 degrees with 15000 white cells 
rhe cnsis oexurred 10 days after the onvet and 2 
days later the right lung was dear and the heart 
in normal position Two davs later symptoms of 
empvcma developed di placing the heart to the 
left side 

Case s Ty-pieal right massive atelectasis 24 
hour, after salpingectomy until third day when 
rvibtv sputum appeared wnth di,tmct signs of con 
solidation of the right upper lobe Roentgenograns 
showed upper lobe pneumonia with haziness of the 
medrum and lower right lobes There was a narked 
displacement of the mediastmum to the right and a 
very high nght diaphragm 

Rigler thinks that in these cases pneumonia 
complicated atilectasis, that the first was a 
tasi of typical atelectasis, but because of the 
tmpyema which followed 3 days after crisis 
Riglcr presumes that the elevation of tern 
jKrature Irom xoi to 104 2 degrees on the 
third day must have been due to the devtlop 
ment of pneumonia as a complication I 
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been found m pneumonja Thoeno in wr 4 , 6, and S} iwth the return of thesestnicture, 
reported 1 1 casc^; of lobar pneumonia in which to normal position after healing of the le'ion 
roentgen ra\ elimination showed displace (Tips 3,5.6 13 m the paper of this author) 
ment of t he heart to the affected side, more Ihere is no doubt that displacement b rot 
particularly in earn life St Lngel pointed due to a primarv compensator) emph)sema 
out that e evifion of the diaphragm to the or overdistention of the health) lung com 
affected side in lobar pneumonia is of com pressing the consolidated lung A h)-per 
nion occurrence Wall^ren insisted upon dis distention of the healthy lung certain!) etisti 
placement of the heart toward tht. affected but this i» secondan and due to the decreme 
side m unilateral croupous pneumonia in ui size of H c ajfecled Itnt^ The \iew that the 
children Griffith (54) gnes the hi!»tor\ of a pneumonic lung b decreased in size, con 
child leSi thin a month old in ithich the trarj to what is general]) beheied and taught 
diagnosis between atelectasis and pneumonia in textbooks (Fig .0), is supported b) the 
was impossible, ind he concludes that lobir fact that in uncomplicated lobar pneuironia 
pneumonia vta\ at lintcs be capable of pro there is ne\er displacement of the heart 
diiciiJg similar, tf not perhaps aa marked, toward the health) side nor flattening of the 
roenlgcn ra) appcarancis as seen tn masst e diaphragm fi.ndings which one should expect 
alclcctisis The same author in a more if the diseased lung were reallv enlarged 
recent paper (rga?) reports 40 cases of The idea that the pneumonic lung is larger 
pneumonia m ) oung children Sixteen among has been perpetuated from one textbook to 
them presented displacement of the heart to another, and from generation to generation, 
the effected side All the authors mentioned because the lungs are examined on the 
erphincd the daplacement bv compensatory autopsy table alter their extraction from the 
hjperdistention of the healthv lung with the thoraac caMt\ and without the trachea ba\ 
exception of St Engel, who is the onl> one to mg been prexioud) clamped It is natural 
suggest that ‘ it might be dependent upon a that under such conditions with thenegatJ'e 
diminution of size of the affected lung caused intrapleural pressure eliminated the health) 
b) a reflex interference with respiration on lung coUapNes readil) whereas the consoU 
the side ” dated lung cannot It is eas) to lenf) this 

Among roentgen raj phtcs of pneumonia fact b) remoxing the lungs of a person 
at the New A ork Ho^pltaI obtained through shortlj after death from pneumonia, aft?r 
the kindness of Dr W \\ Beldcn * were haxang prexxoush complete]) occluded the 
found a great number showing displacement trachea with clamps One should carefu||v 
of the heart and trachea to the affected ‘^ide a\oid undue manipulation of the hea’th) 
and m almost all, elexation of the diaphragm lung and proceed wuth dispatch because the 

was found iFigs 16,17 18 10) Inasenesof au diffuses through the surface of a healthy 

sbdes of Dr T C Roper* /prepared m 1915) Jung very rapid!) as Lichtheim has shown 
dealing with exolution of lobar pneumonia in Figure 57 giNes the relatise sizes of con 
children, not only did I find displacement of solidated and health) lungs in expenmental 
the heart and elevation 0/ the diaphragm to pneumonia in the dog 
the affected side in practicall) everv one of Thus the last and onl) remaining diner 
these but furthermore, there was a charac ential or ‘pathognomonic’' sign between 
teristic return of the structures to their atelectasis and pneumonia would seem to oe 
normal sites as the diseased lung healed neither pathognomonic nor characteristic 0 
The roentgenograms given b) 0 T Pickhardt atelectasis as is cnmmonl) supposed 
in hi^ paper on “Unresolved Pneumonia are pathologic VL 

5. Un of interest in this respect One can clearlj , 

it m this author S illustrations displacement In the pathological examination we 
of the heart to the affected side and homo marked si^anties m jSj 

^'‘1 1 /^f flip di.mhrac'm (Fies 2 tasis In both conditions the lung is airless, 

lateral elevation of the diaphragm ^ gs consolidated fleshv fnable. and 
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Ihe ninth day alter operation bronchial breathing 
»as heard o\er the lower half of the tight lower 
lobe From this da> on the breath sounds gradualU 
became more distinct over the remainder of the 
lung and the bronchial breathing over the right 
base gradually diminished The heart came baeV. to 
Its normal position after some time 
Elwyn (46) considers the above cases as 
of “uncommon occurrence ” I do not agree 
with this opinion and consider these cases 
much more frequent than generalU believed 
If the> are not reported more often it is be 
cause special attention had not been given to 
them In these two cases of postoperative 
massive atelectasis, the middle and lower 
lobes were involved because of the occlusion 
of the right bronchus below the lev el of the 
upper bronchus, then because of the ths 
lodgement of the “plug” the middle and 
lower lobes became aerated, with the excep 
tion of that portion of the latter dependent 
upon the first posterior bronchus which 
remained occluded It is of no little im 
portance that the persistence of the occlusion 
vas due to increased virulence of the pneumo 
cocci, It is known that viscosit> of the 
j ® and amount of fibrin depend upon 
me degree of virulence of the pneuTtio<occi 
the Simple atelectasis m that pu 1 monar> 
territory corresponding to the first posterior 
bronchus was transformed into lobar pneu 
monia, or more evactlj into a pneumcKOcac 
atelectasis because pneumococcit cellulitis 
eveloped This sequence of phenomena was 
c^pvated in the second case of Elw") n (.46) in 
exactly the same way 

If m (he intrabronchial exudate instead of 
pfieumococus of low virulence staphylococci 
streptococci, or anaerobes were present a 
^ppurition or even gangrene of the lung 
'got have ensued A good illustration of 
and Churchill 


sif,T, if 31 >eaT8 a currettai,c suspen 

iT»r. .tneute^ ovanectomv and apnendectomv 
alter fv”"* '‘nder ether anaesthesia Immcdiatclv 
anr..,. j'® cough and later green sputum 

ea^p "^bout 3 months later the sputum be 
*«“«een da}s alter the onset she nas 
p Massachusetts General Hospital 

belan. 4U® ^ dullness at the base of the right lung 
lrtmit«« diminution of vocal and tactile 

ws and of breath sounds A few moist riles 


were present The sputum was foul, about 7 ounces 
per dav Bacterial examination showed influenza 
bacilli and streptococci Roentgenograms showed 
the mediastinum displaced to the right and the 
movements of the diaphragm markedly limited on 
the n^ht side 

These case histones illustrate the striking 
simtlanties between postoperative atelectasis 
and pobtoperattv e pneumonitis They demon- 
strate the paramount importance in the 
various suppurations of the lung, of the ob- 
struction of a bronchus with consequent sup 
ptession of the normal drainage of the corre 
spondmg bronchial tree, such drainage is the 
natural mechanism for self defense and 
sterilization of the lung 

TIIEORV 

From experimental and clinical investiga- 
tion, the conclusion is drawn that there are 
no diRcrences between postoperative pneu 
monia and postoperative atelectasis other 
than those due to the type and the virulence 
01 the microorginisms infecting the occluding 
bronchial mucus I am convnnced that the 
determining factor in the production of this 
condition is the more or less temporary 
' plugging” of a bronchus by mucus, which is 
followed by the absorption of the alveolar air 
and aUlectasis of the corresponding lung 
However the term ‘ plugged” must not be 
taken literally — no more so than the term 

corking ’ uacd by Chevalier Jackson (71) 
The obstruction of a lung does not depend 
only upon the consistency and viscositv of 
the bronchial exudate It depends as well 
upon the expelling force of the lung Very 
visad and tenacious mucus may not be able 
to obstruct a lung which maintains unim- 
paired Its means of defense, mmely coughing, 
Hspiratoty movements and activity of its 
ciliated epithelium The cilia probablv help 
break up the column of mucus and cough 
expels this mucus from the bronchus On the 
contrary, very thin mucus may be able to 
obstruct a bronchus when the lungs are at a 
disadvantage— as they often are after opera 
tions because of suppression of the cough 
reflex by narcotics pam, posture, sphntmg 
of the thorax, paralysis of the respiratory 
musdes or because of general weakness in 
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lower m the chest Roentgen ray picture revealed 
the heart m normal position diaphragm lower 


cannot agree wnth Rigler because there are a 
great number of cases of atelectasis with a 

‘ f degrees and more Tilth a In these cases atelectasis complicated an 

13,000 Mhite cell count Shall ue consider already etislinj: pneumonia Horn noiild it 
these cases as atelectasis or as pneumonia’ be possible to csplain the pathogenesis ol 
e now that in aimoat e\erj case of atelectasis in these cases b\ ■vasomotor or bv 
atelectasis, pneumococcus is present in the reflex nervous obstruction of the bronchioli 
hronchial ™date, and often in pure culture of the affected lobe or by embohsm' I be 
he lact that the development of pneumo Iieve that in these cases a temporary obstnic 
coccic ertipjeraa is unusual in atelectasis tion of another bronchus occurred which 
seems surprising and this is due, I believe, to produced an atelectasis of the lobe corre 
the [oiv virulence of the infecting agent and sponding to that bronchus If, in these cases 
^ the ra^d liberation of the bronchi In the bronchial obstruction had been of longer 
Case 5 of Rjgler ue have the same phenome duration and the pneumococcus virulent 
non as in the ca«es of Elwyn (46) given later enough to produce pulmonarj cellulitis in 
In this patient ne have a dear cut case of stead of simple apneumatosis we would have 
postoperative atelectasis which because of had an ordmarj extension of the pneumonic 
the presence of virulent pneumococci in the process to the newly affected lobe Here on 
exudate occluding the bronchus was trans the contrarj, has happened exactlj what 
formed into lobar pneumonia N B Cwyn, occurs in postoperative atelectasis where, 
in 1926, reported cases of atelectasis com although pneumococcus is present, lobar 
plicating pneumonia pneumonia does not develop, because of the 

rapid liberation of the bronchus from the 
Case r A woman 60 jean old wuh lobar mucous “plug” This same mechanism can 
meumoma bad compleM consalrfatioi, ol ihe tighl 535,1, 5,p|3,„ ,1,5 proffuctum of the so called 
lobe About the fifth da> of the disease she was rsTAiwen 

suddenlv seized with d»spncra prostration and abortive forms of pneumonia Tfes oi^mon 
cjacosis and the upper lobe which was formerU veems corroborated b> the fact that pneu 
overexpanded was now apparenttj sobd The monia can complicate atelectasis as is shown 
phjsical signs were those of a newfv consolidated jn the following cases of £^*>0 (46) 
area, but the heart was di placed to the ngbt beat 


to the rig’ht border of the sternum Clearing 
began in 6 hours and the heart returned to its nor 
mat position m 4 days 

Case 2 PaCienf enfered «ifft signs of a smaU 
area of con«obdation at the left base Punng the 
night there occurred an attack, of dvspncra and m 
the morning the involvement seemed more evlen 
sive There was a marked displacement of the 
heart the apex was felt in the left anllary hoe the 
left chest was flatter than the right Koentgeoo 
grams showed a typical picture of atelectasis Heal 
lOg occurred after a week with return of the me 
diastmum to its normal position 

OSF s A boy of 6 had pneumonia m the left 
lower lobe Involvement of the left apex occurred 
at tVe end of a weeks without added distress The 
chest was completely solid sounds were tubular 
but varvmg From day to dav the presence or ab 
sence of rales w as noted The left chest was su^en 
and motionless The nght chest w; 


CasE I The da/ after a left herniotomy the pa 
pent developed a cough and had pain m the nght 
chest Breath sounds were absent antenorlv and 
over the aght eftese and befow the third nb Tte'e 
was marked dullness and diminished breath soua^ 
below the angle of the scapula postenorlv The 
heart was tLsplaced to the right These Symptoms 
persisted for 4 dav s when dullness bronchial breath 
ing and rales over the loner half of the nght loner 
lobe appeared The roentgenograms showed a 
dense shadow over the lower half of the right lung 
and the heart and the trachea and raediaslJi-ni 
displaced to the right , 

Case 2 Colostomy was done lor carcinoTii 01 
the ileoc^al junction on June jo \ roentgenogratn 
taken previous to the operation showed the chest to 
be normal The same day the temperature rove to 
102 degrees The dav following the operatioo^^'" 
phvsical eiarainatioQ showed breath 
markedly diminished over the loner f 


.junds 
thrrd> of 


Sd ""““rbii bmVSi'ip'Krf to tlio left £e n^ht lung .ateno* snd On 

„ .nrA The left diaohrs/tm was devaied to the cussioa there nas a tympanitic note jn iron 
U? e\ of the third nbmfront The left lung was very dullness from the spme of the scapuk to the 

oimctme eavenoflmd Three dav s postenorlv Roentgenograms on the third 
solid behind puncture dj.piaced to the tigW 


.notion eViowed that resonance was ap soonea nearc ana iracuca — '“r ■ 

^^''^iny'^^he midback and that the heart was and a very high diaphragm on the same side 
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mmy cases following abdominal operations, 
lie ere able to observe signs of consolidation 
over a part of the lobe, which disappeared in 
20 to 4S houis, often dunng the examination, 
after a fit of coughing In some of these cases 
a roentgen raj examination showed a high 
position of the diaphragm on the affected 
side ” He considers that atelectatic areas are 
present most often after abdominal opera 
tions and that infection spreads to them due 
to a bronchitis existing before the operation 
or caused b> the amesthetic 
It IS interesting here to quote Jleltzer, who 
studied the pathogenesis of experimental 
pneumonia in the dog He suggests that ‘ in 
the human a previous cold maj furnish a 


mucus secretion which might occlude se\ 
eral small bronchi and thus prepare a favor 
able ground for the pneumococci which sec 
ondarilj infect this mucus secretion, under 
these ciicumslances, pneumococci develop 
rapidlj and invade the surrounding tissues 
Lee (1924) believed that collapse of the lung 
mvarjing degree is a constant phenomenon 
in an> operative procedure and in traumatic 
or mflammatorj mjurj of the heart and 
bronchi 

Czerny (34) ,m 1905, considered as the cause 
ot postoperative pneumonia “retention ol 
bronchial exudate in the bronchi ” and created 
ttie term “retention pneumonia “The desenp 
tion he gives of it is absolutelj identical with 
that found in “drowned lung” of Leopold 
(81) m atelectasis 

The relation between pneumonia and 
^ electasis was seen by these authors, but the 
importance of this relation had 
ot been grasped Iht possibility ol second 
of an atelectasis, sajs llwyn 
« h does not solve the question, but 
erely puts it back a step further The ques 
collapse of the lung 
'se Scott ind Joelson (1927) in a rather 
statement, hav e said “An explana 
on of the origin of postojierative massive 
e cc pis will undoubtedlj do far more than 
to K mjsterj since it ma> prove 

in- f ^ ii^Portint step in reduang the 
postoperative pul 
^ complications now classified as 
Pneumon,!' But it is reaUj ustonujung 


that the man who clinicallj discovered mas 
sivc atelectasis, W Pasteur (loi), had the 
clearest foresight as to the significance of ate- 
lectasis “I feel sure,” he wrote in 1910, 
“that when true history of postoperative 
lung camplications comes to be written, ac 
tivc collapse will occupy an important posi 
tion among the determining causes ” 

I consider that atelectasis in its different 
forms multilobar (massive), lobar or lobular 
(patchj) due to pre operative or postopera 
tivc bronchitis, is not onlj the forerunner of 
postoperative pneumonia or broncliopneu 
monia, but that it is an initial and integral 
part of the disease sjndrome It is a mam 
festation of the role bronchial obstruction 
plavs m the causation of pulmonary compli 
cations Bronchial obstruction is the starting 
point of pneumonitis, lobar or lobular, and 
most probably also of abscess and gangrene 
as well Ihe particular condition ansing will 
depend upon the infecting agents So long 
as the bronchi are open and their drainage 
insured, the lung maintains asepsis by the 
mechanical means at Us disposal — evapora 
tion expectoration, activity of the ciliary 
epiihelturo, and the antiseptic power of the 
mucus (Arloing), but when obstruction oc 
curs the fate of the parenchyma depends 
upon the microbes present in the occluding 
mucus If they are of low virulence, there 
will be a slight degree of inflammation, a slight 
amount of exudate, and little or no fibrin 
The air will be absorbed, and the walls of the 
alveoli will collapse completely, reducing to a 
minimum the size of the lung with marked 
displacement of the mediastinum, heart, and 
trachea and with elevation of the diaphragm 
II the mucus be infected with more virulent 
pncumorocci, then a condition called post 
operative pneumonia (postoperative pneumo- 
cocac atelectasis) lobar or lobular, will de 
velop The amount of exudate will be 
greater and consequently the decrease in the 
size of the lung less marked and the displace 
ment of the mediastinum less conspicuous 
If pyogenic micro-organisms are present 
tstaphy loojccus streptococcus influenza ba 
cilli etc) abscess may result if the occlusion 
IS suffiaently prolonged If, finally, virulent 
anaerobes are present, gangrene may ensue 
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\\isting il nesses bedridden patients, etc The rapiditj of the eTpukon of mucus de 
An evampje of the possibilitj of bronchnl pends not onlj upon the condition of the 
Obstruction bj thin mucus is gi\en m the patient and the expelling force of his thorax 
case of Jlirrington But also upon the amount of fibnn present in 

A man of 2S jears was operated upon for right the exudate—an amount which we ha\e 
ncphrcctom> under ether anesthesia Tnentj four ■ilre 3 d> said was proportionate to the Dnd 

A'"d t 's s. -■> 7-'““ 

W « 3 S compfetefv opaque the heart and ihe JU'estigalion of Archibald and Broira 

trachea displaced to the left and diaphragm in%a i cough reflex, and the conclusions drawn b\ 
ble because of the dense shadow A Lronchoscopic Lec, T ucker, and Clerf concerning the pn>- 
introduciKMi of duetton of bronchial obstruction are of great 
the tube a thin seroua serrptmn tvium/l «..» ,.t • , , , , t ® 

interest m the elucidation of the roechanisin 
of this obstruction 

2 If the obstruction is prolonged and the 
\irulence of the pneumococci sufficient a 
pneumococcic cellulitis (as in medical lobar 
pneumonia) will follow This m postoperatu e 
I’neumococcus is reported practicall> in cases is gcncralfj mild and produces a paea 
exerj ca«c of atelectasis and postoperaiue monitis comparable to the mild Ut« el 
pneumonia m whicli bactenoJogicaJ examina medical pneumonia (called via^adie 
lion has been made Furthermore, as A O Moillts) In this waj the condition starts as 
Whipple has shown, this pneumococcus, atelectasis and continues to dexelop as 
group 4 ts identical wjth pneumococcus iso pneumonia (ca«cs of riwj-n) When the 
lated from the mouth of the patients prexnous major part of the mucus exudate is txpe”€d 
to operation This pneumococcus is generaUj and onf> a few bronchi remain occluded we 
of a low Mrulencc so that the exudate will mil have forms similar to those obse’xed b' 
not be rich m jibnn Wadsworth has clear)> Rigler (Case 5) with pneumococci in the 

established that the amount of fibnn m the oeduded area becoming more xnrulent 

exudate is proportional to the Mrulence of 3 If the obstructing mucus is infected 
the organism inth pjogenic organisms, suppuration ma* 

What mix be the course of an atelectasis follow if the obstruction is prolonged B 

once established? There arc various possi anaerobes are present gangrene mov en«ue 


the tube a thin seroua secretion poured out of the 
trachea the consiatcnc) of the fluid was not 
thick as in the case obsened bs TucLer Daspnera 
and c\atiQ u subsided immediate^ after aspiration 
of the fluid A roentgenogram taken 15 mmitcs 
after showed the heart in normal position and a 
marked decrease in the pulmonan den>.it\ 


The origin of lung abscesses follownng ton 
sillectomies bronchopneumonia or pneu 
momas are due I believe m the great ma 
jontj to the same mechanism The ab 
sces-'cs following delated or unrc«ohcd 


bilities 

I puring a coUobing spell the mam coI 
umn of mucus mav be disrupted or expelled 
and the afTected lung 15 rapidl) aerated or 

there mav be a partial expulsion and onl> s<.cs'cs — , 

partial aeration of the parenchvma Another pneumonias arc the most characteristic 
coughing spell wall evacuate cnore mucus this group , 

some bronchi will be freed and so on until the \iewed from this an„le the problems 
lun" is completel> aerated The fact that postoperative bronchitis atelecta^ a? 
aeration of the lung proceeds from above pneumonia are grcatlj "iimpliucd 


aeration ot tne lung proceeos irom aoovc pucuiu^^uia - . 

downward makes it easv to conceive the uon between them has interested 


"creation of an airwaj by disruption of the authors riwjn suggested 


obSructing mass of mucus and consequent greater number of postoperative 

. „ /-/^rr.r,T,>rp rth«iiniriM>n snto xiere due to infection lakingplaceinatelcct 




k,k aerated portion mav again be ob 1471 “attentionnasespcna I, directcamoara 

Sorted "ome a.eleLt.e ev K 


pKIhe" aS:;; tl tb; pb,.cd »gr.a fct fen davs loljo.mg the operaPon 
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to understand that under the combined effect 


of narcotics, pain, and posture, the} are 
decreased, cspcciall} after operation upon 
the upper abdomen or after thoracic trau 
matism (J R Bradford) Also, as Head and 
Pov\ers ha\e shown, the \ntal capacit} de 
creases considerably after operation on the 
upper abdomen tor the same reasons the 
lesion appears within 24 hours after operation 
and clears up as soon as the means of defense 
of the lung are reco\ered 
From these considerations, we can con 
dude that pre\ention of postoperatue lung 
complications should be possible if we coulcl 
pre\ent the formation of mucous ewdate and 
the decreased \entilation of the lung espe 
oallj that of the lower lobes How can this 
he accomplished? I belie\e that since the 


'iscositj of exudate is dependent upon the 
Mrulence of pneumococcus group 4, e\er> 
attempt should be made to decrease the \aru 
hnee of this microbe Careful pre-operati\e 
cleansing of the mouth, a preliminar} inspec 
tion by the dentist, and a mouth wash with 
optoemn, hydrochloride, i 500, repeated ever> 

3 or 4 hours will be of great help Optochin 
Is a powerful and specific bactericidal against 
pneumococci The internal use of optochin 
Base has gisen some encouraging results 
Olorgenroth and Lev}, A E Wright 
“aldvvin and Rhoades, Walter, Cross) With 
/ J on the Second Surgical Division 
Bellevue Hospital, I experimented with 
Ptochin base by mouth and the hydro 
orate salt b} rectum, before and for 24 
operation without noticing any 
arked differences wnth the cases tahen as 
ntrols I shall not insist upon the necessity 
d possible operation in the pres 
e of a common cold or of a sinusitis The 
portance of these conditions for the de 
P'^^'op^f^tive pulmonary aim 
(Uu has been sufficiently emphasized 
Cleveland, Churchill etc) 
tlif..-* ° omphasis upon another 

far ^Sont, which seems to me thus 

^ ° ®^ort a marked influence in the pre 

postoperative pulmonary com 
(_.« ^his Is the use of a mixture of 
not '^‘O'lde and oxygen, or even air It is 
ecessary to enter here upon the theo 


retical or experimental detail of this important 
question The results of the experimental 
work of Henderson and Haggard, Birnbaum 
and myself will be given m a paper to appear 
shortly * Suffice it to say that carbon dioxide 
seems to act m two ways first, by producing 
hyperventilation of the lungs, it prevents the 
deliaency in respiratory excursion which fol 
lows operation especially on the abdomen 
and thus provides the alveoli with the neces 
sary amount of air for expulsion of intra 
bronchial secretion Second, it appears from 
our experimental data that carbon dioxide 
by decreasing the hy drogen ion of the exudate 
acts upon the pneumococcus to inhibit its 
growth and probably by favoring the pro 
teolysis of the fibrin in the exudate Both of 
these actions have as an effect, besides the 
decrease m virulence of pneumococci, the 
liquefaction of the exudate and its easier cx 
puUion Henderson and Haggard (60) m a 
preliminary paper insisted upon the impor- 
tance of the last mechanism The results 
obtained by Scott and Cutler (1928), Sixe, 
Dzialoszynski (1927), Fischer (i9'’8), and 
others show the real importance of this meth 
od in prevention of postoperative pulmonary 
complications 

The authors mentioned used the carbon 
dioxide-oxygen inhalation with the idea of 
washing out the ether after anesthesia, fol 
lowing the advice of Henderson and Haggard 
(62, 1921) and the brilliant results obtained 
by these authors in the resuscitation of carbon 
monoxide asphyxias (61, 1922) and alcohol 
intoxications (63, 1924) Henderson and 
Haggard (60) believed that prevention of 
lobar pneumonia m cases of carbon monoxide 
asphyxias by treatment of carbon dioxide 
inhalation was due to the rapid elimination of 
carbon monoxide But they could give no 
dear explanation of the exact mechanism of 
this action The experimental work of 
Coryllos and Birnbaum (27) brought the 
solution of this problem by showing the rela 
tion existing between atelectasis and pneu 
moma Hyperventilation acts in both dis 
eases bv relieving the obstruction, aeratiiiL 
the apneumatic lung and above all by re 
estabhshing a free bronchial drainage 

>Tku(>*i>crLttippe>rHiaArcb Int Med 1950 Jv je 
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n, tu tur. . . piano Hire spring de\ace m order to a\oid 

By the theor> thus dev eJoped, the putbo cxpuUion of the billooti Deep respiration 
genesis of pathological postoperative pulmo- an<J thorough aeration of the broncLl air 
narj conditionscan be explained and the foun vvajsand the alveolunsure against stagnation 
Ration laid for a preventive and air tine or accumulation of mucus mth possible 
treatment, b'ise(I upon sound ctjojogjcal pnn occlusion of bronchi The inspiratorv dilation 
ciples Eronchial obstruction cannot be pro- of bronchi the alternating respirator} cur 
duced unless two factors are present The rents of air, the cdiarj mo%ements, and the 
iirst IS a more or less viscid bronchial secre expulsive powers of coughing are the usual 
tion and the second the inabilit} of the lungs defenses of the lung against infection To 
to expel It This second hetor mil depend these must be added the antibacterial proper 
upon the \iscosit) of the exudate and the tns of the bronchial mucus 
degree of impairment of the means of defense But m case of bronchitis there i», besides 
of the lung Consequent!} , the elimination of increased secretion, a number of other modi 
all or one of the factors named ifthisconcep fications, prominent among which are a 

tion be correct, will prevent or cure post h}'pcrami3 of the mucosa with a more or less 
operative complications of the lung (of non- marked degree of mdema and subsequent 
embohe origin) Let us consider each of these narrowing of the lumina of the bronchi 
factors separate]} Moreover and this is to my mmd the pnn 

I BronOncl secretion It is known that cipal factor, bronchial inflammation allows 
mucus is abundantl} secreted b} the in group 4 pneumococci normallv present in 
nufneraWe mucous gfands of the bronchi (of the mucosa of the mouth and throat to 
1 milUmetcc diameter and up) as a response descend the air tract, their presence modifies 
to the slightest irritation of the bronchial the nature of the bronchia! secretion, which 
mucosa, and that it is constant!} pushed now becomes richer m fibnn and much more 
outward b} the ciharv movements The viscid A vicious circle is thus created, the 
cilia can propel foreign particles at a rate of increased viscositv renders expulsion ofbron 
o 5 millimeter per second Dixon and Inchle} chial secretion more difiicult, and its po 
describeil an ingenious apparatus the “cilio longed contact with the mucosa increases tw 
senbe, ’ by which this rate can be measured inflammator> reiction of this membrane ana 
with precision Under normal conditions, consequent!} the amount of bronchia! secre 
the amount of mucus secreted is small and tion The motilit} of the epithelial cilii 
the ciliar} movement suffices for its ehnuna becomes more and more unpaired It now 
tion But with the slightest irritation it the cough reflex decreases m force or cea es 
increases considerabf} and its contact in altogether if the amplitude of 
increased amounts with the mucosa of the dirnmishes and if the patient is inunobiluea 
larger bronchi produces cough which con in one position it is eas} to understand how 
tnbutes to its expulsion The expelling force bronchiil obstruction mav occur The 
of cough IS considerable For this reason, it nism of cough desenbed b} Archibald an 
IS almost impossible to obstruct the bronchi Brotvn gives a clear explanation of the P 
of a and produce obstructive lesions if duction of patch} lobar or massive ateie 
the animal is not complete!} and deeply tasis according to whether the 
anaesthetized, and this for several hours after a small lobar or common bronchus en 
the obstruction For that purpose Coryllos At the same time it explains how displacemei 
and Bimbaum (25-29), and Lee Oetf and of this mucus can create an 

lutLer used am}tal (iso am}! ethyl bar result m a lemporarv or permanent c^u 

bme aartillj) for anaa. ol .he muces ...th a lemporarj o, pern.»e». 

thesia m their ewnmental horh E.en aeration of the im oh cd tuns t- , 
hen cough has olten piodoeed ^hen m, a 'a Jad. S 

^vfctn.rtiM balloon was being in 9 ated m the of defense of the lung have alrcad) 
SoSr^d' to uee a smau mentioned In po».operame eases, it .= easy 
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5 to 10 per cent carbon dioxide and oxygen 
If speaal mixture tubes are not axailable, a 
rubber bag is filled mth oxygen and carbon 
dionde added to it There is no danger m 
ii«ing mutures of e\en 15 per cent carbon 
dioxide If a special Henderson and Haggard 
inhalator (as used b> Fire Departments) is 
ai’ailable, the xahe is fixed at 10 pounds 
Immediately after the first few inhalations 
respiration is modified and respirator} mo\e 
ments become deeper After a bttle expe 
nence, it is easy to regulate the amount of 
carbon dioxide and ox}gen gi\en, so as to 
maintain the patient in a condition of deep 
breathmg It is not necessaiy to prolong this 
inhalation oxer 3 to 5 minutes at a time 
E'er) j to 3 hours, when the patient is in the 
"ard, a tube of the mixture or a bag as de 
scnbed aboxe ma) be used m conjunction 
'nth an anmsthesia mask or a nasal catheter, 
and carbon dioxide-oxygen is gi'cn for 2 
niinutes at a time At the same time the pa 
tient’s position is changed, and this, howexcr 
w\ere the operation performed upon him 
»a> haxe been The more sex ere and pro 
longed the operation (particular!) if ab 
doaunal), the greater is the danger of a post 
operative pulmonar) complication, this later 
compbcatiofi is a far greater danger to the 
patient than is the change in position In 
cases in which consolidation has already dc 
' eloped the use of a tent or chamber wnth con 
Imuous OX) gen and intermittent carbon 
uio'ude administration is advisable Finall) 
in the cases of dela) ed atelectasis or when the 
‘Ong appears drowned m its secretions and 
"hen cough and expectoration are neither 
present nor can be induced b) rolling the 
from side to side, bronchoscopy 
s ould be used It is a bold measure, at least 
*: considered such at the present time, but 
•t may be a bfe saving procedure 
If the thcor) that postoperative bronchitis, 
atelectasis, bronchopneumonia and pneu 
rnonia are simply difiercnt stages or manifes 
ations of the same morbid conditions be 
correct, then the treatment proposed to over- 
TOtne bronchial occlusion and insure free 
nunage of the bronchial tree for 48 hours 
,sf (when the means of defense 

the lung are impaired) will enable us to 


avoid postoperativ e pulmonary complica 
tions In cases m which these are already 
developed, the treatment described, b) aim- 
ing at the cause of the complication, the 
pneumococcic (group 4) bronclutis, will help 
us avoid their extension and hasten recovery 
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that he cannot etpectorale and if after a 
reasonable time he does not improie, I con 
sider that there should be no delaj in a«pirat 
ing the bronchial secretion b> bronchoscope 
tt e need not fear shock from such a procedure 
J ha\e already sho'VTi that esen m toxic 


appear shortI> xiill Once a postoperative lung complication is 
show tha in experimental atelectasis m dogs, established, carbon dioxide inhalation is ,a 
If wc extract the obstructing balloon and dicatcd We should not forget, hoiiever 
place the animal in an atmosphere of air con that the liquefied exudate should beer 
taming 5 to 7 per cent of carbon dioxide, the pectorated and the method of L Sante fug), 
lung wall be aerated \erj rapidU (15 to 60 namel> turning the patient on the health) 
minutesj Dogs with experimental pneu side several times a daj m order to induce 
monia appear to have a far lower mortabt} cough, must be used We need not be afraid 
rate if left in this atmosphere for a time varj- of the convulsive and the occasional asph)ii 
ing from 6 to 36 hours ating cough which maj follow the rolling of 

It IS not cliflicult to understand the aeration the patient upon the heatthj side I have 
of the apneumatic lung after the relief of never noticed an> untoward effect from such 
bronchial obstruction But it is not easj to cough If the condition of the patient is 'uci 
understand how pneumonic and consolidated ' ' - - • 

Jung will be aerated under carbon d/oxide 
hj-perv entilation This supposes the ebmina 
tion of the occluding agent in pneumonia and 
it IS prcciselv this mechanism which remains 
obscure This point is now under invcstiga 
tion W c can state at present that under the medical pneumonias, there is no shock ahn a 
influence of carbon dioxide inhalation the skillfull) performed bronchoscopj (24) The 
bronchial exudate appears to lose its vis number of m) cases m wheh carbon diosade 
C08it> , IS transformed into a thin froth) secre inhalation has been used as a curative pro 
tion, which IS more easil) expectorated or cedure is not as )et large enough to al'ow 
aspirated bj the bronchoscope or resorbed, definite conclusions to be drawn 
and the lung can therefore dram and become In arecent paper, Binger, Judd, Moore, and 
aerated In dogs which after several hours Wilder have showm that good results were 
respiration 0/ carbon dioxide 6 per cent air obtained in the treatment of postoperative 
mixture, survive extremel) toxic pneumonias, pneumonia b) the use of ox)gen inhalations 
the change was quite rapid, the animals Judd and Passalacqua used o'^gen inhala 
come so rapidly out of the toxic condition tions, both as a proph\ lactic and curative 
that one cannot help being impressed This measure In a group of iSo unselccted ase>, 
experimental work wall be given m detail b) there was no casual t> although 43 pahs”** 
Bimbaum and m)self in collaboration with alread) had a slight degree of pulmonary con 
Henderson, and Haggard in a forthcoming gcstion and 32 patients had obvious signs 0 
paper At the present time laborator) and dm pulmorui) consolidation 
ical investigations allow us to state that this Fromm> ovv n experience I consider the car 
method constitutes a means of preventing bon dioxide and oxygen method superior 0 
postoperative lung complications far more simpfeoxygen inhalation TheJatterpreven s 
efEcienth than any of the methods thus far anoxauma whereas the former by increasing 
employed the ventilation of the Jungs and vei) 

The elimination of other factors favonng by direct action upon pneumococcus an 1 > 
development of postoperative lung compbea liquefying eflcct upon the exudate stn^ 
tions namely narcotics and posture, should the cause and not onlv at the symptom 
not be neglected The patient’s position m the disease 
bed should be changed often if Ibeie is no Ttuisiyut. 

other contra indication, a moderate Trendel The technique I consider quite e 
enbure SSn IS desirable The use of as follows fmmechatel) at ^ 
'itrnr.ine^vhich very probably after a sup operation (c«peaally 

secretion renders it more vT<id dependent!) oftheamrsthcsia u>ed,t P . 

ToXb °d.speS 



™s rUL.— COMPU™ ANB BKO.CHIA. OBSTRUCTION S„ 


>,1 usi".: 5;s.?.',pr!i;i.“u'\Wo. 

.8 MS“‘E.S”zi”L..t« ■!■' P“Xl"™S 

luBgentomphlationfn und TWtscbe 

bestetbungen zu deren .^2Mhr 

ZUchf f Chir I9»4 

fChic,i9ii S7. ">en ““ \\chnscht i92« 

89 r'^L Massive atelectasis Surg Oin N 

,» 's,S; F a ,Y, 5if*A“J 

EP Postoperative pulmonary atelectasis Arc 

„ Mara’s’ ” U.te Emt Mtthode ■•> ''Pj; 
mentallen Eneigung Pneumonic etc BetJ win 
^\chIlsehr 19*4 Jul> P >3Sr , , ^ 

9J MiECUCS \erhandl d deutsch Gesellsch • 

93 Mc^, R. ilerrmg Breule Refl. J Exper Med 

94 MoRGtNWTO^’and Uw Berl Urn Wehnschr 
« M[^IixfF^'V,^c\med^^clmKh^ .897 P 

96 M«88o\ il C Pulmonary aspect of lonsillec 

tomy etc Larynzoscope ig’i “*** 9»9 

97 NsVber. ArcLf Wlm CW J9r« 

98 Noam G .aodLAVBts H R- M 

tie Chest 3ded Philadelphia \\ B Saunders 

99 Pastojs \\ Massive coUapM of the lung Bnt 

J Surg 1914 P 587 
too Idem Lencet 1908 11 sjsr 
101 Idem Lancet 1910 u toSe 
loj Idem iVm J M Sc 1890 c ni 
183 PrswtiL Mien klin Mchnschr i9«3 P 34 
104. PicKR-ARDT 0 C Unresolved pneumonia AKO 
Sure 1938 avi 193 _ 

lOj PoppERT DeuUche Ztschr f Chir 190* “ 

io5 Powers J H Vital capacity its significance etc 
ArcE Surg 1938 avu 304. 

to; Pratt J H and Bcshxeu. C F P{ff 

nosis of Diseases of the Chest Ihibdelphia 
\\ B Saunders 1936 

Jo8 QrExu and Obprlis La Pneumonie Postoperaioire 
Arch mM chir delappar rereeri 1937 u * 

109 Rekbard Deutsche Ztschr f Chir P_i39 


Rekbard Deutsche Ztschr f Chir P >39 
Riebert Zusahe in Bczsola Dom ^Beilrage ror 
Ilislologie des Fibnn Pneumonie Aren 1 path 
Anat,i8g4 csttvi 145 . 

iir Ricix* L O Vfassive collapse of the lung Minne 

EotaM J 1936 IX 336 
113 Rortu Beitr a klin Chir igso p 57 
113 Rou-nt) C R and Cueret T E Postoperative 
massive atelectasis Lancet 1938 cciv 5473 
ri4 Rotolard T Le Collapsus agu du poumon 
Presse mid 1939 xixvii 36 
115 Ritp a Postoperative thrombose ond lungenem 
bohe Arch f 1dm Chir 1931, exv 672 


.tA Sabi^F R Science 1916 xliv *45 , 

\\l of 

hS Ann Surg *9*8 *f* 

h”e^' Bikteml'^MV^ collapse of the 
lung Ann Surg i9*7 i ,„,n tii 2ti 

W, ISSm E oi’pjj™”'!' “‘"Z 
s^'ir SpS"™'”'' 

Po«opra.v, 

with carbon dioxide) J Am M Ass 1930 
, I 'I andjoeisov.l J roitopmli'e 

’ lldtcUsu uitentt «f !»»»'« A"'' 

„6 "c’ Post»ptnUve mam colkp.t 

of the lunc Arch Surg , igJS J 73 
1*7 SiNCEP J J Bronehography Arch Surg ip*? 

'a”'b*'’J aIeeaupee Qua,. I M 

130 Somv B^ P’*'”*'*"*^ '°''*P** 

,31 StJruvc’^H *L ^^lurnan Physiologic 4th cd 

Twtts^w* \v’%eber die Respiralion^t von 
^ Caien in der Bnisthehle Arch f Exper Path u 

. TirotvS^'F* Ueber^Mediastinalverlagening bei in 

filttaliren Lungenerknnlungen un baughngsalter 
Monastchr f Kanderh 192* 3» . 

Its Van Mechelen V Narcose a Lether Arch m 
ternai depharmacod et Thetap 19*6 J«u 

,3S Wadsworth A Experunental studies on the etiol 
ocy of acute pneutnoruUs Am J M 80,1904 v 

it6 Walicmn a Dispbcement of the heart m pneu 
monia Acta padmt 1933 m 8t 

,,x Waiter H Erfahrungen rrut optochin by chirur 

^ gishan erltranlten Milt a d grens^eb d Med 
u Out 19*8 XXX 18 

,38 Watson and MEiCiLAsBnl J, *9*9 P 303 

„9 Wharton L R and Pierson T V\ hfmor forms 
of pulmonary embolism after abdominal opera 
tions J Am. M Ass 1922 Iwix 1904 

ia« Weber L UeberaeUveAcundeningenderArteriel 

len Blutfuhle der Lungen Arch, f Anat u Phy 
siol 1914 suppl P 377 , , . 

1*1 Wessier H Suppuration and gangrene ot the 
lung J Am M Ass 1919 IsRm «9i8 
I4S WarppLE A O A study of postoperative pneu 
momtis Surg Cynec &Obst 1918 axn 29 

143 WoiiiEE Trail6 Clmiciue des Mabdie aigues des 
Orgaaes Respuatoires Pans 1872 

144 Wright A. E Lancet 1912 pp 1633 1701 
lie Vates j L ViUlcapacitymintrathoracic therapy 

Arch Surg rgsS ni 257 


826 


SURGER\, G\NEC0L0G\ AND OBSTETRICb 


*5 CoB\LU>s 1 uL N and BiRsDVUjt C L Hcsuc 
of the pneumonic lung m lobar pneuihonia Am 
J n be t<}2<) dm Ilf rj 

36 Idem The circulation in the compressed atelectabc 

and pneumonic lung \rch Sure loao ii» 
rjid 

37 Idem I ncumoma considered as pneumococcK mas 

sive atelectasis Bull N \ \cad Med ad senes 
19 3 3S4 

iS Idem Pneumonia etc Arch Surg 1919 ivm lart 


ji Idem lostoperatise pulmonary complications 
\rch Lat \Ied 1922 wu 449 

33 Cutler t C and Morton J T Po toperatne 

pulmonary complications Surg Gjiiec S. OIk« 

1917 XX' bit 

34 CxERNV \erhandl d deutsch GeseUsch f Chir 

1905 Ttxi' log 

35 DcuuER Mien klm MchnKhr 1913 p 3 

36 Dcxon \V E.andiiROOiE G J rby>io| 1903 

«« 97 

37 Dixos W C and Hoyle T C Studies on the 

S ulmonary circulation I The 'asomoict supply 
Physol i9t5 Us 199 

38 idem II The action of adrenati%e and mcoime 
J Ihysiol 1939 Lx'ii 77 

39 Dtxov \\ I and Inciilcv O The ciliascnbe an 
instrument for recording the activity of edia 
J Ihysiol 1905 xwii J9S 

40 Dixo' \\ L and Kasson Tiud Broacho-dilator 
nerves J Ihyswl 1913-13 xlv 413 
41 DeiALOSZVNSkt A Apparatus aur kohlausaurzir 
kualation etc Deutsche Zt chr ( Chir 1037 


43 I iiRicii CitaisTiE R M and BtvcEB C V L \n 
CTperimenul study on duthetmy J pAjier Med 
193S slvii 741 

43 risTiiOM.N » Ueber die Mitkung Bitinclua] 

musculatur nach einer neue methode untersurhL 
Arch f d ges Ihysiol 1S93 b jb? 

44 risEtSBERC Quoted by 'landl Deotsebe Zlschr 

{ Chir ipiJ July p 5 

45 Eluott T R and Dl^CLE' L \ Lancet 1914 


1 3»i 


46 Eliwn Herman Postoperative pneumonia J 

Am M Ass igi3 Lxxls 2154 

47 Idem Po«toperatne pneumonia J \in M 

1934 Ltxxu 3S4 

4S Finsterer I Mien klm Mchn-dir 1913 P 39 
Wien Uin Wchnschr 1914 P 4S Mien Uin 

Wchnschr 1918 p 31 

49 IiscitEx F Prevention of postoperauve lung com 
"* plication by inhalation of carbon dioxide /ea 
tralbl f d ges Med 192% p 2010 
w loNTAlNE R and Herilan-n L G Expenmental 
studies m denervated lungs 3rch Smg 1928 


53 CaimTu JPG Am J 3t Sc 1927 cluiv 4SS 

54 Idem Alassive atclectasia of the lung Med J 1 

Ree , 1926 cxxiu loj 

55 CwYN N B j Ass Am Physicians 1923 imui 


s6 IIackenbroeCii Deutsche Ztschr f Chir 1912 p 
129 

57 IIarrinctov S M et al Ann Surg 1927 rov 


29 Idem Obstructive massive atelectasis of the lung 

\rch Surg 1928 xvi 301 

30 Cross F B Principles and application of base m 

the treatment of lobar pneumonia Med J A 
Rec 1927 lu 31 

31 Cutler I C and Hunt A PosloperaiiAc 

pufmonary complications Arch Surg 1920 1 


<T FoviAtNE^R Cti complications pulmonaues post 
^ operatoires etc Lyon cbir 2928 w 3S4 
c2 Go^TEiv G trfahrungen ueber locale ^estl^ 
^ in dec Bresbuer kJuuk Arch f klm Cbir 1898 

Ivu 409 


58 IlCAp J R The effect of operation upon the viti! 

capacity Boston M & S J 2927 cxoti 8j 
so llEAWi M P andCtEir L H Postoperatiiemss- 
•iiecolbpseof tie lung Ana Sarg 2927111x1 


60 llENHERSON \ and Haccard H W H)per 

Aentilation of the lungs as a prophylactic measure 
for pneumonia J Am JI Ass 1029 xcu 434. 

61 Idem The treatment of carbon monoxide asphyxias 

by means of OrCO, inhalation J Am M As- 
1923 Ixxix 113 

63 IIenherson \ Haccard S M and Coscx-n 
R C Administration of carbon dioxide after 
anrsthesia and operation J Am. M As 1921 
lixvi 673 

63 Hevderaon \ Resuscitation from carbon monoi 

ide uphvTia from ether or alcohol mtoxicatioB 
and from respiratory failure due to ether c8U»fl 
J Am M Ass 2934 Ixxxiu 738 

64 Hente Arch f klw Cbir 290J wiv 339 

6$ IliRScirexock F J Am J M Sc 1922 clxiv 368 
66 KoELSitfR Quoted by Mandl 


70 jAckSov C and LEE M E Acute tnas-iie col 

lapse of the lung lAnn Surg igij law 3“4 

71 jACkSON C Bronchoscopy and tiopMgoseopy 

aed p 3t6 Phibdelpbia M B Saunders ijsf 
73 JUBP L S and PkSsALkCQiA L A The use e* 
oxygen m the postoperative treatment of suimesi 
cases Coll Paper* Mayo Clin xx 8^ 

73 Karsonex If T and A'Cir J E J Med R< 


Chir 1905 Mxiv 136 
7S Rllne and MmEB-NiTC Studies upon expen 
niecital work on rabbits intravital staining C'C 
J Expef Aled igij xxii 311 
,6 Kroch \ Anatomy and Physiology of Capdia 
^e«r^aven kale University I ress 192* 

77 KuEsaiTL Quoted m Mindl 
]l Lee M E Postop'"'*'' cCc 
Ann Sun* 1024 Itiix J06 Bull Ayer C 


Ann Surg 1924 Itiix J06 • 

79 L£x*M *£ ^C«re and Ticker G 

pulmonary atelecla is Ann Surg 192S Uxx 


80 LENORSfA-Nr Ch and J xH' M I 

pulmonaire postoperatoifc J d« ctur 9 

St L^iJsS Mas-ivecolUpseanddrormedlimr 


82 He^ ■'mYs^.^c c'oVpiYof the‘ 

Bedside Diagnosis »ol 11 p r-9 
W B Saunders 1926 _ xr-iome 

83 Letoxi Malrjce Leroumon Pans 'Uiu 

8 , L,S5 n.»= a 'I.™h meJ "cl*!" 



MASON AND BAKER SODIUAt AMYTAL, I\TRA\'E\OUS Al^/ESTHETIC 829 


B 

■ 

■ 

■ 

■ 

a 


■ 



■ 

i 

s 

i 

B 

a 


a 

SI 

i 

m 

1 




1 

■ 

1 

■ 

i 

■ 

a 



s 


m 

a 

■ 

a 


1 

1 

fi 

1 

a 





I 

1 

■ 

■ 


■ 












a 

1 

a 

a 

B 

u. 

l_ 







w 

a 

i 

B 

B 













■ 

9 } 

B 

n 

lJ 









li 

B 

B 











hi 

1 

■ 












J 

> rd 
























s 

l- 

t: 

e 

jj 

1 

is 

1 


1 

1 

i 

,s 

5 

£ 

* 

k 

1 

S 

5. 

•3 

d 

[_ 



L_ 

”8 

g 

i 

s 

k 

1 

5. 

[ 

1 

1 


I Repr«senUU\e curve ol blood pr«'sutf oulsv 
Ma rsjpirstion Ca.se i> Appendeetom> Woman at.ed 
anasthesia »»s 


Chart i ( ombined tpmal anrathesu and ^dmm 
am)(al Case i»4 Subtotal hysterectomy Woman 
acM at years \o inhalation anssthetic necessary Con 
dition good Convalescence very pleasant 


»pinal anasthesia, smaller amounts must bt 
p\en^, and in these cases it is best to adminis 
ter the drug b> Nein because the more rapid 
action permits more accurate control of the 
depth of unconsciousness 
Sodium amjtal, as described is soluble and 
li ma) be administered orally, intra\cnousl>, 
f '®’”tjscularly, or bj rectum In all but two 
“ the su^ical cases listed in this report, the 
oiioisCration was bj ^eln B> this route the 
10 cent solution at a h> drogen ion concen 
ration of 9 8 should be injected at a rale not 
tweding r cubic centimeter per minute, the 
MTien guen mtramus 
any the induction is dela> ed 10 to 40 nun 
es, but the effect is more lasting We ha\e 
' fr administered the drug intrapentoneall> 
^ of intra\enous administration 

a ^ solution w as spilled into the tissues, 
p ^ drm resulted, so that we base not 
subcutaneously By mouth and b\ 
“m larger dosage is required 

ACTION 

rafl^? localizing action of the barbitw 

fh^-t rf As Isenberger points out 

l3i,i ^ct by depressing certain \ege 

centers in the hypothalmic portion of 


the diencephalon, but this is not established — 
any mote than is the phy siology of sleep 

iNDUcnox 

The induction of sleep is rapid and quiet, 
almost drimatic During the intra\enous ad 
ministration of the first 3 to 9 grams the pa 
tient may remark that he is feeling sleepy , and 
if engaged m consersation he begins to slur 
his words, finally he may yawm, and drop off 
into a quiet sleep m the middle of a sentence, 
while the drug is still being gnen As con 
trusted with inhalation ancesthetics, we ha\e 
obscr\ed an excitement stage m only one case, 
that of a chronic alcoholic who sang vulgar 
songs (or several minutes before losing con 
sciousness Several others experienced bnef 
coughing spells during the induction 

WTule with 3 to 9 grams thepatient is asleep, 
with a few grams more he seems to be reflexlv 
hyperscnsiuve squirming, though asleep, to 
the slightest needle pnek, thereafter, as the 
dose IS increased, more profound anajstbesia 
IS produced 

REFLEX, BLOOD PRESSURE, AND PULSE OIANCES 

The pupils become contractf d and in some 
cases fixed so that they wall not react to bght 
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experience with sodium AMYTAL AS AN INTRAVENOUS 

ANAESTHETIC ‘ 

J T\TL MASON MD TACi and JOEL W B\KER MD Seattit Maskinctov 

Tioin Tllc Maun Qicu 

for years the barbilunc In this paper «e m«h to report our etpen 
yLA acid dernatnes ha\e been used for ence with sodium iso amj I ethj I barbiturate 
hypnotic purposes, Jt has only been administered to igs p^ticnt> 
since the preparation of the sodium salts of Amytal is the tradename of jso aiii}! ethvi 
these dcri\atnes that they have been applied barbituric acid It is marL' ted in gram and 
m surgicaJ aoTsthesia The sodium salts are one fiaff fabfets /or soponfit purposes The 
soluble and art- tolerated in doses sufficiently sodium salt, on the other hand, i e sodium 
large to be effective amytah '^bich is ‘soluble, and vntb wbich th^ 

report is concerned, is supplied in 
pure form, as a crystalline ponder nuth com 
In zg 34 , Fredet in Trance reported the in panton ampules of distilled water Uhen 
duction of general anesthesia by the infra ready forinjection thesaltisdissohediathe 
venous administration of somnifene, and in distilled water to give a lo per cent solution 
1027 Dumm, in Germany, reported the simi at a hydrogen ion concentration of eS For 
Jar use of pernokton, both barbitunc deriva convenience in tins report the sodium iso 
lives In thj‘> countrv in jg 6 Page and am»J ethyl barbiturate mlJ be referred to oS 
CoryUos bv preparing the soluble sodium sodmmamytaJ 

salt of Iso amyl ethyl barbituric acid were ^ 

able to inject dogs intravenously and intra DosycEAVDADarivisnMTJOv 

muscularly to produce an esthetic relaxation the dosage is still in the CTperimental 
The dogs went “quietly and rapidly to sleep stage TJie lethal dose for man is unknown 
and awoke after a number of hours active and As with all hypnotics, there is an individuil 
frisky, without nausea or vomuing ’ Page susceptibility factor This to us, seems of 
and S»anson showed iso amyl ethyl barbi greater importance than the nejgJit of the 
tunc acid, or amy tal to be more effective and patient in determining the arrount the individ 
less toxic than barbital 'veronal) Subse ual should receive Susceptibility can btstbe 
quentfy Chambers Alilhorat Hines and judged just as in giving inhalation anxs''^t 
others have studied the effect of sodium iso ics, by the color blood pte^aure, piUe, and 
amyl ethyl barbiturate upon animal mefabo respiration changes as the drug is aominis 
hsm w-hen given m ana-sthetic doses and tered Age and general strength arc important 
their observations are to be found in the Jit considerations Very old or debilitated pa 
erature of the past 4 y ears tienfs may fall fast asleep after j to 4 grains 

InFebruarv of this year Ztrfas and McCal have been given while young robust patien s 

lum, of the Medical Research Department of may require 7 to 9 grams before they lo»e co 
the Indianapolis City Hospital reported the saousness As a general guide in , 
successful induction nilh sodium iso amyl coses we customarily administer ou ^ 
ethvJ barbiturateofgeneralanJcstJiei-iaj’'man amount necessary to put the pa len r 
m about 300 coses ond Lundy of the Mayo to ‘ilcep '' ® ^ . 

Toundation, reported in September at the any patient at one time 
Pan Pacific Su’-gical Congress 1000 cases or other rea’ 

surgical ond medical, in which this borbitunc or breasts, where for “'^'""'"“^Slementar} 
acid derivative had proved of value Of these sons it is desired ^f„Sed topr? 

latter cases m the surgical senes, hOY'f ShUWM and reto^ 

4,0 e,ere hiemorrhoidcctomies m ukich the lu regional and 

aad amytal taWe! aas giteu hy mouth opeeaBon oi the "t, M 
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along with a small amount of ether vapor m 
order to get sufficient relaxation In these 
cases the dosage of sodium amytal has varied 
Irom 12 to 22 grams — except m a few very 
'Usceptible patients when we first started to 
u«e sodium amytal, where the deep cyanosis 
caused us to cut the dose very low Since we 
see but few instances of this initial cyanosis 
now, we believe it to have been due in these 
early cases to relaxation and sw allow mg of the 
tongue or to an overdose of morphine before 
hand 

Probably the most satisfactorv combination 
to both surgeon and patient is that of spinal 
anttsllicsta and sodium amytal the spinal 
anesthesia relaxing the muscles ideally for the 
surgeon, the sodium barbiturate making the 
patient oblmous of the proceedings in the 
operating room and adding to his postopera 
tile comfort Unless thoroughly familiar with 
Doth sodium amytal and spinal anTsthtiics 
the anssthelist may find it easier first to cs 
tabhsh the level of antsthesia with the spinal 
anassthetic and thereafter administer the sodi 
um amytal, rather than the reverse procedure 
ror whin the sodium amytal is given first the 
patient often proves hypersensitive and this 
makes the lumbar puncture difficult Purthi r 
more in using Pitkm’s light spinocam the hy 
Per&cnsitivencss necessitates constant guard 
aftwvard to prevent the patient from raising 
his head w ith consequent danger of respiratorv 
paralysis from ascent of the light spinocam 
to the medulla However, with studied judg 
^ont, the most satisfactory of all results may 
e obtained by administering in the room be 
orehand sufficient sodium amy tal to put the 
patient barely m a twilight stupor such that 
0 IS free of anxiety y et can still be aroused to 
ooxipemte for the lumbar puncture Later, 
spinal anoeslhelic has set, more of 
0 sodium amytal may be given to put the 
patient entirely to sleep (Table U) 

endeavor to give the new drug with 
esthetic properties a fair experimental tnal 
e surgeon has often had to work at a disad 
because we have withheld auxiliary 
gents until (hey were absolutely necessary In 
anti Tk incision has been made 

. ,1 P^^^oneum reached under sodium 

y at alone, only to find it necessary to hold 


TABLE 11 — REGION OR TVI E OE OPERATION 


Bieast 

Thvroid 

Nose 

Vace 

Mastoid 

Mouth (tontiue jaff teeth) 

Hand (amputation) 

elands ot neck 

Gall bhddcr and bile ducts 

Kidney 

Shoulder 

Laparotomy (inoperable cancer) 
Vppendu 

blomach duodenum 

Small intestine (anastomosis) 

Cacum colon rectum 

Pelvis (ulerus tubes os-aries) 

Penneum 

Hernia 

\ ancocele 

Cystoscopy 

Spkfn 

Parathyroid 

Tout 

Medical cases 
Ohs etncai cases 
Caesarean secUons 


3 

6 


«S 

6 

3 

3 


a? 

9 




lout 


JQS 


up the operation until sufficient relaxation 
could be obtained with gas and ether It is 
necessary , therefore, to understand the hmita 
tions of the drug, and to supplement it at the 
proper time with the proper anesthetic 

This necessitates that the ana-slhetist be 
come familiar with the new combination of 
an-esthetics Otherwise many exasperating 
and occasionally dangerous conditions mav 
occur The anaesthetist must become accus- 
tomed to the changes in the pupillary reac- 
tions, in the pulse rate, and m the general 
muscxilar tone New guides to the depth of 
anwsthesia must be established In several 
instances thp fixalion of the pupils, by pre- 
venting their dilatation with the dangerous 
depth of anssthesia, permitted the supple 
mentary anaisthetic to be pushed to the point 
of temporary respiratory cessation before the 
anesthetist realized that too much ether had 
been given In these cases a little oxy gen and 
a few strokes of artificial respiration restored 
the patient 

ADVANTAGES 

The chief advantage of sodium amytal in 
sulcal management is the way in which it 
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TABLE r — SUPPLEMEN rKR\ V\ ?:bniESI\ USED 


N»0-0, 

iNiO Ot and ether 
Local procam 
Local procain and Nj 0 Oj 
Spinocain— spina! anislbesw 
Ether 


CatCT 

»7 

Sf> 

i6 

rj 

>7 


Total 

Sodium am\ Cal ahrc 


1(8 

*7 


Total 


l6j 


This lixalioit of tht pupils occurs m greater 
frequenci vihere inhalation an®_thettcs or 
large doses of morphine hare been supenm 
posed The corneal uinL reSeTes are dimin 
jshed The gag reflex is usuallj present The 
{ nee jerks are often exaggerated dunng the 
period of hj^ier-cslhesia and thej have >tiU 
been elicited with the deeper degrees of anxrs 
thesia v\e have secured by our larger doses 
This preservation in some cases of the reflex 
responsiveness vnth sodium am>tal js held as 
an advantage since it is theoriaerf that the pa 
tient can better react to stimulation On the 
other hand the persistence of these refleres 
maj tend to disprove the induction of com 
plete anaesthesia noth protection against sur 
gicai shock to the nervous sjstcm 

The blood pressure in all but a fen of our 
aeries fell, the sjstolic an average of jo imlli 
meters of mercurj the dia^iohc an average of 
1$ millimeters, dunng the induction of ana:s 
thesia but returned to the normal level earlj 
in the operation or else w as restored to normal 
bi the administration of ephednn In one pa 
tient with hvperten*>ion and heart Wock, un 
dergoing an operation for toxic adenoma of 
the thj raid the s> stolic pressure fell loo milli 
meters of mercuo dunng the administrattoa 
of the first seven grams of the drug (Charts i 
and 

The pulse rale if eiev ated by emotional ex 
citement was reduced dunng the induction of 
ana?sthesi3 In all other cases however the 
pulse appreciably quickened alter injection of 
the sodium amytal an average of plus xj 
beats per minute The respirations become 
shallow and the respiratorv rate slightly in 
crea'^d, but m a fen cases the respiratory 
rate fell as low as is per minute The color 
m all but a few cases has been uniformly good 


PREUMMRV MEDICVTIOV 
In all the surgical cases reported ne have 
given morphine sulphate i/io to gram tnlli 
atropin sulphate r/150 grain one hour pnor 
to the administration of the sodium anjjtal 
In one half of the surgical cases we have fol 
lowed Lundy s regimen of admini«(enng 
chloretone 10 to 12 grains hours before 
band In the cases receiving the preliminarj 
chloretone, sleep was induced ■with an avm'^ 
of 2 half grain less of sodium amy (al, and tbe 
hjperxsthesia seemed to be less marked and 
of shorter duration However the reaction 
time was neither lengthened nor shortened 6v 
chloretone and the incidence of restless reac 
tions vias not reduced W e are therefore be 
ginning to question the justification ofadding 
chloretone to the already complex combina 
don of hypnotic agents 


SUTPlEMENrVRV A^ JSSTHETtC ACEVT* 


IMien we first started to use the drug we 
knew little about it and from the ove en 
thusiasm of the earlier reports we were led to 
expect surgua) anx-sthesia unassisted by other 
ao'esihetics ^\e soon proved to ourselves 
that this was madvnsable Asdesenbedabove 
the patient becomes bvijersensitive after a 
small dose of the drug then more relaxed as 
the dosage is ircreased But with as larg'' 
dosage as we feel it wise to use, we have w 
only 4 cases obtained satisfactory relaxation 
for abdominal surgery under soium amvWi 
alone Two of these were women past 60 
years of age and the other two while 
cr were of asthenic stature and debihtatedbv 
chronic illness 

The types of supplementary ani^tretics 
selected are outlined in Table I In all th} 
roidectomv cases receiving sodium amjtaJ we 
have given smaller dosage 8 to 15 grains, m 
order that the patient might be made to strain 
and speak at the end of the operation to per 
mit early recognition of hxmorrhage or i 
jury to the larvngeal nerves Nenceitha 
be supplemented with either local 
infiltration or light nitrous oxide and o^g 
inhalations For abdominal 
oxide and oxygen had to be 
some cases because of the squirming h^ 

sensaUveness of the patient and in 
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lutijs at the end of the operation vath the aid 
of carbon-dioxid'O'rvgen inhalations is ad\an 
tageous regardless of the an-esthetic used 
Other complications are listed in Table III 
Of the u cases in the senes wth postoperative 
vomiting, 4, were patients suffenng from gall 
bladder colic, m whom pre operative nausea 
had been even more marled than was the 
postoperative nausea 4 others had had etttn 
sue ppfvic operations, another was a patient 
With pentonitis with distention, another had 
undergone both a cholecj stectom> and a Judd 
operation for peptic ulcer — 10 cases in which 
vomiting was rather to be expected Of the 4 
remaining a had had a thyroidectomy 1 a 
radical breast amputation, and the last the 
removal of a stone from the kidney pelvis All 
of these except the 3 patients undergoing 
thjToidectomj and the 1 havnng the breast 
amputation received supplemeniarv ether 
The high percentage of catheterizations is 
desemng of comment Fiftj seven per cent of 
the females had to be calhetenzed as against -* > 
per cent ot the males This ma> be explained 
m part b> the fact that we have a standing 
Order on the wards for female patients receiv 
mg sodium amj tal to be cathetenzed at the 
Md of I a hours if they have not voided— but 
for males onl> if m pain This is necessarv 
because of restlessness with the relaxed blad 
der, which cannot empty itself Thrf e cases of 
cystitis have resulted with this atomciiy of 
the bladder and catheterization 
In relaxed cases the jaw ma> droop and 
the patient be suffocated from swallowing his 
tongue So grave a calamity from tins source 
2 most befell one of out patients that we now 
a speail nurse at the bedside until the 
patient is fullj conscious 

TAEOR-VTOSV riNDINGS 
The following laboratory findings are men 
^ a prchminarj report and cannot be inlet 
preted as tepresentativ e of sodium amyt^ 
One, because supplementarv anesthetics 
We superimposed upon the sodium amytai 
in the majority of cases, and because we have 
o^Ttfol 'Juries of simitar tests on patients 
rdcrgoing operations under other an-esthet 
f?, ^^‘ore thej can be so interpreted similar 
tests must be correlated to rule out the sepa 


rate influence of surgical shock and of the 
a uxil iary agents used 

In 77 patients the average output of unne 
for the first 12 hours following operation (cal- 
culated from thf nearest voiding time) was 
31S cubic centimeters, for the first 18 hours 
4^0 cubic centimeters, and m 21 recorded 
cases for the first 24 hours 630 cubic centi 
meters In 72 patients the specific gravity of 
the first unne voided after the sodium amytal 
averaged t on as against an average of i 00b 
for the morning unne voided before sodium 
amy'tal Alkaline urines became acid after 
the drug, and urines initially acid remained 
acid A& pointed out by Zerias, the excretion 
of urates in the unne is increased Repeated 
urinalyses at varying intervals after the drug 
showed no albumin, casts, or red blood cells 
In 22 patients tested, the average blood urea 
and creatimn immediately after and 24 hours 
alter the operation under combined sodium 
amvtal and ether anxsthesia showed a slight 
incrca-cover the fasting level beforeoperation 
In 36 patients the a\ erage blood sugar taken 
unmediatelj after operation under combined 
sodium amytal and inhalation anaesthesia 
showed an average increase of 26 milligrams 
p>tr 100 cubic centimeters ov er the fasting lev el 
before the operation, and an average increase 
of 27nuUigramsper loocubiccentimeterswhen 
taken 24 hours after the sodium amy tal (This 
scries excludes those patients receiving glucose 
intravenously ) Fifteen of 65 postoperative 
unnes tested gav e a positiv e sugar test Since 
we have no blood sugar curves and unne anal 
y&es on control cases undergoing operation 
without sodium amytal and wath other an$s 
tbi tics used alone, these tests are not conclu 
sive but they do favor support of the findings 
of Hines, Boyd and Resse These authors, 
working with dogs, concluded that sodium’ 
amytal interfered somewhat with the glyco 
gemc function of the liver — a point to be re 
membeicd m admimstenng the drug 

Red blood counts and hremoglobm readings 
taken on surgical patients (a) just before, 
(b) immediately after, (c) 24 hours after, and 
(d) JO day s after sodium amy tal demonstrated 
no change except a lowering in two cases com 
pheated by secondary hamorrhage Spectra 
scopic examination was not performed 
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TABLE III — POSTOPCrATUX C0MPUC.\T1C>\S 
IV ONI, HUNDRED Fim SURGtCIL CASES 


vauseA 

Aomitin^ 

Itcadicbe (ill re!ie%cd Ly aspirin) 

Restlc'!! reaclwci 

Brunlen de) ;-m (rj tours after sodiym 
amjtal) 

Kj-stfrical p >cho«i x to t daj-s 
Dtep c>anQ5is (siia^ioftcd tonRue) 
Catheterization nece sao up to fifth day after 
OpcratiOQ 

Catheterization n»Lessarj only i to a times 

I/ivoJjntary unnation 

Bronchitis 

Piilmonatj adema 

Backache 

Sore arm (from inuction) 

Skin ra h 

Re piratofj difficulty on operatiB" table 


spares the feeling and nertrs of the patient 
He IS put to sleep in his room remembers 
nothing of the dreaded trip to the operating 
room reacts purtialh 3 to 13 hours after the 
so cilled “hipodernifc, ’ remains in a inahght 
stupor (or 24 to 4S hours lonj er and in the 
majontj of cases eiperiences no nausea or 
\omitiag 

Some of the patients "ho recei\ed sodium 
am; tal had had previous operations under in* 
halation anesthetics and to hear their praise 
of the ‘ nen anaisthetic ' makes one appre 
cute the real anvictv some patients suffer 
be/ort going to the operating room All pa 
tients m the series were asked before leaving 
the hospital for their opinion of the sodium 
barbiturate, and e\ erj one of them even those 
’fvUh restless reactions, "as grateful for its 
administration, and manj especial!) those 
having been nauseated b) ether at former 
operations "ere enthusiastic m praise Sev 
eral patients rec^umng a second operation re 
quested the sodium am) tal 
Among Its other advantages onl> less im 
portant la the fact that the amount of inha 
lation anTSthetic is reduced b) one fourth or 
more, the depth of ether anasthesia is more 
constant, ind if nitrous oxide and oxvgen 
are used, the increased proportion of oxvgen 
gives the patient a better color In "aiting 
fo’' pathological reports on frozen sections the 
supplemental) inhalation ansstbtlics maj 
be temporanl) discontinued without the pa 
tient arousing It has been brought out that 
the sodium barbiturates suctessfuU) control 


the convulsions, vasomotor disturbances, and 
respirator) difficulty of novocain poisoiUDg 
and this is another advantage m its combi 
nation mth local anxsthesia, "here eicj 
no" and then such a reaction has occurred 
In breast amputations the shallow respira 
tions facilitate surgei) and iray sene to di 
mmish bleeding In using the hve caufer) 
about the tongue and face, we have gotten 
sufficient relaxation vnthout the use of other 
anesthetics 


DISADVANTAGES AND COICPLIC ITIONS 


Some patients having received the larger 
dosage become v er) restless and thrash about 
the bed and react m a drunken defmum 
(This IS not true, however, when the drug is 
given intravenously in small doses) In the 
average case of this kind the earl) admini'fra 
tionof morphine andcathetenzationoftheblad 
tier "lU prove effective (The bladder Josesjts 
lone and cannot ernpl) Jisrif ) Olbw patients 
he motionleits so long that there is danger of 
passive congestion and mth the shallow respi 
ration possibdit) ofpulmonajy cedema Pul 
monar) a dema is the chief complication to b* 
feared Of twomstancesmoursenes onewas 
fatal This represents the onl> death in the 
senes iti part tticeahle to sodium, am) tal 
The patient was an old luetic man, verv toxic 
and debilitated undergoing an explorator) 
operation for obscure abdominal cancer He 
received byC grains of sodium amv til followed 
b> drop ether Postoperative pneumonix fol 
lowed within 12 hours, and the patient died 
8 hours after the onset, showing no resistance 
to the inf< ction Of course a case of this tvpe 


IS always a bad ether tiik and "c cannot sa) 
that he would not hav e contracted postopera 
t»ve pneumonia without the sodium anj)tal 
How ev er sodium amv tal does depress the res 

piratorv center and several uses of pulmona 

1) oedema are alreadv on record It is evxaent 
that cate should he exernsf d in the adminis 
tration of ether to patients who have receive 
sodium aro)tal and particular!) in the case 0 
the aged and debilitated The other ca.« 0 
congestion cleared rapid!) with the use of the 
OX) «n tent and caffeine and promotion of deep 
breathing on the part of the patient It stoffid 
be s«aUed here that hj^pervcntilation of me 
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^astfcslie^s and the vv eakness and tTeinciti>coti 
sequent to the reduction of morphmcdid not 
seem to be helped b> the drug 

OBSTETRICAL CASES 

In conjunction with Doctor Houston Doc 
tor Windom, and others of the hospital’s 
obbtetncal staff we are beginning to emplo> 
the drug in obstetrical cases, but at present 
our senes is Uraited to 7 cases, and we can gi\e 
uo opinion of value 

CONCLUSIONS 

I inallj , our present impressions concerning 
sodium ISO amyl ethvl barbiturate in surgical 
cases are as follows We have come to employ 
It as a rapidly acting hypnotic rather than as 
as ani^thetic to take the place of ether ni 
noNocdin, <tc In operations 
4 wut the nose and m using the cauterv about 
|w mouth and neck, and m the removal ot 
leasts with the cautery, we bebeve it of sm- 
Suiar advantage, and, as mentioned m these 
ttses supplemental^ anesthetics have not 
een necessary , and sodium iso amyl ethyl 
oarb’ tu’ate has sets edas a complete anarsiheiic 
.a 1 L sodium iso amyl 

pnmanlj a» a hypnotic 
i«ef than as an anasthetic is not to under 
tioiaie the advantages of the drug ot its 
Btnbution to the comfort of the surgical 
highly strung patients psychic 
j surgical shock, and if bv put 

? ® patient knowingly or un&uspect 

sleep in his room we can reduce this 
JPe of shock we have added materially to 


surgical management We believe that by 
doing away with the anviety of the trip to the 
operating room and the psy chic suffocation of 
the ether mask, as much as bv adding to the 
comfort of the patient after operation the so 
dium barbiturates have won a lasting place in 
anxsthesia 

In the sodium salts of the barbituric acid 
senes the internist has a more dependable 
hypnotic and a rapidly acting one as well as a 
control for eclamptic tetanic and strychnine 
convulsions These dcriv ative salts wall prove 
a great asset in relieving pam and insomnia 
not responding to ordinary measures 

We feel that there is no contra indication 
to the use of this drug where surgical inter 
fcrence is necessary except m cas* of extreme 
shock urxraic coma diabetes, or respiratory 
obstnicUon It should be given cautiousK to 
the very aged and to those verv susceptible 
to morphine 

We wash to thank Drs G M James H R 
Wesson and A L Carter for their issistance 
in administering the drug 
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TABLE I\ — ITEDICAL CASES 


Pernicious vomiting of pregn3nc> i 

Coronarv occlusion 2 

Renal coJjc 2 

Eclampsia - 

Tetanus 2 

Pelvic pain {ca cervix) i 

Chrome alcoholics ^ 

Traumatic hj'stencs i 

H>perthyroid psjchosis j 

Insarutv , 

Resistant insomnia 3 

Hystencal vomiting j 

Morphine addn-t 2 

Total 2j 

these resuRs are not conc]usi\e in a 
positi\e waj they do tend to support the rela 
tne safetj of the drug 

MEDICAL CASES 

In application to medical cases, as a pure 
and rapidl> acting hypnotic, we belie\e the 
sodium barbiturates wU prose of greater 
advantage than in surger> Uuh Doctors 
Palmer and Blackford we have studied the 
use of sodium amv tal m si coses as listed in 
Table IV Some of these received the drug b> 
vein others bj mouth and a few b> rectum 
In some of the cases we repeated the admiois 
tration every 24 to 48 hours over several 
weeks time, with no apparent complications’ 
and wathout the patient acquiring a tolerance 
for the drug 

The case of pernicious vomiting of preg 
nancy had not improved with isolation, glu 
cose injections, and sedatives She was 
relieved for 2 days by the first sodium amytal 
injection (5 grains) Recurrences of vomiting 
necessitated repetition of the drug six times 
over 18 day s before the patient was discharged 
on a full diet She was a vei> grateful patient 

A patient with coronary occlusion who had 
gotten no relief from 2 grams of morphine, was 
relieved of the agonizing chest pain b> 5 
hours’ sleep with sodium amjtal awaking 
without any pain A second case seen, not in 
the throes of the anginal attack but later 
with marked orthopncea and insomnia was 
also grateful to the barbiturate for several 
nights’ sleep 

In the case of a pnraipara at term with 
rapidly recurring eclamptic convulsions two 
doses of sodium amytal (each 4 grams) con 


trolled the convulsions At the time of the 
first injection pains were fairly strong and 
Were coming every 5 minutes, the cervix was 
partially effaced but not dilated, and the fetal 
heart could not be heard Four hours later a 
stillborn babe with rigid extremities, apparent 
ly dead some hours, was dehvered One how 
after delivery the patient was thrashing about 
the bed, decidedly on the verge of another 
convulsion, so that although the pulse was 
vveak and the blood pressure could not be 
read another dose of sodium amy tal was giv 
en The patient was quiet after this, and the 
blood pressure, pulse, and color improved with 
rest However, 18 hours later the puke be 
came imperceptible and the patient expired 
A second patient experiencing ceveral ec 
lamptic convulsions within 12 hours following 
dehveiy of ber baby had the convulsions coo 
trolled by 10 grams of sodium amytal intra 
venously She made a recovery 
We have administered sodium amytal in 
travenously to 2 patients with tetanus The 
first, a man in dire extremity with continuous 
convTikions, died, although the one injection 
of the sedative controlled the convulsions 
Thesecond aboy 12 years of age, admitted to 
the hospital in his first tetanic convulsion fol 
lomog 21 (^ay s alter running a nail in his foo^ 
had the convulsions controlled by 5 grams of 
sodium amytal intravenously The dosage 
was repeated m 2 hours and several addition 
al times the next 4 days Meanv bile large 
amounts of tetanus antitoxin were adimnis 
tered intravenously and intraspmally while 
the patient slept This patient made a recov 
ery and on leaving the hospital remernbered 
nothing of his numerous treatments 
Jn two of the alcoholics we found large 
amounts of sodium amy tal necessary to con 
trol the patient and that even then the sleep 
was only of 4 to 6 hours duration and tfle 
reaction violent In the third alcoholic it pm 
duced a long quiet sleep As an aid m 
Townes Lambert treatment of one morpnme 
addict It proved of no definite advantage 
The patient slept 8 hours after 22h 
sodnim amytal by mouth and 7 
repetition of the dose— the 
been reduced over a 4 dav .-ction 

from 5 grams daily to ml But th 
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ceivable that a di\erticulum which contains trating the muscular coats thej follow the 
all of the anatomical structures of the intes shields of the mesentery, has been our clinical 
tinal wall may form in jouth or adult life and eTpenence 

that subsequent!) , because of some muscular The experimental production of diverticula 
defect or inherent weakness, the mucosa pro is extremely difficult because of the conditions 
trades between the muscle fibers and an ac under which attempts must be made to lecon- 
quired diverticulum results Observers are struct normal factors as they are in the viable 
not in complete agreement as to the exact sit bowel Chlumsky, Philipowicz, Beer, and 
nation of these diverticula m the circumfer others liave demonstrated by experiments on 
ence of the bowel A cursory examination of intestines of dogs that when injections are 
the literature reveals wide divergence of opin made into the small bowel while it still is 
ion as to whether the diverticula occur more viable, and before it has been removed from 
particularly in the weakest spot in the intes the animal, rupture occurs opposite the mesen 
final wall, which is opposite the mesenteric tery Just the reverse is true when the bowel 
border, or whether they are associated more has been removed from animals and has been 
often wath openings between blood vessels dead for a number of hours, then rupture is 
which come in from the mesenteric side In into the mesenteric portion The spaces 
the small intestine, acquired diverticula usu around the blood vessels, as they enter the 
are constant m their relationship to the mesenteric border of the bowel, are empty and 
wall of the bowel, developing at the mesen non elastic Consequently , they do not resist 
tenc attachment or a little above it Usually intracolomc p^es^ure m the dead bowel, and 
they attain the sue of about i centimeter in their distention by injection of water is not 
mameter, but occasionally they become many comparable to normal distention, a dead 
fioes larpc In the colon, on the other hand, bowel may not be dilated to the sue one fre 
fii'erficulaarenot constant m their relation to quently finds chnicallv in volvulus Further- 
we mesentery , but may be found at any point more, experiments of these same workers have 
Wong the circumference of the w all of the demonstrated that the tear m cases of ileus 
oyl, a fact which has added to the confusion usually is from the serosal side toward the mu 
th particularly as it is affected by co&a All of this cv idence negativ es the theory 

e relationship of the blood vessels and the that the weakest portion of the wall of the 
oiigitudinal muscle bands Keith is the chief bowel is in the mesentery and demonstrates 
locate of the view that intracolomc pres conclusively that just the reverse is true, 
evidenced by contracture of the namely that the point of least resistance is 
tli^(f segment of bow el that is host to opposite the mesenteric border Beer m his 
tor ** foremost etiological fic experiments in 1904, refuted many of the hy 

format ^hat this results in the potheses already advanced as to the produc- 

circular folds of mucous mem tion of diverticula and the relationship of con 
jg . j producing obstruction, and stipation venous stasis, and so forth, to their 

the sacculations m the w eak spots of formation He emphasized the fact that the 

cates ”0^ without other advo supposed weakness at the mesenteric border 

the ’ It must be considered among does not exist and consequently cannot ac- 

taeclnn*^^ satisfactory explanations of the count for the production of all diverticula He 
stnictur^]^ 0* production of diverticula The stated tliat there is some change m the resis 
formation influences m the tant power of the intestinal wall, and that 

attention °‘'^‘^fl‘cula have received much there is consequent muscular deficiency which 
blood \e relationship of the probablv accounts for the formation of false 

hands longitudinal mu<de diverticula Indeed, this hypothesis must be 

wfluenres looked on favorably, since it will explain the 

’^ccurmo t producUon of diverticula in both mesenteric 

non mesenteric portions of the bowel 
6 Qinal bands, and that after penc According to his hypothesis, div erticula would 
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ETIOLOGY 

The cause and method of production of di 
\erticula continue to be controversial sub- 
;ec(a, but the factorji involved m the inflam 
matorj processes of diverticuhtia ate most 
readd> erplained bj obstruction at the ned 


diverticulitis of the colon I 

rRCD \\ R.\VKf\ IIP FA CS, RoaiEsT£R VIlwisitv 

Dm ■>D 0 f'=argctr TkeViajoai k 
ASO 

riiniftt BROUN VD R0CHEsr£« VtwEsorv 
D i.ii<4»dciwT)ie Mifo CIis c 

I\ ERTICUXO'^IS, Or saccuJations coloti and called attention to the venous con 
along the lumen of the large bowel, is gestion vnthout inflammation which occurred 
a condition uniforml> asymptomatic in such cases, a vae.rwhiJj later evpenmenta 
save in a small number of cases in which in tion apparenflj has negatived 
flammaiorj reactions are taking place second 
ar) to the irritating processes Because of ob 
struction or for other reasons f-ecalilhs mav 
not be discharged into the colon but mav 
remain imprisoned, to cause a condition no 
longer recognized as unique, tiamelv diver 
ticuhtis 

Anatomically, the acquired diverticulum or of the diverticulum and its concomilant failure 
diverticula for they are in most instances to empty Whether or not the majority of 
multiple and may be localized or scattered dif diverticula art of the congenital or of the ac 
fusely throughout the whole length of the large quired type is not clear, and it seems that they 
boirel or even throughout the entire gastro may be designated as true or false just as 
mtesttnal tract represent cither a muscular accurately from the anatomical sfandpomt 
defect or a protrusion of the mucosa through WTien the sacculation i> composed of all of the 
an attenuated ipot in the adjacent underlying structures normally found in the wall of the 
coats so that there are only two /avers in its bone/, arranged in normal sequence, true di 
wall These two layers art the peritoneum and verticula are the result, such are typified by 
mucosa, except in the occasional instance m Meckels diverticulum or by the vermiform 
which a true pouch with all the normal intes appendix, which is a normal vestigial pouch 

tinal coats develops in adult life and pos Rarely, a diverticulum similar in structure to 
sesses greatly thinned-out coats the true tvpe mav developdurmg the patients 

Klebs in tS6g directed attention to the lifetime, thus preeJudmg its cla siht.alion as 
etiological relationship of diverticula to the congenital but it is usually the result of trac 
blood vessels in the intestmal wall Preceding tion as reports of cases by Iveumann Nan 
thi> contribution, Virchow, JD iscredtted werck and IIan>em<inn would ind cate Their 

with having described certain inflammatory ranty makes unnecessan their inclusion in 

areas at the hepatic, splenic and Mgmoid any general classihcation of diverticula eithe 

flexurea of the colon winch he termed ' iso from the anatornical or the etiological 
lated circumscribed adhesive pen torn tis ’ point Those of the acqui ed or fatac tv^. 
His consideration of their sequel e explained which occur throughout the 
the symptoms, although he could not draw a tract may be satisfactorily nomnate ^ 

clinical picture of the conditions, he believed the etiological standpoint as either pu^ 
that the symptoms usually were interpreted or “traction divcrt'cula 
as relating to an inflammation in some other traction variety first described ^ 

Graser, m.SgS, and Fischer .n.Sg,, sk, m ,S6. “"-I S 

again added to the knowledge concerning this with the small pu)j pn the 

condition from material obtained at nccropsv • 


credit for the suggestion that the pull on t 
howef, by the mesenteo " 

1,.L r .1 resistance It Js con 


SSoc£eSi^of^^v™rticulosis in pelvic ^ary place of lessened resistance ^ 

SUWiBOewb^U »• 
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scess formation or fistula, external or internal 
It IS not uncommon for a \esico intestinal 
fistula to result from diverticulitis after an 
abscess has been formed in the pelvis, or after 
the thickened sigmoid has become attached 
to the bladder and the process has extended 
slow!) b> necrosis The abscess formation 
with localized pentonitis which so often gives 
nse to s>Tnptoms which simulate appendicitis 
save that they are present on the left side, is 
perhaps the most common complication of 
this disease Rarely does a diverticulum per 
forate through into the abdominal cavity 
causing generalized contamination We have 
seen this occur, but usually the perforation is 
slow and walled off and results in local, rather 
peritonitis The obstruction 
which results from diverticulitis is peculiar m 
that it IS due to extrinsic inflammatory reac 
j ” contraction of the underly ing coats 
ot the bowel, m contradistinction to that pro- 
duced by ulcerating carcinoma m which the 
rontractioa begins from within and progresses 
outward The slow inflammatory change that 
produces stenosis following abscess forma 
occasionally without it, usually re 
Its in a fistula, and in our experience these 
astul® have been extremely difficult of do 
tu u ^ resected the piece of bowel 
luch contained the stricture Closure with 
ouuesection almost invariably fails 
, t * relation of carcinoma to diver 
a IS questionable There is no reason why 
should not develop m the mucous 
diverticulum and this does 
ppen occasionally but there is little ev idence 
carcinoma is the re 
of fliA , '^^^‘culitis Indeed, the association 
two lesions is so uncommon that one 
diagnosis of carcinoma in 
tbp ^ diverticulitis except under 

cavinn?n^ extraordinary circumstances Oc 
avvir.,. j ^^^cinoma and diverticulitis are 
demonstrl. apparently one is able to 

I ^ carcinoma arising from a di 
the np, engrafted on a div erticulum but 
mo«f occurring thus is al 

sectPfl ,^‘Sible \\e have several times re 
there 1,, f^’S^uoid for diverticulitis because 
15 the kfi accent bleeding from the bowel, 
” ‘he behef that carcinoma tas engrafted oii 


the inflammatory process With rare excep 
tions, we have been unable to demonstrate 
such a change The so called mimicry of car 
cinoma, which diverticulitis has been accused 
of, IS infinitely more theoretic than real This 
seems the logical conclusion from a study of 
the 227 cases of diverticulitis m this senes 
which actually required treatment, co existing 
carcinoma was found in only 4 cases and dur 
ing the course of operation for carcinoma of 
the bowel in 679 cases, div erticulosis was pres- 
ent in only 4 If, in such a large group, the 
conditions are found co existent in only 8 
cases. It seems reasonable to believe that the 
relationship is incidental rather than signifi- 
cant 


CLASSIFIC VTIOV OF DIVERTICULA 
In order to e\ aluate more carefully the sig 
mficance and importance of diverticula, we 
have used the following classification 


I Divcrticulosis including that group of 
cases m which evidence of diverticula is 
found by roentgenographic examination 
or at necropsy and in which, from all 
available data the diverticula do not 
bear any relationship to the patient’s 
complaints 


II 


Diverticulitis 

1 Acute 

2 Chronic 

3 Complicated 

a Abscess formation 
b Fistula 

External 


Internal 


/vcsicocohc 

lenlerocohc 


Multiple 

Associated with malignancy 


Ordinarily we consider acute,subacute,and 
chronic diverticulitis to be fundamentally 
medical problems and the complications es 
sentially surgical To serve as a basis for 
study, wc have reviewed the cases of diver 
Ucula that occurred ov er a 5 y ear period, from 
1923 to 1928 The patients in 48 cases of di 
verticulitis came to operation and 179 were 
treated by medical measures After reviewing 
234 cases m which diverticula occurred but 



SURGER\, GYNECOLOGY AND OBSTETRICS 


S38 


de%elop ^\here the muscular ^\eaLness is lo 
calized to a small area of muscular tissue, the 
mucosa would be pushed along the lines of 
least resistance, the weakened muscle bundles 
parting, and the direction of the sacculation 
nould be the course 0/ least resistanceon the 
mesentenc sides along the \eins He further 
stated that larger diverticula, likewise, could 
be explained in this manner, since larger areas 
of the musculature could be weakened and 
could allow the passage of the w alls into a sac 
That no one factor produces diverticula 
seems the most Iikelj conclusion of the study 
of the experiences of the manj observers It 
seems reasonable to assume, however, that 
the outstanding features of their formation 
have to do with inherent weakness of the wall 
of the bowel, m addition to increased intra 
colonic pressure, which results from constitu 
tional or environmental causes Certamlj 
there must be some congenital predisposition 
in man> cases, and undoubtedl> obesitj, ve 
nous stasis, and constipation, with their nox 
lous cjcle of mto^cation and lowered resist 
ance, pla> a part To this one might add the 
questionable promoting factor of retrograde 
peristal&is, but with the mental reservation 
that there is little conclusive proof as to its 
actual, positive influence Once the divertivu 
lum IS formed it becomes a bottle shaped proc 
ess, with a narrow mouth and wide body, into 
which the fxcal current projects itself and 
from which it is released reluctantly There is 
consequent inflammatory change secondary to 
obstruction and stagnation and the rather 
constant pathological picture 


The pathological processes which occur in 
the diverticula produce inflammatory changes 
with complications of perforation stncture, 
and fistula m some cases At first these changes 
are local, and, as they progress they often 
become extensive and complicated One 
should recall, however that inmost instances 
diverticulitis does not develop on a basis of 
diverticulosis and that often, when it does de 
velop, it lb more likely than not to run a 
chronic uncomplicated course Most often 
the pathological changes which require inter 
vention or treatment occur in the peivnc por 


tion of the colon and in the rectum, probablj 
because of the stasis which normally the fical 
current undergoes in this portion of the large 
bowel In addition, the character of the in 
testinal content, which is formed and hard 
fetid's to prevent emptying of the diverticu 
lum, once it is packed, the right side of the 
colon and the small bowel normally housing 
fluid content, rarely are subject to impaction 
obstruction and inflammation The local in 
flammatory changes begin, of course, in the 
mucous membrane of the diverticulum, which 
undergoes atrophy, with subsequent round 
cell infiltration of the submucous coats, and 
lateral ulceration These changes progress 
both in the wall of the bow el and in the mesen 
tery itself, producing symptoms of inflamma 
tton or obstruction, accoring to the amount 
of encroachment on the lumen from the in 
flammalion perisigmoiditis, and raesententis 
The changes m the diverticulum itself are 
aptly noted by ^Mlwjn in a description of a 
resected specimen, as follows “The walls 0/ 
the diverticulum consist of the following 
coats (i) mucosa, markedly atrophied around 
the proximal end of the lumen where pressure 
has been greatest from the thickened gut 
walls, and fairly well preserved around the 
saccular portion, (a) submucosa a strong fi 
brous coat thicker m the proximal than distal 
portion G) musculans fibers derived f om 
the circular coat of the sigmoid, and thickened 
by fibrous mfaltration to twice the thicknes 
of the same coat in the normal portion of the 
sigmoid the musculans in the wall, where 
penetrated by the diverticulum, was rnuch 
thicker, and (4) a layer of fibrous tisaue from 
the subserosa 

The changes in the coats of the diverticulum 
vao markedly from attenuation of the mus 
culature to complete absence of musculature 
in the latter condition the wall is made up 
mostly of mucosa and serosa The chrome 
thickening of the mesentery, so frequen y 
noted in diverticulitis, is the result 0/ exlen 
Sion of an inflammatory process and at times 
of perforation into the mesentery Usuai o 
there is marked thickening of the mesen 
attachment as well a® non 

ten considerable tumefaction 
of the diverticulum may produce loca 
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sened On the other hand, diarrhoea alone 
35 cases (ii per cent), and al 
mn.- f** diarrhoea but usuan> 

a ^ tenesmus with the passage of 
ifn,i mucus, pus, and fecal ma 

®^®cient disturbance of the m 
i(. ^ h^bit to call the patient’s attention to 
linil I” ^ series intes 

apparentlj pure pus occurred, 

the Haw- i" fuptured into the lumen of 
coiirc At ‘contradistinction to the usual 

Ti.n, f the peritoneal coat 

*" 7 ^ cases (31 per 
Paln 4 u ^ •a-fger number a tender, easily 
hon tnn obser\ed Tumefac 

a pmt. °*‘cn than not, represents merel> 
niental reaction around seg 

'lot a presence is 

IS not serious circumstance and 

^nous Tirr.^ ‘^oi'strued as indicating the more 
onlv^j ^ malignant condition for 

present n-, "hich tumefaction was 

Oti the ml, ^ condition assoaated 

' >'M<i »nkss the tumefaction i. 


rebeted by regression of the inflammatory 
process, obstruction, abscess, or a fistula is the 
result 

The presence of blood in the stool m di\er 
ticuhtis IS probably of small significance from 
a diagnostic standpoint, and although it was 
not«»d in 39 of the cases of this senes, usually 
proctoscopic CTammation revealed the blood 
originaUng in the anal canal In 20 of the 
cases bleeding was demonstrated to be 
around the anal canal b> proctoscopic exam 
ination, and, consequentlj , in the presence of 
tumefaction a malignant condition was sus 
pected, but as has been noted was found m 
onl> one of these cases This is important 
since pre\iousI> we have been rather inclined 
to look on bleeding in the presence of tume 
faction and diverticulitis as a rather constant 
sign of a malignant process and have urged 
exploration on this account However, wc 
believe that although one should be on one s 
guard for carcinoma in the presence of diver 
ticulitis parucularly if blood in the stool is 
observed, although it is not a very rehable or 
trustworth> s>’mptom 
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VCCORDINC TO \OE 



seemed unrelated to an> of the patient's com- 
plaints, we felt that nothing significant was 
being shown and discontinued further anah sis 
of di\erticulo«is Hence this studj includes 
the 481 cases mentioned, to which are ap 
pended figures from the necropsj serMce for 
this same period In order to determine, if 
possible, the occurrence of diverticula, nese 
cured information that there had been 24,620 
roentgenograms of the colon, wnth a diagnosis 
of diverticula m i 398 cases This would sug- 
gest an occurrence of 5 67 per cent but this 
figure IS not entirelj accurate as it is all but 
impossible to make deductions for the num 
ber of re examinations that were made How- 


per cent were males, and in the senes of iii 
cases jn irhich diverticula were found at ne 
cropsj , 70 per cent were males The relation 
of age to diverticula is illustrated in Table I 
The fact that in the senes of in coics m 
which diverticula were found at necropsv, all 
cases but one w ere in patients aged more than 
40 years as were 46r in the series of 4S1 ca'^es 
emphasizes the assumption that in patients 
aged more than 40 j ears the incidence of di 
verticula is about 5 per cent It is not possible 
to estimate accurate!} the incidence of diver 
ticulitis in relation to cfiverticulosis but an 
approximate figure ma} be obtained from the 
1,^98 roentgenographic diagnoses in which are 
included 65 additional examinations of the 
colon of various patients vnth diverticula 
Hence, in about 1,500 cases of diverticula, ’27 
are considered to be cases of diverticulitis or 
approximate!} 17 per cent of the cases of di 
verticula seem to be productive of s}Tnptotns 
This percentage obtained from clinical ob 
servatioQS, is somewhat higher than that ob 
tamed from necrops} for in the m ca«s 
there were 16 cases of diverticulitis (14 pet 


ever in a figure this large, the error probabl} 
IS not great and the figure may be of some 
significance beuause at necrops} of i 925 cases 
^1924.-1928) diverticula were found in rn 
(5 2 per cent) It must not be held that > per 
cent represents the occurrence of diverticula 
for all ages, but refers more to a group of cases 
m which, for definite or even vague reasons, 
the colon was examined The actual occur 
rence for all ages is probabl} less than i per 
cent, as estimated from the finding of diver 
ticula in 2 310 cases in the course of 765, 79^ 
examinations (1916-192S) 

The situation of the div erticula is of inter 
est The} occur most commonl} in the sig 
mold, but the} ma} be distributed through 
out the colon, usuall} with decreasing fre 
quenc} from the left to the right side of the 
bowel In the senes found at necrops} which 
IS more accurate than clinical observation di 
verticula occurred m the sigmoid in onl} 29 
per cent, m the sigmoid and other parts of the 
colon, in 68 per cent, and in an} part but not 
m the sigmoid, m 3 per cent 

The question of the influence or significance 
0/ sex IS small In our senes of 4S1 cases, 60 


cent) 

SYilPTOUS or Dl\’ERTIC0t4 
Probabl} the most common s}Tnptom com 
plained of is pain of some kind Usual)} it 
ranges from an intermittent sharp pain prob 
abl} secondarj to formation of gas to a slow 
bonng type of discomfort which is present 
more or less constant!} There is no t}^^^ 
pain in diverticulitis but the complaint is 
present m practicall} ever} case at some time 
during the disease Usuall} it is situated in 
the lower left quadrant, or m the lower raid 
abdominal section Its reference depends 
largely on the accompanving comphcation 
which usuall} is attachment to or perforation 
of, another vuscus \\ e hav e seen in the ciinic 
4 cases in this series in which the pam "as re 
terred to the right side but th s is 
unusual Constipation as one would e^ci 
IS a rather constant accompaniment ol diver 
ticuliUs particular!} "'ten it has advanced 1 
the com^cated stage or ohen 
With encroachment on the lumen of t 
IS present In 142 cases (60 per cent of the 
senes), constipation either alo"® . 
natingwithdiarrhcea wbichwasat}p 
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enlir? colon' (liverticulo$u involved the 


Fife s Diverticula m creum descendme colon andsig 
mold 


wiflammatory tissue on the lumen of the 
iini'i V drugs, administered 

“e ph>siological effect is obtained, mil 
^OQify the appearance at least of the former 
Dtit vnll have little effect on the latter except 
Zu. concomitant spasm These filling 
cts make the roentgenological differential 
diverticulitis and carcinoma con 
carof^i usuallj be accomplished by 

pni„i painstaking observation Differ 
somew hat concentric con 
fT^n^ , segment noted in diverticulitis 
sharplj irregular con 
bilifv ‘^•’cinoma, the maintenance of mo 
imn? il'l . compared vvuth the stark 
lon<r° latter and the relatively 

involved with diver 
am, u L carcinoma usually involves 
^jueb shorter segment 

examination is of relatively 
savp u'' diagnosis of diverticulitis 
(livtvi lesion IS extremely low and the 

Msuahzed In the 
amir-,f. *79 ca-ses, proctoscopic cx 

on was made m S3 Reports were as 


follows 60, negative for abnormality above 
the anus, 14, immobile or sacculated sigmoid, 
4 pelvic mass, and 5, sufficient visualization 
to allow of a diagnosis of diverticulitis Proc 
toscopic examination was made in 36 of the 
48 surgical cases, with negative results in 9 
immobile sigmoid was reported in 3, sigmoidal 
or pelvic mass in 9, and diverticulitis in 10 
The blood picture m diverticulitis is of some 
diagnostic value but is not of great signifi 
cance In ii of the 48 surgical cases, the 
himoglobin was less than 70 per cent, and of 
these there was carcinoma m 2 cases and an 
assoaated bleeding duodenal ulcer in i case 
Ansemia is an uncommon accompaniment of 
diverticulitis and when present, indicates usu 
ally cither a long standing infection or possi 
bly an associated malignant condition 
There 15 no absolute type of persons more 
prone to the development of diverticulitis 
than others but there is a distinct tendency 
in a certain group of persons who conform to 
a common anatomical tvpc a middle aged 
mxn prcferablv a physician inclining toward 
corpulency and leading a sedentary existence. 
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Fie S ilsrltd S 0 ism proximal to $igmoi<J with mulli 
pie diterticula distributed throughout the sigmoid and 
descending colon di\ erticuluia of sigmoid 

S>mptoins referable to the bladder are 
common and represent, in most instances, a 
rather serious complication either attach 
ment to the bladder or attachment to and per 
foration of the bladder With a mobile sig 
mold, t\hich drops dottn into the ettreme boi 
tom of the pehis attachment to the bladder 
lb easilj accomplished b> direct extension of 
the inflammator> process Aot onJ> is it the 
most a\ailable %nscus to become in\obed but 
the situation of thein\o]%en3ent, nhicbisubU 
ally at the lowest point on the bladder also 
renders surgical interference which is essen 
tial in many of these cases e-rcessnely diffi 
cult and dangerous In the surgical group of 
48 cases in this senes, urinary symptoms were 
definite in 13 (26 per cent) and in 7 of these 
there were fistulai into the bladder with the 
accompanying passage 0/ gas and ixces 
through the urethra Although this is not al 
ways essentially a surgical condition the dan 
ger of attending infection from the bladder 
renders any long standing sesico intestinaJ 
fistula a serious condition The diagnosis of 
this complication is readily estabhsbed by 


cystoscopic examination, although one should 
always be able to suspect it from the know! 
edge of passage of gas or f»cal matenal, or 
both, through the Urethra In one case of thb 
senes there was perforation into the ureter 
close to Its juncture with the bladder and 
pyuna resulted with a ureteroiesico-intes 
tinal fistula 

DIAGNOSIS or D1V'I;RTICCL\ 
Laboratory aid m the diagnosis of diier 
ticulosjs consists chiefly in roentgenologicel 
examination (Figs i to s) Since the accurate 
diagnosis is made only by demonstralm 0! 
the diverticula, and since their involvement 
in an inflammatory process gives charactens 
tic roentgenological signs, the roentgenological 
examination holds first place among diagnos 
tic procedures in the estabhshment of the 
diagnosis In The 3 Iayo Clinic the banura 
enema observed roenlgenoscopically, is used 
exclusively in these cases, the banum meal is 
eliminated in an effort, of course, to prevent 
further intestinal stasis by the introduction of 
a large amount of barium proximal to the 
suspected lesion Diverticula manifest them 
selves roentgenoscopically and roentgeno 
graphically as rounded, knob like projections 
from the lumen of the colon and shew con 
siderable variation in sue The sigmoid seg 
ment is the favorite site, and the diverticula 
become less numerous as the examination 
proceeds more proximally 

Roentgenological evndence of the presence 
of diverticulitis consists principally of the 
signs of extreme irritability that always are 
present with inflammation of a hollow viscus 
These signs are spasm and hypermotility an 
they vary in intensity with the extent se 
\enty, and virulence of the process •til de 
grees of spasm are seen from the imld tvyie 
manifested by a sharp serrated appearance 0 
the baustra m a somewhat narrowed sesrof"; 
of bowel to almost complete occlusion ol tne 
lumen The filling defect almost universali) 
encountered is either of one type or a com 
binatwn of two types a false , 

suiting from spastic narrowing of the atiecte 
segment which may be so marked fl, 
duce complete occlusion or a 
feet resulting from encroachment of pc 
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Carefully regulated It is probable that some 
of the patients in the large remaining group 
roncerning which later data are not atailable 
fiaie suffered further trouble or have everi 
♦V 4 complications \et, ^e believe 

that most of them vvill get along satisfactorily 
« they persut m the care of the bowels and 
the Use of mineral oil 


SDRGICAL TREATStENT 

Surgical interference, because of the mere 
fnfl " di'erticula or even in the early 
ammatory stages of the disease, is perhaps 
usuallj indicated and freouently is un 
bclievt it mofc essential to 
he surgical operation, in this ailment to 
"’"’Plicated cases or to cases of the 
{-rpsc^i^^ which the condition has pro 
wh.r-L perforation The complications 
tion necessitate surgical mterven 

(i\ (r) acute perioration, (2) abscess, 

naU, t. ^’'^^rnal vesical intesti 

ami , ^'P^^ (4) inflammatory obstruction 

Is) malignancy tFigs 6 and 7) 

perforation of a mobile 

spenit. IS unusual \\eha\e 

IV °'^‘^“ional case in the dime but it 

Penfftr. perforation into the free 

Sn u carcinoma of the 

{|»K n^f . ^ Perforation from diverticuh 
into the free peritonea! cavity bt 



cause the inflammatory reaction most com 
monly draws to the sigmoid either loops of the 
small bowel or fixes the sigmoid to the lateral 
parietal peritoneum, bladder or anterior ab 
dominal wall Consequently penetration and 
abscess more commonly result In acute per 
foration, the ideal type of procedure is to re 
move the offending diverticulum close the 
opening and drain the peritoneal cavity Our 
eipenencc is small in this tyiie of cave and 
the mortality rate is high Abscess however 
IS not an infrequent occurrence and demands 
surgical inPrvention Abscess may form 
against the anterior or lateral parietes and 
may perforate through the abdominal wall as 
we have seen it do in one case or it may per- 
forate into a viscus WTicn it perforates 
through the abdominal wall a serious condi 
tmn <»nfronts both patient and surgeon 
This usually 15 the result of long standing m 
flammation and is accompanied bv obstnic 
Uon from stneture 

We have found in a small proportion of 
these cases that the most usual operation de 
manded (Table II) has been removal of the 
affected sigmoid with end to end anastomo 
SIS following drainage by colostomy farther 
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Fig 6 CaKinoma of tb« colon developing in the pres 
ence of a do erticulum 


ment in acute cases consists essentiallj of rest 
in bed residue free diet at the onset iceba-p 
to the loner part of the abdomen and recta! 
irrigations svnth hot phjsiological solution of 
sodium chlonde As the condition subsides in 
the course of a fen daj s a bland anticxinsti 
pation diet is instituted and mineral oil is 
gi'cn orally In the use of the mineral oil tie 
beliete it preferable to administer onlj 4 to 
8 cubic centimeters three tunes dail\ rather 
than 15 to 30 cubic centimeters onct or tmee 
dailj Excessive oil merelj leaks through the 
rectum in manj instances and gives nse to 
the desire to discxmtinue its use Used in 
small doaes this objection seldom anses and 
ne consider thi constant lubrication of the 
area of the diverticula of such importance as 
to necessitate continuation of the oil jndefi 
nitelj The hot irrigations are discontinued as 
soon as the inflammatorj reaction subsides 
and the bowel begins to emptj naturallj Ue 
are not sure of the value of tincture of bella 
donna but since it mav help to relax the in 
testinal spasm it i» administered in doses of a 
033 to I cubic centimeter three times dail> 

On the patient » dismissal constant dili 
fence in the care of the bowels and dailj use 
of mineral oil must be emphasized Even n 
cases of duerticulosis thb advice is indicated 
since it mav mimnuze the potential danger of 
diverticulitis 

Data on the results of medical treatment 


in whom wnth increasing} ears and a tcndenc} 
to constipation, a svndrome develops of left 
sided lower abdominal irritation, possibl} 
pain, and other svmptoras associated with ad 
vancing inflammatorv reaction This tjpp 
more often than an> other inclines toward 
diverticulitis 

MEDICAL TRExTHENT 

The treatment of div erticulitis is preferabl> 
medical and usual!} only when complications 
occur IS operation to be undertaken The 
presence of a tumor, especiall} if associated 
with obstruction, arouses fear that the trow 
ble IS malignant and if the other clinical data, 
particvilarl} the histor} do not tend to sup 
^rt the diagnosis of diverticulitis operauon 
must be care/ullv considered Medical treat 


are meager, of 37 patients "ho vrere treated 
medicall} onl} 2 later came to operation 
One had gone along without incident for 6 
months, onl> to suffer a recurrence which 
rapidl} resulted in the establishment of a 
vesical fistula The second patient had been 
under observation for 5 }ears and had been at 
the clinic several times for treatment of ex 
acerbation of the diverticulitis Each time 
the disease subsided but the patient failed to 
caTT> out anticonstipation measures at home 
“ITje patient wear^ung of trjmg to get along 
elected operation Iwo other patient^ of the 
37 had fairly severe recurrences but tl^v 
were controlled b} medical measures c 
remaining u have been free or practicaliv 
tree of s}TnploTOs for d ttionthj to 7 
was not uncommon to hav c reference ma c 
some pain and distress, if the boweh were n 
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10 Tumeiartion associated ■with diveiticu most common complications are abscess, 
litis IS common and usualh is the result of in fistula, and perforation 

flammatotj reactions, with or without forma 13 The treatment of the complications of 
tion of the abscess In itself, it does not indi diverticulitis is usually surgical, particularly 
cate associated malignancy of the internal fistulous formation in which a 

11 The medical treatment of acute di vascus, such as the bladder, is penetrated b\ 
\erticulitis consists of watchful wailing while the inflammator> process 

the patient is at rest m bed and u given im 14 Pnmar> resection m the face of com 
gallon of the afiected segment of bowel with plications and diffuse inflammation is accom 
narm sodium chloride solution and other pamed by a rehti\el> high mortahtj rate 
sedative solutiom As the process subsides The operation of choice is a graded procedure, 
antiojtistipation diet and the use of small consisting of drainage and subsequent resec 
doses of mineral oil orallj irt given A diet tion and anastomosis 

ar) regimen 1$ highly essential and probably iS Often prolonged drainage b> colostomv 
often prevents complications permits complete recession of tumefactions 

1 In a definite percentage of cases, diver and disappearance of clinical s> mptoms ren 
ticuJitis tends to become complicated The denng unnecessary further intervention 


MALIGNANT TUMORS OP THF NAIL BED 

R M }^^Ft MD Cnickco 

rtoa tbt Depuine l»cy Cook Couniy I tod tb* Vibl<u> Mmoritl Lktoraigry Crast llotpiUI 

1 ^1 malignant tumors the early stages are of mass breaking through the nail suggests an 

len masked by a harmless appearance and innocent granulation tissue until microscopic 
tnsignihcant symptoms so that they may be examination reveals the true nature of the 
^wlooked and the heat chances for cute are growth 

Those afflicted with benign tumors m From a review of the literature it seems th it 
fie Murse of years become more less accus the melanotic tumors of the nail bed are rare 
omcd to them so that the transformation to Since the first description by Boyer in 1S54 
raaijgnantgtageisoften overlooked until the andDemargnay andMonodmiSssonly about 
. kronth has advanced so far that there IS 27 cases have been reported (IVomackl 

le posbihihty for a successlul removal Hutchinson has called the condition “mela 

‘^^hgnant tumors not seldom re notic whitlow ’ which indicates both the re 

tak conditions and are mis semblance to an inflammatory lesion and the 

placp f especially if they occur in pigmentation The majority of these tumor® 

and ^ exposed to slight injuries were found on the fingers, especially on the 

mfla places m which infections and thumb (13 cases) while on the toes only 4 

common This is weB have been observed, namely 3 on the great 
attK K (Jones 2 cases Bonnet) and one on the 

Ijgj ^ of or beneath the nail Located hltle toe (Chauvenet and Dubreuilh) These 
tissue tumors are very malignant and usually come 
often Kin” f <fostroys the nail and under observation after metastases have de 

the re ^ ° ^ considerable size even when veloped in the regionary lymph glands or m 
Have lymph glands or distant organs the internal organs 

NSmentS!!!^ ‘ovaded by metastases Since I recently had the opportunity of exam 
feciion* t,, ° he slight and secondary in mmg a charactenstic subungual melanoblas 
T«sed sarh the appearance of the cx toma of the great toe and since so httJe is 

ace the easily bleeding granular known about this tumor and it may so easily 



SURGER\, g\^ecolog\ wd obstetrics 

“ S' fte liansieise suspected of harbonng a malignant pracesa 

colon Kastic operations usuaIJ> are of no the dnerticulum should be removed TJie 
avail in this complication, and m the presence type of removal depends on the opinion of the 
of acute or subacute inflammation certainly surgeon in many cases, but in our expenence 
one snou/d not underfaLe such a formidable a radical operation has been indicated m oalv 
procedure as resection Consequently, it is a few cases m the presence of inflammation of 
usually wiser, we believe to perform a dram any extent The operation of choice is coJos 
age operation and allow the patient to return tomy and subsequent removal of the growth 
home for 2 to 4 months applying local treat after regression of the inflammatory reaction 
ment to the inflammatory area through the 

rectum and the colostomy opening Often the smijuRv and conclusions 

recession is so marked that subsequent re i Diverticulosis is quite prevalent appar 
mov al of the offending segment may be ac entiv occurring m about 5 per cent of persons 
complished with little danger Likewise, in who have symptoms referable to the large 
the cases of rather acute diffuse diverticulitis bowel but probably actuilly occurring in 
with tumefaction in which one feels that re about 1 per cent of all persons 
section should be done because of the extent 2 Diverticulitis probably occurs in about 
of the disease and the obstruction present we 17 per cent of cases of diverticulosis and in 
have found it most satisfactory to perform a most instances is chronic in its course and sub 
drainage operation and to postpone removal ject to exacerbations 
of the lesion for a considerable length of time ^ The etiology of diverticula is obscure 
In I or 2 cases, we have been favorably im but they are probably the result of sevetaliac 

tors among them inherent muscular weakness 
in the wall of the bowel and environmental 
conditions obesity and constipation 

4 Diverticulitis probably is the result of 
improper emptying of the bottle shaped sac 
cufatjons, with subsequent inflarnmatoty re 
action necrosis and occasional perforation 

5 The relationship of diverticuLtis to car 
cinoma probably is incidental rather than 
actual 

6 In 227 cases reviewed m this paper, as 
treated at The Mayo Clinic a malignant con 


pressed by the great recession of the growth 
that has taken place after drainage In fact 
we believe that frequently after colostomy 
has been done m a case of rather diffuse diver 
ticulitis, and after the consequent “side 
tracking has been carried on over a sufli 
ciently long period, the recession will be sulTi 
cient to allow of omission of subsequent resec 
tion Obviously one must be sure before 
closing the colostomy opening and abandoning 
the idea of further operation that there is no 

obstruction at the primary site of the disease — - - , - 

Formation of fistula leading into the bowel dition was found assoaated in four only 
or Che bladder is a serious complication, par 7 Diverticulitis occurs almost entirely in 
ticularly fistula leading into the bladder persons of middle age who are inclined to be 

Here the inaccessibility of the two opemngs corpulent and who lead sedentary lives 1 
makes the surgical procedure extremely diffi verticuhtis usually runs a chronic course "i 
cult Formerh we were inclined to attempt several exicetbations and yields satisfactoniy 
this tyve of procedure in one stage closing the to dietaiy. and medical treatment 
two opemngs and hoping for pnmarv union b The outstanding symptom of , 

There IS always a certain amount of infection litis is pam usualK situated m t e owe 
around the field and thus a graded operation portion of the abdomen 
namely colostomv first and subsequent atten sociatcd with constipation Cha g 
tion to the fistula may be done with lower habit is a confusing factor amomi 

St M, and more «..stac.ory end result. 0 BWmg „ not c— 

Wien caremoma behered to be pneaent the sjmptoms oi “"“"P an as 

esen though one tna, not be ahsoluteS, sure or thsertlcnloas s jus 

S 'Vresettron IS .ndteated loan, case of soaaM n.al,gnant eonit on .s alnar 

d serticuhtis in nhich the dnerhenlnm is Inicted but frequentl, not found 
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‘42*/': 

Hg J Huh pow«t magnification of an a«a 
poBtenot botiftr Note the Urge clear cell free from 
and the elongated and flattened elements filled with deep 
broaapigment granules 

tumor The latter w as covered with a 

necrotic cells and degenerated pus cells In pia«» 

the tumor tissue bordered directly on strattnca 

epithelium 

The bone was not invaded by the tumor It ap 
peared rarefied with thin and scanty bonv irabeculx 
and an ample marrow composed of fibrillar connec 
tue tissue with perivascular accumulations of plasma 
Cells andhmphocytes (Fig 0 . , 

Histological diagnosis melanoblastoma ol me 
nail bed Rarefying osteitis of the terminal phalanx 
The papers dealing tvith the melanotic 
tumors of the nail bed say little about the dii 
ferential diagnosis There are several benign 
tumors which occur m this location and which 
"ill be discussed later Occasional!) a squa 
mous cell carcinoma may arise m the region ol 
the nail Its cUmcal picture resembles that of 
the melanoblastoma as illustrated by the fol 
lowing case 

SQU\MOUs CELL C\SCI^OMA OF THE NAIL 
BED OF THE LITTLE TOE 

\ Russian Jew 6y years of age complain^ of 
pains m the little toe of the right foot which bad been 
wlhermg him lor several years These pains had 
been present all the time but had become more 
*e'ere during the past few months The termuial 
part of this toe was found transformed into a dry 
firm mass and the clinical diagnosis of senile gan 
Penc of the little toe was made Lndcr local ams 


proliferation of the rete malpighii X »4 

ihesia the middle and terminal phalanges re 

tji m the jomt bft«e» mddk 

Mi"li St 'ndld o “r'the uppiir'ptt« »I 

raised and scidloped edges The fl^r was firm dry 

sci^g and of waxy appearance There were a few 
pSd sized depressed areas which were purplish 

®”f«crow%c erorniBafion The dry and waxy tis 
sue on the surface of the ulcer was revealed to be 
composed of a thick laver 

which was invaded by degenerated pus cells ^is 
material covered irregular branched and budding 
papdl® which extended deep into the cutis and were 
^TTOunded by dense accumulations of jnipho 
evtes and plasma cells (Fig 3) The papillx were 
imposed if cells some of which had still retained 

theirpncUeshapewhile others were polyhydral with 

large and indented nuclei There were many atvpi 
cal mitotic figures In the center of Rome of the 
napiU* concentrical rings of hormfied material were 
nresent The bone appeared unchanged 

Histological diagnosis squamous cell carcinoma 
of the nail bed 
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Fi" I ‘•ubunsualmclanohlaslomaof thcRrealtoe The 
nail bed i* Ihe site of a cellular tumor the surface of wluch 
IS ulcerated The tumor extends close to the bone wbch 
shows rareficalion of the Irabeculxand ftbrosi of the bone 


pjtal after 8 dajs The enlarged glands in tie 
groin were treated with deep \ rav therapy and de 
creased in size For the last 6 months the\ ha\t it 
mained stationary 

The specimen consisted of the amputated termi 
nal phalanx of the right great toe The nail bed was 
transformed into a roughly oval ulcer 24 27 mil 
Iimeters in diameter The edges were sharp slightly 
indented and in places undermined for i to 2 mill 
meters The floor of the ulcer was firm finely granu 
br of light purplish gray color andwascoyeredwith 
a thin adherent light yellow gray membrane Near 
the posterior border there was an irregular deep 
brown line Of the nail only a small fragment waj 
left It occupied the postenor medial part of the 
nail bed and measured o 5 millimeters in diameter 
\ longitudinal section through the middle of toe 
showed the purplish gray tissue of the ulcer extending 
close to the bone and measuring 10 millimeters in 
vertical diameter Its posterior part contained se\ 
eral deep brown areas up to 5 millimelers in diam 


be overlooked, a description of it seems lo be 
warranted 

SUBUNGUAL MELANOBLASTOilA OF THE 
GREAT TOE 

\ white German woman aged 69 years com 
plained of pain in the right great toe which had been 
noticed for 3 years She attributed the pains first 
to a poorly fitting shoe During the last year the toe 
became swollen and bled on several occasions A 
physician yyho saw her about a year ago diagnosed 
an inflammation of the nail bed made an inasion 
and prescribed wet dressings Since the wound did 
not heal but grew larger the patient yyent to the 
hospital for further treatment 
1 he examination rey ealed a w ell nourished woman 
whose past history is negative except for a rupture of 
the gall bladder several years ago According lo her 
knowledge there were no cases of carcinoma in her 
family She had j children who are living and well 
She complained of dyspnera shortness of breath 
precardiaJ pain and palpitation The heart was 
slightly enlarged to the left Blood pressure was 178 
100 pulse rate 94 The urin^ showed a trace of 
xlbumin a few pus cells and an occasional hjalinc 
cast Blood count showed red cells 4800000 
harmoglobin 73 per cent white cells 7400 Icuco 
cytes 62 lymphocytes 31 monotvte , and 
eosinophites 2 per cent 

The nail of the right great toe was almost com 
pletely replaced by a soft dark red and easdv bleed 
yng mass The terminal phalanx was moderatelv 
swollen and slightly tender to touch X rav caami 
nation of the bone was negative In the nght gn^ 
there was a mass of enlarged Ivmph glands the 
largest having the size of a bensegg Un^rlo^ 
anxbthesia the terminal phalanx was The 

patient had an uneventful recovery and left ihehos 


Mtcroscoptc txamiii'ilien The nail bed was the 
site of a very cellular tissue extending close to ihe 
terminal phalanx from which it was separated bv a 
thin layer of fibrillar connective tissue Branched 
septa of connective tissue divided tbi tissue into 
spbencol areas from 1 to a rniilimeters in diameter 
(Fig 1) From the septa delicate fibers and capillary 

blood vessels extended into the cellular areas and 
subdivided them either into small irregular alveoli 
or narrow cords 

The cells of which the tissue was composed were 
large and of varying shape They wereroundoroval 
or polygonal and by compression often assumed a 
spindle shape These spindle shaped cells bad the 
tendeoev lo fascicular arrangement 
The cells possessed an ample clear cy toplasm and 
large round or oval nuclei The largest of the cell 
contained two nuclei The chromatin of the nuclei 
wasfinely granular and was evenly distributed The 
nuclear membrane was distinct and there was either 
a small basophilic or a large oxyphilic nucleolus 
There were from j to 5 mitotic figures to high power 
field ^ , 

The brow nish discoloration in the posterior part 01 
the tumor was due to the intracellular accumulation 
of dark brow n pigment granules The cells filled by 
the pi^ent were elongated and branched ana tn 
pigment granules which were of ecen sue eitende 
into their branches In the dear round oval ana 
polvhydral cells no pigment could be demonstratea 
Pigmented and non pigmented cells often ming e 
with each other (Fig 2) , , 

The septa contained an occasional ® 

lymphocytes and single pigmented veils In tberf 
cells the pigment granules "f* the 

regular size (pbagoev ted melanin) m 

locauons did the pigment give the iron reaction 
was dowlv bleached bv hvdrogen 

There « ere regressiv c changes in ‘f J' 

laiger alveoli as well as on the free surface oi 
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t^r The latter was covered w ith a U> er ot fibrin 
yecrotic cells and degenerated pus cells In places 
w tumor tissue bordered directl> on stralihed 
tpttaenuia 

T^botie was not invaded b> the tunor It op 
W W rarefied with thm and scanty bony trabecula 
Mil an ample marrow composed of fibrillar connec 
,jf ''«ue r««h perivascular accumulations of plasma 
ceUsardljTOphooteslTig ij 

diagnosis melanoblastoma of the 
^ bed Rarei>ing osteitis of the terminal phalanx 

The papers dealing with the melanotic 
lUiaors of the nail bed sa> little about the dil 
wntial diagnosis There ate several benign 
occur m this location and which 
'■u be discussed later Occasionally a squa 
oua Cell carcinoma may arise in the region of 
e Dail Its clinical picture resembles that of 
e melanoblastoma as illustrated bv the fol 
'On mg case 


SQVVJIOUS CELL CVRCJSOMV OF HIE SAIL 
BTt) OF THE LITTLE TOE 

>ears of age complained of 
‘he right foot which had been 
bt«B B 5 several years These pains had 

^ but had become more 

Mrt Af P* t fe" months The terminal 

rn- toe was found transformed into a dry 
Srti>e"J,f vhnical diagnosis of Hndt gan 

the little toe «as made bndu focal anxs 


Fis X Subungual squamous cell carcinoma of the little 
ujA Note on the surlace ihe remnant of the nail and th" 
prohfetation of the fcie malpighu X»* 

thesia the middle and terminal phalanges were re 
mo’ed The wound healed per pnmam and the 
patient left the hospital after 5 days There were no 
enlarged glands in the groin or elsewhere 

The specimen consisted of the little toe of the 
right foot enucleated m the joint between middle 
and basal phalanx The nail was replaced bv an « 
tegular ulcer which extended over the upper part oj 
the anterior aspect ot the toe The ulcer measured 
25 12 millimeters in diameter and had slighllv 
raised and scalloped edges The floor was firm dr\ 
scaling and of waxy appearance Thi re were a few 
pinhead sued depressed area«‘ which were purplish 
grav in color 

tficroicopic ejrawi'iofio'i The dry and waxy tis 
sue on the surface of the ulcer was revealed to be 
composed of a ihicL layer of homificd material 
which was invaded bv degenerated pus cells This 
matenal covered irregular branched and budding 
papiUx which extended deep into the cuin and were 
surround^ by dense accumulations of lympho 
cytes and plasma tells (Fig 3) The pamllx were 
composed of cells some of which had still retained 
theirpndJe shape while others were poUhvdral with 
large and indented nuclei There were manv atypi 
cal mitotic figures In the center of some of the 
papiUc concentrical rings of hornified material were 
present The bone appeared unchanged 

Histological diagnosis squamous cell cjrcinomx 
of the nail bed 
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The malignant tumors of the nail bed can 
be easil} distinguished from the benign tu 
mors because the latter do not break through 
the nail These benign tumors are the sub 
ungual fibroma (Leduc and Suter), the 
Dupujtren’s subungual e-rostosis, and a pe 
culiar new growth the origin and nature of 
which has been much discussed This tumor 
has been descnbed under different names such 
as angio'^arcoma, colloid sarcoma and pen 
thelioma, and though Us microscopic appear 
ance is somewhat suggestne of a sarcoma the 
clinical course is benign According to Mas 
son, the tumor originates m the neuromjo- 
artenal glomus which is arranged about the 
small arteries of the skin and is composed of 
smooth muscle fibers and ner\e cells The 
glomus tumors are non pigmented and con 
sist of blood \essels muscle fibers nerve cells 
and nerve fibers The> are most frequentl> 
found beneath the nail (Alasson Martm and 
Dechaune, and Nicod) but occur also lo other 
places of the e-?tremities (Masson and Ger>, 
PsodanoS) The subungual glomus tumor ap 
pears as a blue spot or nodule which is vei> 
painful The'pains are excruciating and radi 
atmg The tumor does not destro) the nail, 
although It may produce a slight depres 
Sion in the bone Metasta«es ha\ e never been 
observed 

In order to distinguish the melanoblas 
toma from harmless granulomata, the demon 
stration of pigmented areas or of a pig- 
mented line near the border is of great sig- 
nificance This pigmentation though often 
V erj slight and \nsible onl) with the aid of a 
raagnifjing glass, secures also the differentia 
tion from a squamous cell caranoma of the 
nail the surface of which is dr> and waxy 

The malignant tumors of the nail bed occur 
m higher age No case of ‘melanotic whitlow 
has been reported in a patient under jears 
of age and most of the patients are in the 
SLXties or se\ enties In about half of the cases 
of melanoblastoma, a trauma is reported to 
have preceded the tumor for from to j 
years In 3 cases the melanoblastoma seems 


to have started from a subungual pigmented 
mole 


Especially as far as the melanoblastoma is 
concerned, the prognosis is grave •^b'senceof 
local metastases does not exclude the involve 
ment of internal organs (Chauvenet and Du 
breuilh, \\ omack 3 cases) On the other hand 
patients w ith enlarged regionarj lymph glands 
may survnve the amputation of the toe or 
finger for sev eral > ears In the cases m which 
the lyrniph glands were not submitted for mi 
croscopic examination, it remained doubtful 
whether the enlargement was due to a met 
astatic invasion or to a chronic inflammator) 
irritation 

The treatment of the melanoblastoma of the 
nail bed is the early radical operation Alost 
authors agree that X ray or radium are con 
tra indicated The average length of life after 
the diagnosis is made is 14 months 


CONCLUSIONS 

Ulwrative lesions of the nail bed in elderlj 
persons which do not show any tendcncj to 
heal should be examined carefully for a pos 
sible melanoblastoma or squamous cell car 
anoma In distinguishing the melanoblas 
toma from benign granulomata and squamous 
ccU carcinoma, the demonstration cl pig 
mented areas which may be very small is of 
great importance In this location the car 
cinozna shows a dry and waxv surface 
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THE ABSORPTION AND TRANSI ERENCE OF PARFICUIATE 
MATERIAI B\ THE GREAT OMENTUM^ 
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F unctions of the omentum such as >et expenmental e\ndence does not thus far 
the elaboration of peritoneal fluid, the warrant such a conclusion 
absorption of particulate materials or The literature reporting the cellular re- 
the production of antibodies, have long been sponse within the peritoneal cavitj to an> 
knovin Ever since Aristotle attributed to the irritation is enormous, and we shall not 
great omentum a function to protect abdomi attempt to rev icw it here Generall> , these 
nal viscera from the cold, each succeeding exudate cells which arise following peritoneal 
scientific generation has contributed its ex injection have been attributed to the meso 
penmental data to our knowledge of the part thehum lining the cavit> , the reticulo endo 
the organ pla>s m regulating body economy thehum of the spleen and lymph nodes, the 
^though the literature on the anatomical specialized vascular endothelium of the liver, 
pajsiological clinical, and surgical signifi and the greater omentum 
cance of the omentum is enormous complete Using a new finely particulate graphite sus 
and exact data concerning it must yet be pension Higgins and Graham (1929) under 
compiled took a study of the role of the diaphragm m 

The removal of isotonic solutions and the removal of foreign particles from the 
numerous suspensions of particulate matena! peritoneal cavity in the dog Special emphasis 
horn the pentoneal cavity has been a favonte was placed on the lymphatics of the diaphragm 
lUDject for study since von Recklinghausen and the routes of absorption through the 

1 within the mesothehum of anterior mediastinum Higgins, Beaver, and 

tne cfelom through which such particles may Lemon (1929) continued the study of absorp- 
c removed Any study of the method of re tion through the diaphragm of dogs which had 
Moving foreign particles from the peritoneum been previously subjected either to unilateral 
s type of cellular response to invading or to bilateral phrenic neurectomy Dia 
rganismsand the routes of drainage from the phragmatic paralysis, which follows section of 

^ntoneum must of necessity include the re the phrenic nerve, merely retards the rate of 

1^ manifested by the greater omentum absorption but it does not render the dia- 

"^riever foreign particles such as India phragm anv the less effective for the removal 
’ OT^nblue orwhole blood, areintroduced of injected material from the peritoneum 
clea 1 cavity a polymorphonu During this study of absorption through 

®^‘^^^*creaclionfollowawnthinlhefirst the diaphragm we were impressed by the 
mononucleated cells appear m speed with which the great omentum m these 
Junk after 24 to 48 hours Me animals absorbed and fixed the graphite par- 

determ recognized three ty-pes of cells tides It was apparent at once that the meso- 

jj. by the manner in which they take thehum covering the omentum reacted far 

the g'^”.,^‘"®'^Pra'ital staining Mhether more intensively than the other surfaces of 
omentf are derived from the the peritoneum Poynter (1928) stated that 

■pi ^ t'ot been determined the peritoneum covering the omentum is 

abound histocytes which different from that which covers the visceral 

theoDi * k omentum leads one to and panctal surfaces Furthermore we have 

of manv°”f k ^ organ may be the source noted, in our study of the relation of the 
y 01 the pentoneal exudate cells and omentum to diaphragmatic absorption, that 

S km (lei for pubi catwn October IX I9?9 
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ammals from iihicli the omentum had been nithdrann from the cant} entireh or be 
partialh resected n ere not able to n ithstand isolated m such a n a> as to be independent of 
the elTcct of graphite nithin the peritoneum the adjacent organs Sbiplej and Cunnme 
andusuallj di«l iiilbin s to 3 Heels folfoninK bam (1916) Here perhaps the first to male's 
an injection In erperiments on dogs that had histological approach to the studi of omental 
been sulijecled to partial resection of the absorption, and ihej oiereame the spatial 
omentum some time before peritoneal injec dilScultj b> mthdraiving the omentum Irem 
tion graphite particles appeared on the the caritj of the bodj and immersing it m a 
pJeunJ surface of the diaphragm following fluid or suspension, the absorption of which 
mjcction as rapullj as m the intact animal thej wished to study In this wa> all other 
Rubin (1911), hoy\e\er in studying absorp drainage routes from the peritoneal caMt) 
tion of indtgocarmine from the peritoneal yvere necessanlj excluded In order to mam 
ca\itj of cats from which the omentum had tarn anxsthesia over periods sufficiently long 
been resected previously noted marked delay to permit adequate absorption, decerebrate 
in the appearance of the dye in the unne from ammals \yere used so that mechanical diffi 
that which takes place in a normal animal cutties yyere largely oyercome In this wa) 
From our studies it seemed eyident that the the omentum could be easily immersed in 
great omentum was essential to adequate pro various solutions and suspensions and studies 
tection but that it did not bear any relation were made on the rate and the routes of ab- 
to the absorption of particulate matenal sorption by the omentum m ammals so pre 
through the diaphragm pared In certain of the anunals, Shipley and 

Restoration of an organ is rather positiye Cunningham previously had ligated the 
evidence that it is essential for the well being thoracic duct m the neck attempting thereby 
of the organism Its restoratne capacity is to determine whether or not the 
great and surgeons have noted that at a second system was concerned in absorption by the 
laparotomy foUownng earlier partial resection omentum Their results were unchanged by 
of the omentum it has been restored to its the bgation of the thoracic duct In this con 
earlier proportions Arnaud (1928), m the nection howeser it must be recalled that 
most recent work on the omentum, stated should drainage from the omentum pass by 
that in both guinea pigs and dogs complete way ol the diaphragm into the anterior mwi 
regeneration follownng resection has taken aslmum a large portion of the hmph will 
place in 5 to 6 weeks enter the blood stream by way of the right 

In our study on the absorption of graphite cervical duct so that ligation of the thoracic 
from the intact peritoneum the abundance of duct would not be a completely effectiye ron 
black particles wathin the omentum and the trol They concluded that absorption 
gross appearance suggesting a sy stem of dram solutions and suspensions is by way 0 e 
age from the organ to the gastric and hepatic omentaf veins and that granular matenaJ may 
regions naturally prompted the inquiry as to be recovered from the portal vein and ner 
whether the omentum could remove absorbed withm a very short tune following immersion 
materials and, if so, whether such drainage m the solution They stated that lymp 
passes by way of the diaphragm to the thorav ««b> if present within the omentum ° , 

We were interested to know whether matenal play a part in the remova] ^ . 

ent'ulfed by the omentum was removed matenal Likewise Poynter (19 
through defmite channels earned by way ol mg the functions of the ' 

the blood stream, or perhaps remained as conduced ;„dThe 

isolated foretgn substances uathin the organ ”„rinei...on a 

IS difficult to study the absorptive lymphatic system 
mechanism of the omentum apart from the ' "^^/a M 

other closelj related stnietures of the pen m the portal lem within a lewm 
toneal casit> , because the omentum must be mg pentotieal injection 
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AboorruTal irteguTi«^ 


Fi" I Side Mew o( the bodv of a cat showine the nositioii of the sulicutancous 
pouch the isolated portion of the omentum contained thereio and the relation of the 
abdominal Mscera to the isolated omentum 


In out earlier study on pentoneal absorp 
ticm, we were unable to recover graphite par 
^ considerable period 
following pentoneal injection Furthermore, 
n sections oI the omentum taken at various 
mes following pentoneal injection fixed in 
J^tr and lormol solution and stained \sith 
„ 4nd SMth eosin azure t\e were 

° * recognize ans graphite particles in 
<^nf6Qtal blood vessels Numerous 
iVii.1,. * adherent to the surface meso 
fncv*” ^ considerable portion of free 
mne was present within the layers, but 
], perhaps was the exceedingly 

histocytes packed with the 
Pyjtosed particles 

earlier obseiwations prompted us to 
experiments in which we could 
cam, , pentoneal 

} and thus study absorption as earned on 
alone, apart from other 
under conditions ap 
^0 deten^/^^ Physiological ^\e hoped, too 
^larhra^'lf lymiphaiics of the 

1 nLt inTj anterior mediastinum had 

^ in d,,. Irom the omentum as well 

*Pace directly from the pcntomal 

C ^'d’ERlilENTAL UrTIlOD 

study In order to 
f^''ireof decerebration and ex 

s omentum to atmospheric condi 


tions we isolated the distal two thirds of the 
omentum in a pouch formed w ithin the v entral 
abdominal wall (Fig i) With the use of 
Narath’s modification of the Talma Morison 
operation under ether anasthesia and stenle 
technique an incision about 4 centimeters long 
was made in the abdominal wall slightly to 
the right of the median line By dissecting 
awav the intervening fascia, a pouch of con 
siderable proportions was made between the 
integument and the layers of muscle The 
muscle tissue was incised m the median line, 
a small incision was made through the pen 
toneum and the gnat omentum was carefully 
withdrawn through this incision and gently 
placed in the pouch previously prepared bt 
tween the integument and the abdominal 
muscles Caution was observed to avoid any 
undue manipulation such is tension on the 
stomach spleen and the transverse colon In 
the cat the omentum is extensive and in this 
way a considerable portion (approximatelv 
two thirds) may be withdrawn and thus iso 
lated from the peritoneal cavity Sutures 
were inserted around the opening m the 
peritoneum fixing it firmly to the omentum, 
so that there might be no spatial continuity 
between the pouch bineath the integument 
and the peritoneal space The skin was then 
closed This gave an operative hernia of the 
omentum The animals speedily recovered 
from the operation and in 4 to 5 day s ample 
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animals, from ^\hlch the omentum had been 
partiallj resected were not able to withstand 
the effect oi graphite uithin the pentoneam 
and usuall} died w ithin 2 to 3 w ccks following 
an injection In experiments on dogs that had 
been subjected to partial resection of the 
omentum some time before peritoneal injec 
tion, graphite particles appeared on the 
pleural surface of the diaphragm following 
injection as rapidlj as m the intact animal 
Rubin (1911), however, in studjmg absorp 
tion of indigocarmine from the peritoneal 
caaitj of cats from which the omentum had 
been res.ected prexaouslj noted marked delay 
in the appearance of the dj e m the unne from 
that which takes place in a normal animal 
From our studies it seemed eaadent that the 
great omentum was essential to adequate pro 
tection, but that it did not bear an) relation 
to the absorption of particulate materia! 
through the diaphragm 

Restoration of an organ is rather positive 
evidence that it la essential for the well being 
of the organism Its restorative capacity is 
great and surgeons hav e noted that at a second 
laparotomy following earlier partial resection 
0/ the omentum it has been restored to its 
earlier proportions Arnaud (1928), in the 
most recent work on the omentum stated 
that in both guinea pigs and dogs complete 
regeneration following resection has taken 
place m 5 to 6 weeks 

In our stud) on the absorption of graphite 
from the intact peritoneum, the abundance of 
black particles within the omentum and the 
gross appearance suggesting a sy stem of drain 
age from the organ to the gastric and hepatic 
regions naturally prompted the inquiry as to 
whether the omentum could remove absorbed 
materials and if so whether such drainage 
passes by w ay of the diaphragm to the thorax 
We were interested to know whether material 
ent^uJfed by the omentum was removed 
through defcite channels earned by way of 
the blood stream, or perhaps remained as 
isolated foreign substances within the organ 
itself 

It IS difficult to study the absorptive 
mechanism of the omentum apart from the 
other closely related stnirtuies of the pen 
toneal cav^ty, because the omentum must be 


withdrawn from the cavity entirelv or b? 
Isolated in such a way as to be independent of 
the adjacent organs Shipley and Cunning 
ham (1916) were perhaps the first to make a 
histological approach to the study of omental 
absorption and they overcame the spatial 
difficulty by wlthd^aw^ng the omentum from 
the cavity of the bod) and immersing it in a 
fluid or suspension, the absorption of which 
they wished to study In this way all other 
drainage routes from the pentoneal cavity 
were necessanly excluded In order to mam 
tain anxsthesia over periods sufficiently long 
to permit adequate absorption decerebrate 
animals were used so that mechanical diiB 
cullies were largely overcome Jn this wav 
the omentum could be easily immersed in 
various solutions and suspensions and studies 
were made on the rate and the routes of ah 
sorption by the omentum m animals so pm 
pared In certain of the animals Shiplev and 
Cunningham previously had ligated the 
thoracic duct m the neck attempting Iheieby 
to determine whether or not the lymphatic 
system was concerned m absorption by the 
omentum Their results were unchanged by 
the hgatton 0/ the thoracic duct In this con 
nection, however, it must be reca’led tlat 
should drainage from the omentum pass by 
way of the diaphragm into the anterior medi 
astinum a large portion of the lymph will 
enter the blood stream by way of the nght 
cervical duct so that ligation of the thoracic 
duct wxiuld not be a completely efleclive con 
Irol They concluded that absoiption of both 
solutions and suspensions is by way of the 
omenta! \ eins and that granular material may 
be recovered from the portal vein and liver 
wuhm a very short time foUowing immersion 
m the solution They stated that lymph ves 
seU if present within the omentum do not 
play a part in the removal of 
matenal Likewise Poymter (19 S) m study 
ing the functions of the great omentum « 
convinced that the removal of 
tides IS accomplished by the omental and tne 
DOTtal veins Poynter did not mention a 
Ka;.r.jstem but he demonstraUd 

crjstaUoid and various particles and gra 

in the portal v em withm a few minutes follow 
mg jwntoneal injection 
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not due to graphite \ithin the blood %cssels 
but to the hcavilj laden histocjtcs and free 
graphite particles which ha\e accumulated 
around them Although the graphite is closely 
packed around the blood \essels, i\e ha\c 
never identified a single graphite laden cell or 
free graphite particle in the blood stream of 
the omentum in the earlj periods Figure j 
the omentum of a dog, represents rather accu 
ratelj the relations which maintain between 
the circulation of the blood and the graphite 
laden histocjtes at ^ to 6 hours after pen 
toneal injection The peritoneal portion of 
the omentum in an animal 3 hours after an 
injection was far less heavilj infiltrated than 
the portion within the pouch and jet an 
abundance of black material could be detected 
grosslj , up to and including its attachment to 
me spleen Sections show that the graphite 
hitherto at the surface is now within the 
roe»thelial la>ers and is largel> contained 
within phagocj tes, although much free graph 
ite IS profusely scattered throughout both 
the ascending and the descending limbs of the 
omentum 

The rate of absorption through the isolated 
omentum is by no means constant for all am 
tnals A cat killed at 6 hours following an 
may not show greater absorption 
than one killed at 3 or 4 hours so that indi 
vidual vanations maj occur This however, 
ma\ be due in part also to operative pro 
cedures In general, exploration 3 to 6 hours 
ollowing a graphite injection into the subcu 
taneous pouch will show absorption bj \va> of 
c ornentum sufficient to blacken grossly the 
mesothehal structures related to the spleen 
and the pancreas inside the abdominal cav^t> 
hollowing these earlj stages the animals 
ere allowed to live for longer periods after 
s injection had been made into the sub 
cutareous pouch Studies were made of the 
routes of drainage and the site of the absorbed 
Eraphite at 12 20 24 36, and 48 hours after 
joction Without giving exact details for 
rach animal we wish to report the sequence 
ab-jorpiion and drainage which these ex 
P^runents have demonstrated 

successive experiment all portions 
he greater omentum and its normal attach 
onts within the peritoneal cavitv were pro 



Fig 3 The omentum of a dog 6 hours after an injection 
of graphite into the peritoneal eawty 


gressivelj more heavnl> infiltrated (Fig 4) In 
the descending limb of the omentum, the color 
deposits may be readilj traced around the 
pancreas and thence into the hepatoduodenal 
bgament Furthermore, the gastrolienal liga- 
ment becomes progressivelj more heavilj m 
filtrated and frequently considerable deposits 
of graphite are observed along the greater 
curvature of the stomach, especiallj toward 
the duodenum Within the area of the liver, 
the gastrohepatic ligament (Fig 5) and the 
duodenohcpatic ligament are heavily infil 
trated with black particles Likewise that 
portion of the lesser omentum which covers 
the caudate lobe of the liver is invanablv 
stippled with pigment The black particles 
are not on the outside of these ligaments and 
investing omentum Sections show that they 
arc definitely beneath the mesothehal layer 
and ^ur either as free particles or m w ander- 
ing histocytes We have never positively 
identified any channels of any sort through 
which the graphite passes in these hepatic 
licaments Microscopically, there seems to be 
a dilTusc distribution ot the graphite granules 
Fortj-cight hours after an injection it is easy 
to Mloo the course of the black granules frori 
the hepattc ligaments and the lesser omentum 
!h™ the liver and 

then™ 10 the central tendon of the diaphragm 

“ttions of the coron?^ 

& fnd'‘a‘^( " ‘‘'V"'"'»>>ly speck W 

' I i “hsenations go, rep- 
resent the only demonstrable course whereby 
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Fij, I Portion of the omenfuro mlhm the suheutanrous 
pouch 3 hours after an injection of graphite 

time for the nound to heal, i to ^ cubic centi 
meters of the graphite suspension was injected 
into the pouch containing the isolated portion 
ot the great omentum Care nas exercised in 
this injection, the needle being introduced 
through the integument into the postenor 
region of the pouch to av oid actuallj injecting 
the omentum Following these injections 
animals were UUed at sutcessu e inter\als the 
isolated portion of omentum the peritonea) 
portion of omentum, the gastrohepatic omen 
turn, the diaphragm, the anterior mediasii 
num, and the bt er « ere examined for endence 
of absorption of the graphite Fourteen ex 
perimcnts were considered successful Careful 
necropsy was performed at internals following 
injection ranging from jO minutes to 48 hours 
T hese form the basis for the conclusions pre 
sented in this report 

EVPERIilENTAL OBSERWTIOXS 
One of the functions of the great omentum 
IS the elaboration of fluid with marked coagu 
Jattce pcQpertces Arnaud (igr 5 ) recentJj 
demonstrated the secretory activity of the 
omentum in guinea pigs b’l inserting into the 
abdominal wall a window^ of transparent cello 
phane so that he could observe the move 
ments and respon«(‘s of the omentum He 
concluded that the omentum is the source of 
large quantitiesofaserousfiuid which po^esses 
marked cwagwUuve propeiUes Our observa 
tioas bear out these conclusions in that foreign 
particles m contact vvith the omentum bea>me 
at once adherent, held by a coagulum to its 


mcsothelial surface Within a few nnnulca 
follownng an injection of graphite into the 
abdominal pouch the omentum is well 
speckled with particles which may be washed 
off onh with considerable difBculty The 
proximal portion of the omentum vnthin the 
pentoneaf cavity is already faintly gray in 
places, suggesting graphite and sections show 
that the black particles have extended a!o'’g 
the mesothelial surface and are still largely 
adherent A few v ery fine granules lie beneath 
the surface layer Thus far a phagocytic re 
actum has not been marked, for onlv occa 
sionally we encountered phagocytic cell^JUst 
beneath the mesothehal surface contiining 
only a few black particles 

In a cat killed 3 hours after an injection of 
3 cubic centimeters of the graphite suspension 
into the subcutaneous pouch absorption bv 
theomentum was well advanced (I-ii, a) The 
fluid then w^ll^n the pouch contained many 
polymorphonuclear leucocytes with black 
granules but whether these arose from the 
omentum or came from other sources as a result 
of irritation is a» vet unknown Diapedesis 
through the mesothelium into the surrounding 
area was not extensive and we are inclined to 
believe that more stress is plated on this eaiW 
activity of the mononuclear phagocyte of the 
omentum than actual evidence would war 
rant UTiereas w e hav e noted these phagocy tic 
histocytes wnthin the mesothclium m actual 

migration vi have never seen them so packed 
with particles in these situations as they are 
along the blood vessels It is probable that b; 
tar the major phagocy tic actmtv takes place 
within the tissue of the organ rather than 
outside the mesothehal laver At 3 to 4 hours 
after injection the histootes along the 0100a 
vessels are hteraUy packed with graphite w 
much so that their nuclear structure is oiten 
concealed In their early phagocy tic 
thtse cells may be readily identified by the 
ccrcntnvallv placed nuclei usually of kidney 

or hon,c stape At this ptnod too 

hbrobtet, Uhl* are usuall) non 
or onh shghlb so enguIW mw 

graphite parlleleb Figure tshonsthr 
Shi* abruption h> the portion of theotree 
tuui ivithin the pouch has progresse 
routes of blood .ess* appen' 
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dispro\e the existence of a lymph draining 
5>'stem mthin the ^reat omentum The 
demonstration of such a s> stem is exceedingly 
difficult, since numerous spaces abound m 
histological sections xvhich make any adequate 
interpretation impossible Suzuki (iqio) con 
clud(^ that the omentum regularly pos^sses 
a nch supply of lymphatics Koch (1911), 
studying both normal and pathological mate 
rial, supported Suzuki in his contention 
Broman (1914) and Crouse (1915) likenise 
attnbuted lymphatics to the omentum Cas 
pans (iQiS), using the silver nitrate pcepara 
tion methods, disclosed extensive lymphatics 
along the larger blood xessek of the omentum 
in rabbits, cats, dogs, and man On the other 
hand, Shipley and Cunningham (19x6) and 
&ifert (1923) u ere unable to demonstrate 
lymphaticsin the omentum Marchand (1924) 
and Poynter (.1928) stated that lymphatics are 
present only m fetal life and for a short time 
after birth, xvhen they soon disappear Seifert 
vP**?), however, stated that while he was not 
able to demonstrate lymphatics m the free 
Fwriion of the fetal omentum, he could discern 
them along the aiiachmenl to the greater 
CLnature of the stomach 
Our study is not essentially concerned with 
the presence or absence of lymphatics of the 
omentum We were more concerned wrilh the 
rjuestion of fixation of injected foreign par 
bcles and especially with their remoxal to 
other regions of the body Although wc have 
made no attempt to disclose lymphatics in 
the omentum, our obsen ations lead us to con- 
clude that the removal of the absorbed par- 
ticles IS essentially a functmn of the lymph 
oramage rather than the blood vascular sys 
, . animal experiment, we have 

studied sections of the great omentum which 
'cere made from the portion isolated wnthin 
the subcutaneous pouch and that within the 
Pemoncal canty but we have nev er been able 
to demonstrate any graphite particles m the 
oiood stream rurthermore we have studied 
toed sections of the liver of the cats shortly 
after injection of graphite and as late as 
4 S hours after injection and we have failed to 
Identify the black granules wjlbin the phago 
cviic cells The von Kupfler cells are actively 
phagocytic and should the graphite have en 


tered the portal v ein through the omental cir- 
culation, one would expect to identify the par- 
ticles m these cells lining the sinusoids We 
did identify a few mononuclear cells with 
graphite particles m the sinusoids of the liv er 
of the cat 48 hours after iniection, but these 
were lying free m the blood stream and m our 
opimon were histocytes that had probably en 
tered the blood stream by way of the an tenor 
mediastinum and the thoracic duct The fixed 
or httoral cells were always devoid of the 
black particles 

Relatively soon following a graphite injec- 
tion into the pouch, the secretory function of 
the omentum is early manifested by the 
abundance of black particles which are firmly 
adherent to its mesothelium The extensive 
vasculanty of the organ probably accounts for 
the large quantities of this serous fluid that is 
secreted Within a few minutes these black 
particles make their way into the omentum 
where the hitherto inactive histocytes begin 
their function of phagocytosis The actual 
migration of histocytes back and forth through 
the mesothelium is not frequent and we are 
inclined to behtve that the more extensive 
phagocy tosis occurs wnthm the omentum and 
not without The transfer of the free particles 
into the omentum is very rapid, and one may 
only conjecture that a return of a certain 
amount of the fluid into the omentum carries 
the particles beneath the mesothelium 

After granules have entered the omentum 
and phagocy tosis has occurred, the histocy tes 
accumulate along the larger blood vessels 
of the organ Thus these blood \ essch appear 
black in the omentum removed a few hours 
after an injection The lumina of these blood 
vessels arc devoid of either the graphite or the 
graphite laden cells, and the endothelium is 
likewise clear The histocytes wnth graphite 
granules ate closely massed along these v esseJs 
and the evidence leads one to conclude that 
they move along if not m channels, in spaces, 
surrounding but not connected with the blood 

vessels (Tig 6) Occasionally , we have noted 

in our sections an endothelial pattern or space 
suggesting a lymphatic vessel both wnth and 
without graphite and devoid of erythrocytes 

(Eig 7) These areas have been identihed in 

close proximity to blood vessels and although 
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Fig 4. The pentoaeal portion of the great omentum 
43 hours after au injection into the pouch Large nua^rs 
of histoc>tes may be noted The blood vessels shoisn are 
devoid of free graphite or graphite laden cells (X 400) 



Fig 5 The gastrolienal ligament 4S hours after an 
injection into the subcutaneous pouch The blood vessels 
are devoid of graphite (X sool 


the graphite may reach the diaphragm The 
peritoneal ca^tj is alttajs clear and we are 
unable to explain the presence of graphite in 
these structures on anj basis except one in 
solving a djrect continuitj of drainage from 
the greater omentum to the diaphragm 

The peritoneal surface of the diaphragm m 
a cat killed 48 hours after a graphite injection 
into the subcutaneous pouch presented a pic- 
ture somewhat similar to that encountered 
when particles were injected directly into the 
peritoneal cavatj Strands of black granules 
accumulated between adjacent bundles of 
muscle radiated from the central tendon 
toward the costal margins of the diaphragm 
Sections of the diaphragm showed that these 
particles were beneath the mesothelial surface 
massed m the intermuscular spaces some 
within the gub^erous Ivmphatic plexus and 
gome without Free graphite was rarelj if 
ev er seen in a serosal cell of the diaphragm 
The evndence leads us to conclude that free 
particles, as well as phagocytic histocjtes, 
work their wav assisted by circulating fluids 
under the mesothclial surface and thence into 
the extensive lymphatic plexus of the dia 
phragm 

The passage through the diaphragm is un 
questionably by way of the lymphatics and 
we have demonstrated graphite in the collect 
ing channels on the pleural surlsce, id the 
sternal Ivmph tracts and m the anterior 
mediastinal lymiph nodes From the central 
tendon of the diaphragm therefore the 


drainage routes toward the anterior mediaati 
num are identical with those m absorption 
directJv from the intact peritoneal canty 


These studies support very definitely the 
hitherto recorded observations that the great 
omentum readily absorbs and remov es foreign 
particulate matenal They further show that 
Its secretory actuniy and its adhesive and 
absorptive functions are by no means severely 
impaired when the omentum is withdrawn 
from the peritoneal space and carefuUv iso 
laled within a pouch m the v entral abdominal 
wall 

Our observations are not m accord how- 
ever with other recorded observations con 
cerning the manner in which thevp absorbed 
materials are lemoved The lymphatic dis 
tnbution of vessels within an organ is the 
system to which the function of absorp^n 
and conduction is usually attributed The 
existence of a lymphatic vessel 
lymphatic vessels lined by common endotheh 
um within the great omentum of the adult 
animal continues to be a question of uncer 
tamty Ranvier ( 1S96) demonstrated lviiT° 
atic channels in the great omentum of new bom 
kittens but he maintained that they ais 
appeared before the animal reached adult 
LjTiiphatic haie been described m he 

omentum of Infants Subsequenth 

opinmn diflered and toda> considerable l^ra 

tire IS a\ ailable uhich attempls to conlirm or 
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tbs lobe IS the onl> one covered b\ the lesser 
omentum The distinct infiltration of the 
ligaments of the liver, all a part of the lesser 
omentum, rather clearlj point to a rnesolhe 
lial conducting mechanism The circulation 
of a fluid containing the free particles and the 
graphite laden histocj tes throughout the et 
tent of the lesser sac are not plausible explana 
tions lor the movement of the pigment The 
contmuitj of the lesser sac with the greater 
pentoneal cavntj through, the foramen of 
Binslow would permit a circulation of the 
granules into the peritoneal spice, a phenome 
non never encountered 
A further note on the anatomical relations 
will facilitate an interpretation of the drainage 
to the central tendon of the diaphragm If we 
follow the course of the mesothelium covering 
the les er sac, we maj observe that it con 
forms essentiall) to our pattern of drainage 
Starting with the greater curvature this 
mesothelial lajer covers the dorsal surface of 
the stomach, and ertends from the lesser 
curvature upward to the liver covering the 
caudate lobe It is now reflected onto the dia- 
phragm and forms the dorsal lajer of the 
coronarj ligament Thence it passes over the 
dorsal part of the diaphragm to the vertebral 
column descends and covers the ventral bor 
der of the pancreas and forms the dorsal wall 
of the lesser sac and is continued posteriorly 
to form the inner la) er of the great omentum 
These anatomical relations rather clearly 
show how absorption of particulate graphite 
reaches the diaphragm As stated the coro 
nar) ligament is alwavs heavnl) infiltrated 
graphite m the animals 48 hours after 
ejection \natoraicallv the ligament is com 
posed of two lajecs a ventral {aver composed 
of peritoneum of the greater sac and a dorsal 
ja)er composed of the peritoneum of the 
lessct sac The ventral la)er of the coronaiy 
hgament appears to be less stippled m these 
^inage experiments than the dorsal lajer 
This (Tplains we believe the absence of 
graphite in the serosal surface of the ventral 
portion of the diaphragm which is anatomicaU> 
a part of the mesothelium lining the greater 
peritoneal sac We believe that most of the 
graphite enters the diaphragm b> wav of two 
clo'M^lv related routes One of these is along 



the posterior wall of the stomach (the antenor 
wall of the lesser pentoneal sac), thence 
through the gastrohepatic ligament to the 
coronary ligament and into the diaphragm 
The other route is b> w ay of the pancreas to 
the crura of the diaphragm along the posterior 
wall of the lesser sac and then into the dia 
phragm The radial distribution of graphite, 
so frequently seen beneath the pentoneal sur- 
face of the diaphragm occurs by migration 
along the intermuscular fascia from the site of 
contact of the diaphragm with the superior 
recess of the lesser peritoneal sac Thence, 
the graphite particles enter the subserous 
Ivmphatic plexus of the diaphragm pass 
through the partition and enter the collecting 
channels on the pleural surface Thus the 
drainage from the great omentum is by way 
of those lymphatic channels of the diaphragm 
and the ventral mediastinum, rather than 
through the cistcrna chyh, and the thoracic 
duct There arc then, two systems of dram 
age from the abdomen one associated with 
the gastro intestinal tract passing through the 
mesenteries to the cistcma and the other 
assoaated with the omentum and the dia 
phragm passing through the v entral mcdiasti 
num to the cervacal lymph ducts 
We do not wish to state that all particles 
absorbed and fixed by the great omentum are 
transferred to other parts of the body We 
arc well aware that the omentum following 
absorption of particulate graphite from the 
pentoneal cavnty will remain black for many 
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Fig 7 The accumulation of graphite Uden histocj-tcs 
into structurea that resemble lymph channels m the 
omentum Clo«elv related blood lesseU are sot shows 
(X 375) 


Fig 6 The omentum of a dog 6 hours after peritoneal 
injection The accumulation of the histocj tes and the free 
graphite around the blood \es^Is u howti The blood 
stream is deioid of graphite particles (X looo) 

the> resemble the Ivmphattc distribution 
around the portal \em we still hesitate to 
ascribe to them a l>'mpbatic potentiaht\ 

It mav be that the conditions within the 
omentum are not unlike those within l>mph 
sinuses and m>eloid tissue Matimow stated 
' As the l>Tnph sinuses are lined with flattened 
histoc) tes so the large \enou3 sinusoids of the 
mseloid tissue also base a wall consisting not 
of common endothelium but of flattened his 
toc>tes which cannot be separated from the 
reticular histocMes of the tissue and which 
show the same functions m an espcciallj high 
degree storing of colloidal d) es phagocj tosis 
of particulate matter transformation into free 
macrophages 

Omitting the details of its earl> deselop 
ment from the dorsal mesenter> the great 
omentum is formed of four lasers of meso 
thehum two comprising the ascending hmb 
and two the descending limb of the organ 
The ca\it> wnthin this omentum the lesser 
sac largeh obliterated in the adult, is con 
tinuous with the peritoneal caMtj b\ wat of 
the foramen epiploicum or foramen of ins 
low Thus the peritoneal sac with which we 
are concerned includes besides the omental 
bursa or thi ca\it> of the great omentum the 
caMt\ of the lesser omentum as well The 
lesser omentum is a double la\er of pentone 
urn which extends from the lesser cur\atureof 


the stomach and the duodenum to the h\er 
the caudate lobe of which it co> ers The duo 
denohepatic ligament and the gastrohcpatic 
ligament are parts of the lesser omentum K 
the two la> ers comprising the ascending limb 
of the great omentum are traced forward the> 
enclose the stomarh and again unite along the 
le&ser cur\ature to form the lesser omentum 
reaching to the liter 

If we are to judge b> the distribution of the 
graphite within the omentum following ab 
sorption from the subcutaneous pouch, we 
must conclude that drainage is to a great 
CTtent restricted to the mesothelial la> er lining 
the lesser sac In tracing the course of dram 
age around the spleen and to the greater 
curvature of the stomach b> the black de 
posits in the mcsothelium we ha\e noted that 
the route to the leaser omentum is aiwajs oier 
the dorsal surface of the stomach to the gastro- 
hepatic ligament and not o\er the %entra 
surface Furthermore the omental coier -g 
of the duodenum and the lobe of the P^n^ea* 
are aloajs heaMlj spccUed mlh 
pigment nhereas the mesothelial attachment 
of the colon is less intoKed tccording > 
tondade that the mesothelial lining of t"' 
lesser pentonea! sac is the later rnor g 
imoKcd m the drainage of these j 

uctes fiom the great omentlim The fetal 
relations of these The 

Figure 8 mil clanit our 
caSdate lobe of the li.et is ihe “"'f j 
this organ eser speclled lOth graphite and 
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POSTCONCEPTION PELVIC IRRADIATION OF THE ALBINO RAT 
(MUS NORVEGICUS) ITS EIFECT UPON THE OFFSPRING 
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T he findings in two recently completed 
clinical studies indicate that pelvic ir- 
radiation employed during pregnancy 
IS very likely to arrest the de\elopment of the 
fetus The fact that of 76 full term children 
irradiated in tilcro iS were microccphalic — 
ivhile still other de\elopmeiital defects were 
exhibited by some of the remaining ones — 
definitely points in this direction 
Experiments upon a variety of the lovxer 
animals by different obserxers (i) confirm 
these chniLal findings, although few of these 
studies were made upon mammals Irradu 
tioD of fertilized animal o\a and of immature 
animal young appeared to be followed in a 
large proportion of cases by a rather wide 
'ariety of physiological and anatomical dis 
turbances eg, early death weakness under 
development, and very high frequency of 
gross structural deformities These disturb 
&ucesMemed to xary wnth the Und of animal 
treated the amount of irradiation employed, 
of the treatment m relation to 
the date of fertihzation and to other factors 
One of the objects of the present study was 
c cS faults of the other observer* in 
his field The rat was chosen for our eiperi 
juents because most of the earher investiga- 
10ns had been concerned with ammals lower 
IQ the developmental scale making them less 
wportant as a means of evaluating the results 
of human irradiation 

The desired end of the experiment was to 
hhd out whether embryonic irradiation in 
non lethal doses would or would not be fol 
owed y the birth of young exhibiting gross 
^^fhciural abnormalities 
The irradiation was given with equipment 
01 the mediamcally rectify mg tv-pe, energizing 
a broad focus Coolidge tube The roentgen 
machine nas calibrated mth a %\uli lonom 
ctec the latter m turn calibrated in Gcr 
manj wth the Jirolxised international ' R 
mil The operatine factors nere as follons 
■»! kilos oils (peal.) 5 milliamperes jocenti 


meter skin target distance, and 6 millimeters 
of aluminum One hundred and eighty milh 
ampere minutes (m a m ) of exposure gave 800 
R units of intensity 

The ammals were treated us showm m 
Figure 1 strapped to the small concentricdllv 
arranged tables The cephalic half of each 
animat was protected by a lead plate 2 milli- 
meters m thickness The Coohdge tube target 
was directed at the central point of the circular 
base upon which the small tables were fastened 
with idhestve plaster, the skin target distance 
(30 centimeters) being meisured from the 
target to the level of the rats’ backs 

Uith this technique, 120 ammals were sub 
jected to from i to 6 exposures, vary inf m 
strength from 45 to 360 milhampere minutes 
(200 to 1600 R) 

Gestation m the rat consumes from 22 to 
23 days Of the 120 treated animals 34 cast 
litters within less than 22 days of their last 
roentgen exposure, 1 e , the embryos m these 
cases had received at least one roentgen ex- 
posure 

The litters of these 34 animals varied m 
size from r to 11 the most common being 
z, with an average size of 3 6 young In a 



•» concentrically 
V*' of hoWing unethtr 

^ *diUt rats m position for utenne ifradaiioEr Cimikr 

k»er W\e» of the body mamUm the auuna] in desir^ 
position and check undue mokcment Each Uble i^m 
turn strapped to the circular base \otc the sheet o le^a 

protfctini, Uw upper half cf the body «»«etofIead 



86o 


SURGER\, G\^ECOLOG\ AND OBSTETRICS 


months We do affirm, how e\ er that a oin- 
siderable portion of the materials so absorbed, 
especiallj the finer particles, laaj beremo\ed 
promptly to the diaphragm and thence to 
other portions of the bodj , through a meso 
thelial conducting mechanism operating b> 
wa> of the omentum 

A method is described for the studj of 
absorption bj the omentum isolated from all 
structures within the peritoneum Studies 
ha\e been made on the degree of absorption 
b> the isolated omentum from the subcu- 
taneous pouch at frequent interials, rangmg 
from 30 minutes to 48 hours after an mjection 
LjTnphatic vessels wnthin the omentum have 
not been demonstrated conclusive!) and )et 
absorption from this organ is essential!) b) 
wa) of the l)Tnphatics of the diaphragm and 
the mediastinum It was not possible to 
demonstrate either free particles or graphite- 
laden histoc)tes m the omental blood vessels, 
following an injection into the subcutaneous 
pouch Follow mg phagoc) tosis of the graphite 
particles b) active mobile histoc)tes these 
cells accumulate along the blood vessels and 
pass toward the gastric and splenic attach 
ments of the great omentum The routes of 
drainage from the distal part of the omentum 
follow essentiall) the mesothehal lining of the 
lesser peritoneal sac From the gastrobenal 
ligament drainage follows around the dorsal 
surface of the stomach along the lesser omen 
turn to the caudate lobe of the hv er and thence 
along the coronarv ligament of the hver and 
the central tendon of the diaphragm to the 
anterior mediastinal l)Tnph nodes 
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litter and m more than one litter Further- 
more, no such similar defects were observed 
in more than 600 control young etatmned 
duriDg: the previous 2 years In addition, Dr 
Helen Dean King of the Wistar Institute of 
Anatomy and Biology (from which Institute 
the mother ammals were secured) reports 
that she has never observed anj such defects 
m the more than 125,000 rats recorded in her 
laboratory 

SUU 1 IAR\ AND CONCLUSIONS 

1 The htters of 34 female albino rats, 
irradiated when pregnant, have been studied 

2 In 5 of these 34 litters one or more 
joung exhibited either dubbing of feet or 
absence of toes 

3 The frequency with which defecti\e 
joung Were produced appeared to vary di 
rectly with the degree of exposure 


4 Though no definite condusion can be 
drawn from the observations set down in the 
present paper, due largely to the scantiness 
of material available for analysis, it is signifi 
cant that the deformities observed among the 
young of animals irradiated when pregnant 
have not been duplicated in a senes of 1 25,000 
non irradiated control animals 

The authors are very greatly indebted to Mr J L 
WcAlhenrav physKUt of the Philadelphia General Ilospi 
tal for his kindsess m calibrating the roentgen machine 
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Fig 2 Showing a rat less than one daj old which had 
been irradiated while tn uUrt The ceotuneter rule inHi 
cates the degree of magnification emplosed in taking the 
photograph Note the apparent difference between the 
degree of deielopment of the hind legs and that of the 
fore legs in respect to the size and shape of the feet and 
the depth and length of the digital grooves 


group of 35 control Iittem the most commoo 
size t\as 7 joung 

Grosalj defecti\e joung were cast b> ^ of 
the 34 irradiated animals The number of 
these joung appeared to be in direct propor 
tion to the degree of the irradiation For 
instance, of the 90 joung bom of 20 animals 
which had recened onij 43 milhampere mm 
utes (200 R) of exposure, not one was found 
defectne On the other hand 12 ammals ex- 
posed to 90 milhampere minutes (400 R) 
(twice the abo^ e amount) cast 3 litters (one 
each) containing defectue offspring while 
each of 2 litters exposed to iSo miUiampere 
minutes (800 R) or 4 times the smallest 



Fjg j Showing a rat nhich bad beta imdistcd *-bj!e 
in ulera Note the rudimentarj dev elopment of the secund 
toe on each fore foot The dark area around the eiT is due 
lo a conjunctival discharge 


joung (Fig 2) was characterized b\ lad of 
the normal depth of the digital gromes In 
4 of the 5 animals onIj the hind feet were 
affected while the fifth one exhibited the de 
feet in all 4 feet In addition, where the digital 
groo^es were absent or distorted the entire 
foot was deformed so as to appear clubbed 
In a number of instances the end of the ex 
tremitv was perfectlj smooth, similar in 
appearance to an amputation stump of long 
standing In those instances in which onIj 
the hind feet were affected the fore feet ap- 


exposure exhibited one or more defeeme 
joung If these 2 latter groups are con 
sidered as a single group, it will be observed 
that of the 14 animals receiving 90 cuIIj- 
amperes (400 R) or more 3 (a percentage of 
35 7) gave birth to defective joung 

These litters comprised a total of 13 off- 
spring, of which 2 were known to be alive at 
birth but died within a few hours The re 
maining ii were either stillborn orwere killed 
bj their parents or died natural deaths before 
being observed Of the whole group of 15 
joung, 6 exhibited developmentui defects of 
the extremities 

Of the 5 animals casting litters containing 
defective joung 4 gave birth to a total of 
10 offspring all of which were at least 
externallv, well formed except for a foot de- 
formitj exhibited bj 5 of them 

The foot abnormalitj exhibited bv these 5 


peared to be perfectlj normal in eveo respect 
The fifth litter consisted of onlj one joung 
shown la Figure 3 This animal appeared lo 
be perfectlv healthj and lived until the end 
of the expenment Its fore feet however had 
onIj 3 well developed toes each with the 
normal site of the missing toe marked b) a 
nidimentarv bud which suggested an arrest 


of development 

For a number of reasons it is believed that 
the abnormalities which have just been de 
cnbed and which are depicted m the two 
accompinjTog photographs are the result 0 
the embrvonic irradiation The clinical imd 
mgs sug^st this as does also the earlier evpen 
mental evidence advanced bv other wor ers 
In the ca^e of the present experiment the 
defects vaned (at least m frequencv^i 
degree of the embrjonic ensure J * 
defect was observed «everal times 1 
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anginal pam The physical signs of myocar 
dial insufficienc> may be present m varying 
degrees These include evidence of pulmonary 
cedema, (riles at the lung bases), hepatic 
enlargement, and cedema of the e'^tremities 
During the past 3 years at the request of 
Dr \oung we have studied the vanous arcu 
latoiyproblemsencounteredmpatients under 
going prostatectomy in the James Buchanan 
Brady Urological Institute of the Johns Hop- 
kins Hospital This operation is most often 
necessary at an age at which thp changes de- 
scribed above are w ell adv anced Urinary ob 
struction, v,hich it is calculated to relieve, 
carnes vnth it a senes of strains upon the cit 
culalion, and some of the postoperative com 
plications are prone to bring about myocardial 
insufficiency Such obstruction, with the re 
sultant impairment of renal function produces 
a condition which, at the time, may be tndis 
tinguishable from chronic nephritis with mtro 
gen retention and hypertension With the re 
Iief of the obstruction these disappear— unless, 
as in some cases, chronic nephritis and urinary 
obstruction coexist — but until then the *ys 
tolic discharge of the heart 13 opposed by an 
mcreased resistance, alone sometimes suffiaent 
to cause symptoms of mjocardiai failure 
A factor of considerable importance m con 
tributing to circulatory failure is the inter 
ference with adequate rest Frequency of 
unnation, particularly as it occurs at night 
may so ebsturb sleep that the patient becomes 
weUnigh exhausted Infection, even though 
localized to the genito unnary tract, throws 
an additional burden upon the arculation 
particularly if it be accompamed by fever 
Pre opcralixe care It has become increas 
ingly apparent that the frequency and seventy 
of postoperative cardiac comphcations may be 
lessened by adequate pre-operative prcpari 
tion R<sl is a mo-t important pre-operative 
measure Tothisend aswellastorclievethe 
frequency of voiding and to restore the renal 
function catheter drainage should be eslab 
lished Sedatives luminal or even opiates 
should be employ ed w hen necessary In many 
cases cystoscopy must be delayed until ade 
quale rest has been obtained 
nifjJf Unnary obstruction walh its rc 
suitant lunctional renal impairment and 


nitrogen retention necessitates the adminis- 
tration of large quantities of fluid And yet 
any degree of congestive heart failure is to be 
regarded as an indication for restricting the 
fluid intake When both conditions are en- 
countered one can steer only a middle course 
It IS impossible to follow the same scheme for 
every patient The degree of circulatory in 
suffiaency must be determined by careful 
examination in each case, and the fluid limit 
established accordingly In our experience it 
lb unwise to force fluids at once m large 
amounts, following the patient's admission, if 
signs of myocardial msulBcicncy be present, 
but more advisable to incrLase gradually the 
fluid intake after i or 3 days’ rest and 
digitalisation In general, too, in any patient 
showing signs of myocardial failure, the 
administration of fluids by the intravenous 
route IS to be undertaken with caution Rc 
ccntly we baveadopledthefollowing method ’ 
A large transfusion needle is inserted into one 
of the veins m the forearm and strapped in 
place by adhesive so that it will not slip out 
The arm is then so fastened to a board that 
the patient cannot bend the elbow Through 
the needle normal salt or 5 per cent glucose is 
injected continuously by a drop method quite 
sumlar to the Alurphy drip and so regulated 
that th‘» patient receives not more than 100 to 
300 cubic centimeters an hour In this way 
large amounts of fluid may be given so slowly 
that the heart is not embarrassed by the in 
crease m volume of the circulation 

What are the danger signals? How can one 
know that the limit of fluid tolerance is being 
reached’ This again must be decided for each 
case but the most valuable sign is an increase 
in the number and extent of riles at the lung 
bases In many such cases moist rales are 
audible at the lung bases on admission but are 
usually scattered When large numbers ate 
audible over the lower back on both sides 
fluid, should be restneted to 2,500 cubic 
cenUmeters or less, depending upon the 
unnary output 

Did Patients with cedema should receive 
a diet poor in salt— i o gram or less daily 
In cases mth impaired renal function the 

^ by M.U. 
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THE CIRCULATORY 


COMPLICATIONS OF PROSTATECTOAIY 

E COHMS^NDRCS 11 D «.-» ZDKIN p ALVEI MD Butumje JUivtm. 

Horn tie James Buciaiiio Bfsdy Ltistoecal luhtnte ud tie Medics! Oiaic o! tie Joiiis Uoplms Ho^piial 

ANY operate e procedure upon a patient 
yL\ during the sixth decade of life or 
^ thereafter is undertaken m the face 
of a diminished circulatorj reser\e In the 
jounger mdmdual, m the absence of cardio 
vascular disease, the circulation, with the aid 
of its compensatorj mechanism, is adequate 
to meet the most xaned demands With 
adtanang age, howeier, coincident with de 
generatue changes in the blood \essels and 
myocardium, its functional reserve graduatl) 
decreases The artenes become more or less 
sclerosed, irregular plaques are fonned in the 
intima and may m\ol\e the medial coat 
Diminution in the caliber of the lesseb and 
impairment of the ehstiaty of their walls 
result The changes in the myocardium are 
somewhat more \aned In the indindual 
fibers histological alterations, pigmentation, 
occur which make it possible to distinguish 
an old fiber from a young one Furthermore, 
the myocardium may shon hy^jertrophy or 
fibrosis The first is the normal response to 
the increased work required to maintain an 
adequate blood supply through narroned 
inelastic artenes ITnless the \ahes are 
damaged or due to emphj sema the resistance 
in the pulmonary circulation is increased this 
enlargement is confined to the left aentncle 
Secondanly , the aorta dilates, chiefly m the 
region of its base and arch The second 
change myofibrosis, is due to one or both of 
two factors first, to the normal increase in 
mterstitial connect!! e tissue and wasting of uja^ ug 
muscle fibers, which occur with age second, to In the absence of myocardial in ^ ’ 

localized or diffuse muscular degeneration and such patients present few sj-mp „ 

its replacement by fibrous tissue madent to to the heart They are conscious o 

Mp/rment of the blood suppl, to the of their cepeat, tor phj sRel eotk^endoja 

myocardium The latter is augmented by any sionally ' ,n case* 

sclerotic narrowing of the coronary artenes symptom is aj the ar 


effiaency depends upon the mtegnty of Us 
metabohsm, this presupposes an adequate 
blood supply to the my ocardium in proportion 
to the load placed upon it The circulatory 
reqmrements under normal conditions can, in 
the mapnty of cases, be supplied but unusual 
demands (oierexertion, feier, hi'pertension 
etc ) cannot be home without some endence 
of arculatory insufficiency 
Phy sical examination of the «emle heart fre 
quently presents the following chmcaJ picture 
the impulse is often obscured by oicrlyang 
emphysematous lung and when nsiWe or 
palpable it is usually displaced somewhat to 
the left The rejatiie cardiac dullness is en 
larged particularly to the left and downward 
and the retrosiemal dullness in the first and 
second interspaces, i» widened, corresponding 
to the dilated aorta The heart sounds at the 
apex are distant and feeble, and are often ac 
companied by a blowing murmur (functional 
mitral insufficiency ) 0\ er the base the aortic 
second sound may be sharp but in the absence 
of hypertension, is not greatly accentuated 
More characteristic is a sy stohc murmur in 
the second right interspace sometimes trans 
nutted upward This is produced supposedh , 
either by arteno'clerotic sttflening ol the 
aortic cusps or by the relatii e disproportion in 
the diameter of the normal aortic onbce and 
the dilated arch The cardiac rhy thm may be 
normal but is often interrupted by lentncular 
extra systoles Rarely auricular fibnllauon 
may be present 


synipiuui IS „ 

either at their ongm m the aorta or along showing numerous „ 


maj be the anatomical resultsof 

such changes the meutable ph>^olo^^^ ortbo^ma An^all, a smal] prm 


effect IS an impairment of the cap^ty of the etertwo, compI^“ 

heart to meet mcreased demands The heart's poruon of these patients comp 
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(0 1 to at most 0 2 gram daily) Dunng the 
first 2 da\ 5 after operation this is usually best 
administered by injection — digifolme i to 2 
cubic centimeters Hyper, entilation is a most 
important postoperative measure The inter 
ference vnth respiration caused by abdominal 
distention may sometimes contnbute to cir 
culatoty failure It should, therefore, be pre 
vented as far as is possible and vngorously 
combatted as soon as it appears Certain 
drugs, and particularly morphine, contnbute 
to distention by relating the intestine 
Schlesinger’s solution and pantopon are less 
bable to foster distention and at the same time 
are efbaent sedatives After prostatectomy 
anj treatment per rectum — enema or passage 
of rectal tube — is to be avoided on account of 
the danger of embolism Turpentine stoupes, 
pituitrin or esenne are usually efiectiv e in dis 
spelling distention To avoid h>'postatic pul- 
monary congestion these patients are turned 
frequently in bed 

Uncomplicated cases are permitted to sit up 
in a chair for a half hour on the fourth day 
after operation Activity is graduallj increased 
and supplemented by, at first light and then 
more vigorous massage When first allowed 
up many of these patients develop <xdema of 
the feet, ankles, and lower legs This is 
particularly true of those who have, for one 
mason or another, been confined to bed for 
some tune In the majority of instances this 
IS an evidence of local, rather than general, 
circulatory insuffiaency The return of ven 
ous blood from the low er e'vtremities is, in no 
small measure, dependent upon the tone of the 
leg muscles As this develops, the oedema 
0 ten disappears Alassage and graduated 
exercises contribute to this In an occasional 
^se It IS necessary to provide elastic stockings 
0 be w orn while w alking dunng the earlv days 
oUonvalescence ^ ' 

The most alarming postoperative com 
P ication la acute cardiac dilatation In this 

°^bon the m>ocardium becomes suddenly 
^bie to accomplish an adequate s> stolic dis 
j Symptoms and signs of failure rapidly 
_ l^be patient becomes cyanotic, the 

f ^P'd and thready , the blood pressure 
^ PuLe pressure is reduced, pulmonary 
s become evident and the liver isengorgcd 


The heart is often demonstrably enlarged, the 
sounds feeble, and a gallop rhythm is fre 
quently audible The cause of dilatation is not 
always evident immediately It is theoret- 
ically due to increase in the myocardial load 
beyond the optimum limit in proportion to its 
blood oxygen supply 

The most common factors causing acute 
cardiac dilatation are pulmonary embolism 
and coronary occlusion The inadence and 
results of the former have recently been re- 
ported by Thomas and Alyea ^ The abrupt 
blocking of a greater or lesser portion of the 
pulmonary circulation suddenly increases the 
resistance to the output of the right ventricle 
The added anoxaimia contnbutes to the 
failure of the myocardium by impairing its 
oxygen supply Coronary occlusion, by de 
pnving a portion of the myocardium of its 
artenai supply, may bring about acute and 
alarming symptoms of dilatation If the oc 
elusion involves a large vessel, death is the 
inevitable result If, how ever, it occupies one 
of the terminal branches, compensation may 
later be restored Coronary occlusion is at- 
tended by symptoms and signs of cardiac 
dilatation and by moderate fever and 
leucocytosis 

The patient is often conscious, restless, and 
extremely apprehensive A sedative, usually 
morphia, should therefore, be giv en at once 
If the patient has not been previously 
digitalized this should be accomplished as 
rapidly as possible, best of all with strophan 
thin The fall in blood pressure is due only in 
part to penpheral v ascular relaxation , it is the 
result chiefly of the decreased systolic dis 
charge on the part of the heart For this 
reason adrenalin should be used cautiously , it 
may only increase the load upon an already 
overburdened ventricle Cafleme is, under 
these imnditions, a far more rational stimulant 
than adrenalin 

Finally an abnormal rhythm, auricular 
fibrillation, or, more rarely flutter, may so 
interfere with the output of the heart as to 
cause symptoms of arculatory failure This 
miy be present upon admission or may de 
velop suddenly following operation The 
ventricular rate can be controlled with 

iThomu ind Alyei. SouiIlVI J i$2o,al yjf 
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tention of salt may contnbute to the accumu- 
lation of ccdema 

Bypencniilaiton With advancing age the 
thoraac cage becomes more and more ngid as 
the costal cartilages ossif> At the same time 
the lungs themselves undergo characteristic 
changes The alveolar septa waste and the 
alveoli coalesce, producing the so called senile 
emphysema The residual air is increased, the 
vital capacity is diminished and erpansiOD is 
limited Upon auscultation the breath sounds 
are distant If the patient has been recumbent 
prior to examination, drj , crackling rales are 
audible at the end of inspiration These are 
due to the reopemng of alveoh compressed m 
the recumbent position and are to be distm 
guished from moist rales which are pathogno 
monic of pulmonarj congestion The circula- 
tion m the lung is impeded by any considerable 
degree of atelectasis and is enhanced by 
normal pulmonarj v entilation Aside from its 
effect m reducing the incidence of postopera 
tive pulmonary infection, as reported b> 
Scott*, hj^ierv entilation has been found 
effective m relieving hiTiostatic congestion 
both pre-opcrativ e and postoperativ e, m older 
individuals This maj usually be accom 
plished voluntarily by the patient, m some 
coses It must be induced after operation by 
causing him to inhale a mutture of 5 per cent 
carbon dioxide in oxvgen 
Digitalis As has been so often stated the 
indication for digitalis is myocardial m- 
suffiaenej , the routine administration of this 
drug IS not only useless but unwise It should 
however, be given to an> patient showing 
signs of congestive failure, and m adequate 
quantity, le , r 5 grams standard leaves per 
roo pounds body weight, or an equivalent 
amount of some standardized preparation 
This IS best administered m divided doses over 
a penod of 48 hours or more, except m cases of 
acute failure, to which it may be given more 
rapidlj After the maximum therapeutic 
effect has been obtamed. digitalis sho^d be 
continued at o i to o 2 gram dail> to replace 
the amount normal]> excreted If the patient 
has received this drug prior to admission 
dimtahs must be administered m smaller doses 
and a longer penod allowed for digitalization 
•Ststt.w j SI J am.si «9»9 Kij Ki 


m order to avoid mtoxication The develop- 
ment of acute dilatation calls for an increase m 
digitalis dosage, or, if the patient has not been 
fully digitalized prenousl>, for strophanthin 
(05 to 10 milligram intramuscularl)) In 
cases showing numerous ventncular extra 
systoles the combination of digitalis with 
dionine may often restore the normal rhythm 
more quickly than does digitalis alone This is 
given m capsules (folia digitalis 0 r gram, 
diomne 0006 gram) and continued up to (he 
therapeutic maximum for digitahs 
Operation The circulatory strain resulting 
directly from an operation is due to one or 
both of two factors The first is reflected in a 
reduction of the vital capacity , and is particu 
larly marked in abdominal operations The 
normal vital capacity faffs steadily during the 
sixth and seventh decades of lue and after 
until at 80 It IS but 45 to 50per cent that of the 
norma! at 30 y ears of age Permeal operations 
have been shown to be accompanied by hUle 
or no reduction m the vital capacity,* a fact 
which we have repeatedly confimied As re 
gards the perineal operation, the chief circu 
latory strain may be due to the second of these 
factors, 1 e , the aniesthetic Here the choice is 
often a nice one Aside from increasing the 
frequency of postoperative puhnonao 
plications general anistfaesia, ether or ntrous 
oxide, IS attended by a degree of anoxsmia and 
secondaiy circulatory changes which must be 
regarded as dangerous in elderly patients 
Herein Ues the advantage of caudal or spinal 
anxsthesia Except m occasional, v ery appre 
hensive, patients with symptoms of angina 
pectons, we have used caudal or epidural 
aniesthesia, injecting 20 cubic centimeters of a 
3 per cent solution of procaine into the sacral 
hiatus Morphia (16 miUigrams) is given the 
night before operation to insure rest and again 
just before operation Caudal ansstics'a is 
attended by a fall m blood pressure 
from to to 50 millimeters mercury m about 
30 pet cent of the cases, by a nse of 10 to 30 
mUluneters in 30 per cent, and by no pres 
sure change in the remainder 

Postoperatize treatment Digitalis should w 
contmued after operation in doses just 
suffiaent to mamtam the therapeutic eUect 
•ftiwert J H. AmL Satf t»iS rrS 
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(0 1 to at most 0 2 gram daily) Dunng the The heart is often demonstrably enlarged, the 
first 2 da>s after operation this IS usually best sounds feeble and a gallop rhythm is fre 
administered by injection — digifoline i to 2 quently audible The cause of dilatation is not 
cubic centimeters Hypenentilationisamost alrvays evident immediately It is theoret- 
important postoperative measure The inter icaHy due to increase m the m>ocardiaI load 
(erence with respiration caused bv abdominal bejond the optimum limit in proportion to its 
distention may sometimes contribute to or- blood o^igen supply 

culatory failure It should therefore, be pre The most common factors causing acute 
vented as far as is possible and vigorously cardiac dilatation are pulmonary embolism 
combatted as soon as it appears Certain and coronary occlusion The incidence and 
drugs and particularly morphine, contribute results of the former have recenth been re 
to distention by relating the intestine ported by Thomas and Aljea ^ The abrupt 
Schlesinger’s solution and pantopon arc less blocking of a greiter or lesser portion of the 
liable to foster distention and at the same lime pulmonary circulation suddenly increases the 
are efBaent sedatives After prostatectomy resistance to the output of the right ventricle 
any treatment per rectum — enema or passage The added anoxmmia contributes to the 
of rectal tube — is to be avoided on account of failure of the myocardium by impairing its 
the danger of embolism Turpentine stoupcs, oxygen supply Coronary occlusion, by de 
pituitnn Or esenne are usually efifcctne in dis pnving a portion of the myocardium of its 

spelbng distention To avoid hvpostatic pul arterial supply, may bnng about acute and 

monary congestion these patients arc turned alarming symptoms of dilatation If the oc- 
frequently m bed elusion involves a large vessel, death is the 

Uncomplicated cases are permitted to sit up inevitable result If, however, it occupies one 
la a chair for a halt hour on the fourth day of the termmal branches, compensation mav 
after operation Activitvisgraduallvincreased later be restored Coronary occlusion is at* 
and Supplemented by, at first light, and then tended by symptoms and signs of cardiac 
aore vigorous massage ^^en first allovccd dilatation and by moderate fever and 
up many of these patients develop cedema of leucocy tosis 

iM feet, ankles and loner legs This is The patient is often conscious, restless, and 
particularly true of those who have, for one extremely apprehensive A sedative, usually 
reason or another, been confined to bed for morphia should, therefore be f iven at once 
some tune In the raajontv of instances this If the patient has not been previously 
IS an evidence of local, rather than general, digitalized this should be accomplished as 
arc^atory insufficiency The return of ven- npidly as possible, best of all with strophan 
us blood from the lower extremities IS in no thin The fall in blood pressure is due onlv in 
mall measure, dependent upon the tone of the part to penpheral v ascular relaxation , it is the 
As this develops the cedema result chiefly of the decreased svstolic dis- 
exe” Massage and graduated charge on the part of the heart For this 

rases contribute to this In an occasional reason adrenalin should be used cautiously, it 
j j®‘^**^*‘cessary to provnde elastic stockings may only increase the load upon an already 
®"®^'^^bilev,alkingduiingtheearlydays overburdened ventricle Caffeine is under 
nvaJescence these conditions, a far more rationil stimulant 

pj . alarming postoperative com than adrenalin 

^ ^cute cardiac dilatation In this Finally an abnormal rhythm, auricular 

uaablp myocardium becomes suddenly fibnllation, or, more rarely, flutter, may so 
chares an adequate systolic dis interfere with the output of the heart as to 

develon s'gi's of failure rapidly cause symiptoms of circulatory failure This 

puke T^’ j Patient becomes cyanotic, the may be present upon admission or may de- 
falls j“Pm and thready, the blood pressure velop suddenly following operation The 
VenUioilaT rale can be controlled with 
come evident and the liver IS engorged *Tboin»»iidAiyt». sauu> u j ,j» 
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adequate doses of digitalis In the case of digitalis dosage increased for 5 daj-s Gallop rhrthm 
tlutter the rhj thra may be restored to normal ““ gradually disappeared During the week 
by means of quinidme after digitalization wllotnng ths attack patient had a fe\er of roo to loi 

^greesandleucocytosis 10000 He remained in the 
CASE RFPOnT<i ho^ital 3 weeks after the cardiac attack and then 

CASE REPORTS rested at a hotel in the south Massage and gradu 

G P , aged 77 years admitted to the hospital De etcrcise were begun after 2 weeks and were con 

cember4 1928 complamingof urinary frequencyand after his discharge from the hospital Here 

urgenc} which had been present for 4 years Three 4 months later At this time the physical 

years ago he began to base pain o\er the upper e*ammation showed the same conditions as were 
precordium and in the left upper arm following present when he entered the hospital for the first 
eiertion or a heaiy meal Eramination in October 
1926 revealed benign prostatic hypertrophy with 

residual urine 400 cubic centimeters He often felt This case illustrates the occurrence of minor 
faint but he nev er lost consaousness The diagnosis coronary occlusion in a patient tv ho had bad 
™ >rtt™s<Jcras.5 catdijc h>T.tlrophy sj-mptoms ot angina pectons for se% cral i ear> 

S 'taV- "tt cons.dU 

was last admitted to the ho'pital apprehension and then only after 2 weeks pre 

Physical eTamination disclosed a large man with operative treatment and because it seemed 
arcus semlis lungs clear throughout Heart rhythm absolutely necessary The choice of ether 
was re^ar, rate 80 Impulse was viable in fifth anxslhesta was made for two reasons (i)The 
left interspace n s centiraetera from midline and „ ...j »v. 

was localized and forceful Relative cardiac dullness j^*Story of synwpal attacks and the ob erva 
measured la first interspace 3 o centimeters left, tioo of one such associated with a fall in blood 
and 35 centimeters nght, in second interspace pressure which made itseemunwise to nsk the 
3 0 centimeters left and 3 0 centimeters nght, m lowering of pressure frequently associated 
thjrd mttijpsc, 6 5 centimtttts Uft and 3 0 cnti a„d (,) tie 

meters right in fourth interspace, ii o centimeters . ti • * . / *3. a V., 

left and 40 centimeters nght m fifth interspace CTCltable temperament of the patient It was 
13 0 centimeters left and 4 3 centimeters right At felt that during an operation under local 
apex sounds were loud and there wasafaiot systolic anxsthesia,thJs]attermightcauseadangerous 
murmur Over mid and uppier portions of the pre nse IR pressure 
cordium there was another sy stolic murmur, loudest ^ 

over the aortic area and transmitted upward mto 
neck V essels The second aortic sound was loud and 
rmging The retinal arteries were narrowed and 
tortuous The radials and bracbials were palpably 
thickened Theliverwasnotenlarged Noardemawa: 


present m extremities Impression Benign prostatic ^ r/ ■■■ » — 

hypertrophy arteriosclerosis of penphera! and io»S Patient was short of breath and had precordial 


D G aged 76 years admitted to the hospital in 
March 192S His complaint was unnary frequency 
of 10 years duration Unnary retention was 
noticed 6 y ears prior to admission during that period 
the patient cathetenzed himself A large vesical 
calcidus was discovered bv cystoscopy in January^ 


coronary vessels dilatation of aorta cardiac en 
largement angma pectoris 

Patient was prepared for operation over a two 
week period with rest and digitalis He got out of 
bed once and fainted Blood pressure taken im 
mediately thereafter was 130-80 Perinea) prosta 
tectomy was performed December iS 192S by 


discomfort upon exertion cramps in the lower legs 
were brought on by walking He gave no history of 
angina pectons 

1 hy sical examination disclosed a pronounced arcu 
semlis and clouding of the leas m each eye Respira 
tory movements were limited by the rigid thoracic 
cage respiratory rate 28 per mmute The percus ion 


koung^ Ether anesthesia was used Systolic blood note was resonant over both lungs and over the upfxr 

nressure during operation varied from 150 to 180 portions it was tvmpanitic in quality tme mo 
Ceiat= coaaalLence auibla os.r both ba^o E—boo 

Three weeks after operation patient awakened at of the heart showed impulse visible 9 s . 

nicht with pain m his left arm He insisted upon from the imdline m the fifth left interspace Rela ive 

arising next dav That evemng he complained of cardiac dullness first interspace 2 s centi 

constant dull pain m the upper precordium and left left s centimeters right second 
arm he became apprehensive Examination showed centimeters left 2 5 centimeters rieht tmr 
St 'j aToSs “d tho heart »ot d.moaat„bl> spa„ ,s cenUneten left 3 o eem.me.m ngb 
I eer fhm before Sounds were faint the apical fourth wterpace 80 centimeters left 40 c 
^ I, emttrmiir louder a presv-stobc gallop rhythm meters nght fifth interspace «ntimers left 4 
systohemurmw ouaer a pre v^ b centimeters nght Heart sounds were d^janj 

„as a«d;bkover theeaim p™ Sjstobc ^.unaar at .pea wa, ttaataatted oal.arf 

SEd S S aeda. ttete .Emeteted „d oaer the „rt.c ate. the .yttohe atatteat wa, t,.» 
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mttcd upward Aentncular extras) stoles occurred 
every Ibrd c)c 3 c Blood pressure on admission xias 
00-100 Btoodureao 64gTamsper I \italcapacily 
on sdmis'ion was 800 cubic centimeters All supcrfi 
Dll artenes were palpablj thickened and radial ar 
tenes contained calafied plaques in their w alls The 
retinal arteries were irregularly narrowed Liver 
edjC palpable i centimeter below the costal margin 
flight edema was noticeable over both ankles and 
tibix 

The bladder w as drained w ith a retention catheter 
Acco cubic centimetets o( fluid were adrmnistctcd 
daily patient w'as kept in bed except for -» hours 
dady m a chair He received la do«es of digitalis 
leaiesoi gram and dionine 0006 gram withm the 
first 3 days Digitalis leaves were then continued 
o jgramdailv Upon the twelfth da\ after admission 
the blood pressure had fallen to 160-73 and blood 
Dtea to o 40 gram per liter \ ital capacity at that 
lime was 1 ooo cubic centimeters The liver had 
decreased in size oedema of ankles had disappeared 
the respiratory rate was j6 per minute The excre 
uon of phibalein rose from 60 per cent to 80 per vent 
over a : hour penod The ventricular extrasystolea 
tftre still present 

Perineal prostatectomy was done by Dr koung, 
j ®t'***hesia being used Digitalis was con 
V j V ° patient was confined 

4 davs and then allowed to sit up lot 
“Creasing periods during the subsequent to days 


pis case presents the problem in\ oK ed m a 
patient with advanced arteriosclerosis, mod* 
rate hjpertension and a low vital capaaty 
, removal of the prostate for the 

lef of unnir> obstruction Upon admission 
erewasevidenceofmyocatdiahnsuffiaency 

“‘^^PPeared as did also the hypertension 
der pre operative treatment of 12 days’ 
The patient underwent operation 
out any circulatory complication 


June tfi ^ was admitted to the hospital 
diffin,!. "C had suficred from frequency and 
Quenii ^ for 6 veais He had been fre 

-iunng the last 3 years Breath 
exertion but there were no 
Hot pectoris The extremities were 

and percussion 

normil ^he cardiac borders were wjthin 

touedv ihcce was no cardiac enlargement the 
thvtlini quality no murmurs and 

brolopif.1** Blood pressure was 140-90 

showed a bemgn prostatic 
teciomv j 18 1928 penneal prosta 
beine ^ caudal anaesthesia 

®n ih^ R, .t j ®f acute epigastric discomfort 
Paia inTJ* operation was followed bv 

ower right asilia accentuated by deep 


inspiration Pam was relieved by sedatives and 
strapping of chest The next morning movements 
of n^t side of the chest were hmited on inspiration, 
tberewasasmallareaof dullness in right lower axilla 
with suppression of breath sounds over this region 
No riles and no friction were noticed Diagnosis 
Pulmonary infarction A. ray examination showed 
infiltration and pleurisy at the right costophrenic 
angle Three davs later pain was again noticed m 
the right chest Temperature rose to 102 2 degrees 
and for the next 3 days ranged from 99 to loi de 
glees After the second attack of pain examination 
showed a large increase in the area of dullness in the 
nght lower lobe Patient was disoriented and weak, 
blood pressure was ioo'7S gallop rhythm at 
npex Three davs later bright red blood appeared in 
the sputum Cardiac rhythm was now irregular 
Patient received i 2 grams of powdered digitalis in 2 
days and o 2 gram each day following for 2 weeks 
\ rav examination •’ days later showed pneumonia 
at the right bise Blood streaked sputum persisted 
for 2 weeks Temperature gradually fell to 99 de 
grees White blood count was 11,400 Signs of 
thickened pleura at the nght base were noticeable 
for a month After the patient bad sat up la chair his 
ankles became markedly cedamatous Cardiac 
rhvthm continued to be entirely irregular, pulse defi* 
cit so per cent There was no ctdema of the lungs 
and cedema of the extremities disappeared in i w eek 
An electrocardiogram showed an auricular flutter 
Patient was given i 0 gram digitalis in 24 hours, fol 
lowed by o 8 gram quinidine The next day a normal 
sinus rhythm supervened A week following this the 
patient was discharged from the hospital with a 
normal sinus rhythm no cedema of the extremities 
or of the lungs 

In this case convalescence was interrupted 
by pulmonary infarction, acute cardiac dilata- 
tion and auricular flutter W ith absolute rest 
sedatives, and digitalis the patient recovered 
from the eflects of the pulmonary infarction 
and the signs of circulatory collapse dis- 
appeared The rhy thm of the heart reverted 
to normal under quinidme 

SUUIIARY 

1 Hypertrophy of the prostate, requinng 
operative removal, usually develops at an age 
at which the functional circulatory reserve is 
already diminished 

2 Proper pre operative care, the use of 
caudal anesthesia, and careful postoperative 
observation do much toward avoiding circula 
tory complications of prostatectomy 

The authors are indrbied to Dr Hugh H \oung for 
petimssion to study these cases on his service 
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SIMPLE, jS,'ON-SPECiriC ULCER OP THE COLON 

MAURICE E BAEROV M D FACS Bostom 
F toni^uffniJDtpiitiBeBtofBtttljfjdHospiUl Sostao 

^ appendicitis was made ii times, first 

s an ulcerating lesion which is not due appeanng in literature m rpio Since 1910 
to the action of anj specific organism there have been 23 cases reported, of wluch 
such as specific ulcer of tuberculosis, s>philis number the diagnosis of appendicitis was 
ulcerativ e roUtis, dj sentcry, tjTihoid fever, or made 1 1 times— almost 50 per cent In 10 of 
to the local action of any chemical agent and the n cases, the ulcer occurred either in the 
which IS not secondarj to or abov e a tnalig- caecum or the ascending colon The diagnosis 
nant tumor causing constriction of ulcer, when the lesion occurs in the nght 

In September, 1928, I published a paper half of the large bowel is very difficult to 
^titled ‘Simple, Non specific Ulcer of the differentiate from that of appendicitis Re 
Colon The article was a study based on 50 centl> I saw and operated on another patient 
cases collected from the literature and ob with a perforating ulcer of the cxcum where 
serv ations on 3 personal cases a diagnosis of appendicitis was made 

I directed AlteMion to the fact that simple c F, We 6, >„r, wb,u cUrcd 

ulcer, analagous to gastric or duodenal ulcer, the Surgical Service of the Beth Israel Hospital on 
mav occur on anv part of the aUmeotarv April 5 19:9 with a complaint of severe pimm the 
canal from the oesophagus to the rectum and "Sht loner quadrant Her faroilv and past history 
that th, gross and htslologtcal charactensttcs StL^lS' S M "X?'. -it*’ 
of th s lesion are similar in e\ er> wa> to the began to have pam in ngbt lower quadrant Pam 
SO called peptic ulcer gradually became worse and continued for about t 

Ulcer of the stomach in association with weei being moderately severe until day of admission 

ulcer of the duodenum or tn assoaation with It'” P™* 

, f .1 , , .1 Ibere was no nausea or vomiting There was no 

ulcer of the jejunum, ileum, or colon, m the eic^a„oD of the temperature or increase of pulse 
same patient has been observed b) some rate until today when there was a sbgbt elevation 
investigators (2, 3, 4) In the senes which I of temperature The boweU were regular mth 

studied the combined lesions, ulcer of the ^ 

, 1 . f F . Sue has bad a chronic cough for many years but 

stomach and of the colon occurred m 4 cases espectoration jfeaopiuse occurred 11 

Since the presence of ulcers occurring both j^ars ago— Ihere is no dysuna or bxmatuna Pa 
in the stomach and duodenum id the same Ijeot has been on msuLa and regulated diet There 
patient IS not rare and we are ready to accept f^ere was no 

the etiologj m both ulcere to be the eauie, ,t *vd.^ 

IS rational to believe that simple ulcers OC- obese woman of 61 years lying la bed complauung 
curnng in the stomach and in other segments of considerable pam m the nght lower 

of the gastrointestinal tract m the same The sLm nas moist and warm and the face flushed 

patient hat e a coimon etiolop Because of lol ",o'sd"‘nf a.d 

my findings and the observations ol otners spasm and ngidity of the musdes m this region 

where the lesions occurred both on the Thecostovertebralangleswerenoltender— abdomen 

stomach and colon, I am led to believe that was tympamiic throughout— no definite mass cou 
there ts probably a comutou et,olo,y If 

this IS true, It would seem that Simple ulcer Of m^tc operation wSs adn»ed The ksuUs ot 
the colon must be a manifestation of the same analysis were negative White blood cew 

general disease as peptic ulcer, and therefore it 000 Temperature too degrees F 
we must look to iuses other than local for 5^«t*ons *4 Blood pressure systoUc iss 
the producUon of these lesions tWatwn was done \pnl $ 1919 

Of 5t cases that have been reported in an*sthesui a McBumey masion was made l 
literature since 1837, the pre-operative diag escaped a sbght amount of a seropurulent eio 
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Tk =c«m ™ lend md.r.kd and adhtknl .0 

the panetal pentoneum The \errmform apMndix tip oI t e fibrous tissue con 

IMS found to be much smaller than normal almost sists of \ery o . . . j , number of 

obliterated and could not possibly have accounted taming few and a 

for the m 9 ammator> reaction within the pentoneal .^e i. mohocNtes There 

caiiti and the patient s clinical condition It was polvmorphonudears >' ard 

remoled however m the usual manner >nc« the is ^so a moderate n^ber of 

cxcum was found to be indurated and adherent it a fen en^th^al e > nucki and there is 

was impossible to continue the operation without are n^otic and P> .nrintlpd throuehout 

the aid of a general anmsthetic On account of the and take a 

patients condition mtrous oxide and oxvgen was Severtd spots sho ^ P There is no in 

used The crncum vv as then freed and an indurated uniform g«oylar f^ent 

mass about the size of a silver half dollar found in dication ® 

the posterior lateral aspect The induration corre that near the tip f . P^ . , .P .nfi-mmiforv 

sponded to an isolated ulcer, the center of which again sotim fat ce c gj,j .k,. ^ gbt 

revealed a perforation about the sue of a lead pen tissue and here are a ^e 

cil m diameter from which was escaping intestinal be taken to ^ the cm am where and 

contents There was no evudence of any other ulcer are no epithelial where and 

Of enlarged glands and it was felt that this was a no evident of «rcmoma No 

non mahgnant ulcer and there was nothing to sug after careful search ^nd e c 

g«t tbs being a tuberculous ulcer K smaU piece tubcrcul<»is anywhere There 

^as taken frSm the edge of the perforation for of fresh hemorrhage, but 

iisfological examination The perforation wassewed glohm to indicate previous , , , l 

wtb fine chromic catgut The serosa of the cacum Section of the ®PP«“ ® ^mSaLSSowt 

sutured over the closure with linen The abdo composed of a mixture of smooth 

arn Has then closed m the usual manner and two tis ue with only Jv,® 

cigarette wicks were placed to the right iliac fossa mucosa is seen 
PstKDt made an uneyentful convalescence and musculans is thin and ® 

tile was discharged well on April jj iojo The <li>tance although the mucosa ‘1 ®[ ihicknns 
cperafive wound was weU healed thtoughout The mucosa here shows f 
fiMoitcal report Source of specimen appendix infiltration scattered arenas of lj rapnecj tic m 
biops) of inflammatory mass in cecum Specimen filtration are found in the muswlans a^ serosa 
foasHts of a roughly pv ramidal piece of tissue i a Diagnosis chronic inflammatory tissue from cxcum 
Wntineters m height and 5 miUimeters broad at the chronic obliterativ e appendicitis 
>.? "K I fe" ■' »= ”1 cons.derable mteresUo 

fta-ainder is uniforml> softer and pmk Two sides ascertain whether there was an> interlerence 

01 tbe pjramid ate smooth and appear as if cut with with the motility of the CKCUm as a result of 

t granufar and the operation or any gross evidence of pathol 

PmtnS'a'l ‘r.' og> in the colon that might be revealed by 

.tud.cB Therefore, 'foUow.ng d.scharg; 

^ length The proximal 5 centimeters is o 5 ccnti from the hospital the patient was adv ised tO 
eterin diameter and safe to palpation Thcdistal have gaslro intestinal studies The following 
1 ''dimeters is represented h> a thin fibrous cord f|,p%pnort 
5 nuUiineters in diameter The serosal surface is ^ 

'““gn everywhere, but shows no exudate WTicn May 13 1929 There was no obstruction to the 

tenoned the lumen of the proximal part is found passage of the barium enema The ba'C of the 
0 be patent and to contain a small amount of cxcum was slightly dilated There were no filbng 
wood) material The distal lumen cannot be defects but a moderate redundant sigmoid 
tVv The nail of the proximal part IS sbfchlly May 22, 19 9 The oesophagus was normal The 
oicKened espctially near the line of excision stomach occupied a medium position It appeared 

j^J^'^owopic section of the tissue from the edge to be definitely narrowed near the pv lone end of the 
, '"® b]cer shows the base of the pyramidal shaped stomach but this narrowing is probablj due to 
lobe composed of fat the fibrous tissue septa, spasm The first portion of the duodenum was 
larw infiltrated with inflammatory cells a large hut filled normall> At the 6 hour examina 

j ffopotUon of which are lymphocytes There tion the head of the meal was m the distal portion 
^ * lew eosinophdes Several broad septa of the transverse colon (normal motdity) At 24 

j, ^^kedlv erdematous As the depths of this fat hours the large bowel almost completely emptied 
epproached, this cellular infiltration be Flam films of the gall bladder region showed a 
Duc!<-a marked and here a few pofymorpbo slight suggestion of the outline of the gall bladder 
rs ate intermmgled with the other cells The but no evidence of stones Plain film of the urinary 
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tract sho\\ed some definite Ii>'pertrophic changes in 
the lumbar spine There i\as nothing abnonnal 
noted in the gemto unnarj tract 

SUirH.AJl\ 

A case of a simple, non specific ulcer of the 
colon uhich perforated is reported The 
gross and histological characteristics of fhi«^ 
ulcer seem to be analagous to that of peptic 
ulcer, and therefore the question arises as to 
w hether an ulcer occurring on the colon is not 
a local manifestation of the same genera! 
disease that peptic ulcer is There is nothing 
in the past or present history of this patient 
that tiould suggest the cause to be niechaoicaJ, 
such as a decubital ulcer due to constipation 
\\ hen the ulcer occurs on the right half of the 


colon It IS difficult to differentiate this lesion 
from appendicitis Honever, since m the 
\ast majority of cases both conditions require 
immediate operation it is important to re 
member that when the appendix appears 
more or less normal or does not gi%e e%ndeDce 
of a sufficient inflammation to produce the 
clinical picture, the cxcum and the ascending 
colon should be explored for the po’^sibiJilj of 
an ulcer 

REFERENCES 

I Bauon M E. Simple non-«pecific ulcer of tie colon 
Arch Surj, ijiS S'H 3^3-407 
* BotTO\ C Ulcer of the Stomach pp 33-35 London 
Edward \mold 1913 , 

3 CovBSS C Simple uktt t>! the lufestine The«is de 
doct. Toulouse 189, , , , 

4. \iPU. E Rectum m Dictiomuire encjxiopedquetles 

«aeaces medicale* JS74 iSSi u pp 6yS'<i9o 



CLINICAL SURGERY 


FROU THE UESSISCIIE IIEB iVUEWLEIIRARSTALT, MAINZ 

THE THEORY AND PRACTICE OF INTRA-UTERINE CHARCOAL 
TREATMENT IN GYNECOLOGY AND MIDWIFERY 

pR n NAIIMM vaiCR, Mato Geeuaxy 


T he favorable results reported b> Benthin 
of Koenigsberg, and Gellcr, of Breslau led 
us to emploj charcoal intra utermel> in 
gynecological and obstetrical cases and we have 
been able to obtain the same favorable results as 
reported bj these authors 
Before responding to an invitation to test and 
recommend a new preparation or treatment — cspe 
nally when good therapeutic procedures arc al 
ready m existence — one must be convinced of tbe 
value of the new method and of its freedom from 
Q^er In particular, one must understand the 
wet of the preparation— m the present instance, 
“larcoal— and must then consider whether the 
Mw method of treatment (intra uterme charcoal 
treatment) offers any great advantages over 
methods already available 
B'or the better understanding of intra uterine 
charcoal treatment I should like to preface my 
remarks with some brief observations on the im 
portance and advantages of charcoal as a them 
peuuc agent 

The use of charcoal in medicine is probably not 
“’'common Even in olden times wounds and 
internal affections were treated with adi>orbent 
substances The most important quality of 
“edianal charcoal is because of its porous struc 
ure and consequent great surface energv its high 
r;iwer of adsorption, 1 e , of fixing othersubstances 
u this property charcoal ow es its great use The 
Uasorpuve capacity is mamfeated either m the 
Oaorption of wound secretions or in the adsorp 
Hon of bacteria and their toxins The latter is of 
'cjy great importance 

To gain a clear conception of the processes to 
’'nich the name of adsorption phenomena is 
applied It Is necessary to have recourse to the de 
purtraent of physical chemistry especially of 
toDoid chemistry m which the phenomena of 
surface energy are of great importance I would 
Kfer in this connection to the paper* by Franz 

*Vb»nn Zlf i«iS No. lei 


Koenig on “The Importance of Medicinal Char 
coal in Therapeutics and the Nature of Adsorp 
lion ” In this paper a short sketch is given of the 
conception and nature of adsorption, and also of 
the practical employment of charcoal m medicine, 
i e , of adsorption therapy the range of indica 
tions of which is very extensive For us as niedical 
practitioners, these pharmaceutical details are of 
infinite value in enabling us to obtain for ourselv cs 
a satisfactory explanation of the mode of action 
of the application of charcoal Adsorption de 
pends upon ‘ (i) the extent of the surface energy, 
le, the sue of the free surface, (3) the surface 
tension between ad>orbent (charcoal) and liquid 
and (y) the surface activity of the liquid " 

While, as a result of the adsorption of wound 
secretion it is made much more difficult for bac 
tcria to live on the drained tissue surface, it is true 
that as a result of the adsorbent fixative action on 
bacteria and on the poisonous properties of bac 
terial toxins, absorption into the blood stream is 
very greatly retarded, if not rendered altogether 
impossible Weidmann has shown that charcoal 
powder has an adsorbent action even on bacteria 
m the blood It is absolutely necessary, therefore, 
in cases of poisoning for example, that the quan 
tity of charcoal should be sufficient to reduce the 
Quantity of poison present to below the lethal 
dose Van Amstcl has demonstrated that the 
maximum dose of charcoal to be admmistered at 
onre in man is 40 to 50 grams 

In addition to the great adsorptive power just 
described, the astringent action of charcoal plays 
a not inconsiderable part 
Is the local application of charcoal likely, it may 
beasked to produce any mjunous or detrimental 
effects’ AH the publications on the subject show 
beyond doubt that this is not the case Geller and 
others hav e prov ed that no harmful action on the 
cells appears as the result of the apphcation of 
charcoal but that, m virtue of the property al- 
ready menuoned, of abstracting fluid, a stimulant 
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tL 1. t /)mpli apparatus Such absorpUon, or the entry 

rr^t charcoal possesses such of the poisonous substances into the ceUs is pre 


si 31° preparauons of charcoal for of penetration, which is forr^rf by thrdissol'^ 

medianal use, such preparations must be of high particles of carbon ^ ^ ‘ 

st^dard D is well known that the ordinary It i» necessary to use a quantity of charcoal 
medianal charcml preparation on the market sufficient, after erpansion, to fill the whole ca\ntv 
^ow \ ep great differences in adsorptue capacity of the uterus and to cover thedeadua completeh 
Ibe suitability of charcoal preparations for me Further bacterial invasion is thereby made ira 
dianal use is dependent not on the source (animal possible 

or \ egetable) hut solely on the method of treat As already menUoned, it has been demonstrated 

ment of the charcoal by Geller that no injury to healthy, regenerated 

Up to the present charcoal and, consequently mucous membrane cells occurs as the result of too 
adsorption therapy hay e been used only in the abundant application of charcoal in tie case of a 
treatment of the gaslro-mteslinal canal diseases local focus in the utenne cavnty 
such as acute poisoning w ith metallic salts poison The germiadal acUon is indeed, heightened b> 

mg with organic pioisons poisoning produced by the fact that m consequence of the abstraction of 
meat, fish, sausages, prc'cryed foo^ infectious water from the tissues, a stimulant effect leading 
diseases (cholera dysentery, etc) and intestinal to hypenmia is simultaneously everted on the 
auto-mtoxication hyperaadity and gastnc ulcer healthy tissues From these consideratioos and 
(of special yalue in the latter on account of the collected evperiences it is sufficiently evident 
acid binding and ferment inhibiting action of that intra uterine charcoal treatment offers great 
charcoal) , eTcessiv e gas formation (p^toperativ e therapeutic ad v’antages os er the measureshitherto 
intestinal paresis) and the presence of laigenum generally employed 

bers of bacteria Recently, however ^arcoal ttith uterine irngabons, a method now only 
therapy has been used, bv means of mtra utenne rarely used n e obtain at most a temporary dimi 
application in gynecology and obstetrics Favor notion of bacteria The irrigating fiuid is us 
able results following the intrauterine applica mediately evacuated partly through the return 
tion of charcoal m metritis were first reported m flow catheter, partly mough the cervical canal 
veterinary medicine Its action on the foci of infecuon is therefore el 

In what condmons in human gynecology and short duration There is moreoyer the danger of 
obstetrics is the charcoal treatment indicated* injury to the mucous membranes by the rigid 
In abortion especially febrile abortion, ra puer catheter Such mjury makes a place of les»ned 
peral endometritis, and m caisarean section after resistance sufficient to enable bacteria to break 
rupture of the membranes The conservative through the leucocv tic defense A further danger 
treatment of septic abortion first inaugurated bv is that the bactena infested contents of the uteras 
Winter, of Roenigsbcrg is now generally recog may be washed upward into the fallopian tubes 
m2ed as correct and possibly into the abdominal cavity 

The process of recovery is hastened by the Swabbing of the uterme cavity withetherand 
mtra uterine appbcalion of charcoal bv reason of lodme mtrav enous infusion of devtrose ana 
the preventive and curative action of the char tamponage of the infected uterine cavity 
coal The determining factor in the success of the to be menUoned The latter is supposed to act bv 


treatment is its application at the eaiKsl possible absorpUon and at the same lime serv e as ^ 
moment provided the process is still substantially of escape for the uterine contents Attempts cave 


moment proviaea me process is suu suosiamwiij wcswjyc.wi ^ . 

localized in the uterme cavaty and provided suf also b^n made to fight bactenal infection 

fiaent charcoal in the form of granulated char uterus by means of mtrav enous mjecuo^ot uy^ 

coal pencils which from the colloid chemical aflavan argochrome and coUargol 'I,, 

nointw vieu, approximate most closely tbe ideal IrradiaUon of the infected and . 

KwdeUmUoduced into the cavaty of the uterus with \ ravs has likewise emp oved th« 
(^sufflaUon of powdered charcoal is dangerous peuUcaUy AU these methods of trea^ rtol 
variable m their results-while some _are noc 


therefore unsuitable for use m this treatment) variable m their results can 

The task of the charcoal thus introduced IS to pre wholly free from_ danger 


thecharcoalthusinlroducedistopre wnoiiv iree iroin uanfeci -nj 

vpnf or at the least render difficult the occur be called fuJlveffecUve ^ 

rence of anv abcorpuon from tbe residua! fluid of bad pomts The«e factors of 
tS uti^^cavityTheavily charged with bacteria results do not exist with charcoal therapy 
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For charcoal therapy we make use the bacteria infected con 


forcniutuai mca^jr _J 

of nanuhted charcoal, measuring 3 and 5 cenii 
meters m length and about 4 to S 
thickness, which ha\e been placed at o^’^ 
bvE Merck, of Darmstadt These pencils, 
are prepared from pure, compressed granulat^ 
charwal-kaoliii is unsuiUble on account of its 


coal and its union w 
tentsoftheuterus 

INDICVTIONS 

In the remainder of this paper I '^ish to speak 
of the range of indications for charcoal therap> 

„ conse^^^^ 

forming lumps— are %ery con\pientin (onnbut provided hEmorrhages do not call for our 

are\er> easily broken Gentle inanipulaUon 1 ,„ferfercncc We regard e\ery febrile abortion as 
necessary, as mdeed IS the casein all intm uteri , j produced by external interference 

procedures The fragiht> of the pencds has at the held true of afebrile cases, only 

same time, however, the ad\antage that the 1 ooerator has proceeded with rather more 

attempt, durmg their insertion, to o\ercome smy , . 

resistance (nanow cervical canal, acute ang In numerous trials we have been able to prove 

antefieuon) b> the use of force is met by the un that the granulated charcoal in 

mediate breakmg of the pencil, so that we are, poison containing media (be- 

as It were, debarred from causing injury op the tissue appears), pre- 

WTiat happens to the pencils m the »vity of f ^y^^^ c^ttension and continuance We speak 
the uterus’ In the bacteria and tovin laden re nrouhvlactic action,” by means of 

sidual Euid of the uterus they begin to o gj^ere affections, and even death, can 

and to dissolve, at the same trae everting their .. ..Jed^ The possibilities of this direct pro- 
therapeuuc effect (inhibiting bacterial growth) . J. us to ,nsert one or two char- 

They find themselves in a medium m which their P , .1.. m every case of fever free abor- 


They find themselves in a medium m which their P > . . . jp every case of fever free abor- 

dismtegrauon is complete That tijsmtegration Sfany reason had to be actively 


may, in isolated instances, be incomplete is shown g the supposition that a local 

byk tat that I..r]y large Patt.dea rf preTe'a, '^S.a prophjlaats ts 

are soiaelimes evpelled again ^f stiU greater and more efiective value in those 

lapse of 10 to 12 days we have found are admitted with temperatures of up 

Hants of charcoal in the posterior vault of the . -,0 (100 4 degrees F) andwhichitis 

yaeina This fact has no influence on the favor ‘^"6reesCJ^w 4^gT^ We found in almost 

able effects of the treatment I fejer temperature fell to normal m at 

!t!i "rnl' m moS?4 hours and, what is worthy of note, that 


be facilitated by dipping it two or three limes 
distilled water before inserting it By this means 
the outer parts of the charcoal pencil are softened 
and more rapid mtermmgling of the charcoal with 
the uterine contents is obtained The insertion of 
the moistened pencils demands particularly 
delicate manipulation as they are very much 
more fragile, on the other hand by reason of the 
softened outer covering of charcoal, thcpossi 
hihty of mjury and lesions of the mucous mem- 
brane is ml from the v ery beginning 
The processes which attend the interaction be- 
tween the disintegrating charcoal pcnol and the 
infected uterine fluid can be illustrated by pre 
paring a Quid chemically sirmlai to that contained 
in the uterus and treating it with the charcoal 
penal m a vessel of some sort To the accompam 
mem of effervescence and decrepitation, a thick, 
black pasty mass is produced, in which some solid 
particles of charcoal may remain undissolved 
In these experiments »n ti/ro, which exhibit to 
us m some measure the mtra uterme processes, 
there is missmg however, the action on the char 
coal pened of the uterme contractions, which are 


conval«cence w as uninterrupted and entirely free 
from fever so that it could be assumed that the 
bacteria m the uterine cavity had been killed In 
cases of febrile abortion, there is often during 
convalescence a subfcbnle temperature extending 
over several days, and mdicating m most cases an 
endometritis The result of charcoal therapy is to 
eliminate this temperature and to secure a conva- 
lescence free from fever, and its success m this 
respect is the greater in proportion as the treat- 
ment is commenced early, le .before toxic damage 
to the tissues has set in 

There is a further field m which this direct 
prophylactic mtra uterine apphcalion of charcoal 
IS indicated— cases of abortion which are admitted 
to the hospital with high fever and severe local 
infection The possibility of securing better re- 
sults in treating these cases by means of charcoal, 
IS also mentioned by Benthm who suggests that 
the infected uterme contents be rendered germ- 
frw, or bacterial growth prevented at least, by 
inserting charcoal pencils as a first measure, be- 
fore the infected case is actively terminated In 
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similar cases w e have begun by inserting charcoal tion a result v\ hich has a considerable influence in 
pencils, and have been able in 24 hours at most improving the patient’s general conditioo 
to see whether the desired effect has set m, as As a result of our erperience, I should like to 
evidenced by fall of temperature, improvement extend the range of indications still further and 
m the general condition, and almost immediate include therern a class of cases often complicated 
cessation of an> malodorous discharge that may by prolonged wound suppuration These are 
be present A critical etamination of each m cases of cxsarean section after rupture of the mem 

^vudual case must natural!) precede treatment, branes U e cannot know how far an infection of 
for we can expect to influence the bacteria b> the uterine ca\nt> has taken place OursUtblics 
means of intrauterine charcoal therapy only of emsarean section for the ten years from 1918 to 
when the pathological process Is strictly Jocahzed 192S showed one abdominal abscess in caves of 
in the uterine cavnty After this direct prophy- operation before rupture of the membranes, 10 
lactic preliminary treatment, we can be sure of abdominal abscesses in cases of operation after 
having a uterine cavnty w hich is in some measure rupture of the membranes and almost alwaj-s an 
free from bacteria, so that less danger Is mvohed endometritis with fever, which in most cases 
in subsequent active procedures Cases treated lasted over a week 

in this way have confirmed in practice our then- Accordingly, in such cases we msert several 
retical conclusions The further course was m all (3 fo s) granulated charcoal pencils into the 
cases free from fever, the fall in temperature uterine cavity after expulsion of the placenta It 
critical In these cases a part is plaved not only is here quite impossible to cause even the slightest 
by the adsorbent and astringent action of the injury, as the uterine cavity lies open I regard 
charcoal, but also bv the charcoal pencil as a this method as the safest way of obiaiiunj local 
foreign body The uterus reacts with contrac prophylaxis of the uterine cavity In i " ' 


tions, so that placental remnants which have be with ether, tincture of iodine or dry swabs there 
entirely is the great danger 0/ transferring ibacteria froo 


come purulent are partly detached if not 

expelled As soon as detachment occurs tbedis one part to another 
solved charcoal can immediately exert its thera Prophylaxis against an infection which is still 
peutic powers at the site 0/ adhesion, and so pre invisible is also inanycase a less severe and les» 

vent further ascent of the bacteria dangerous proceeding than the iieatmert o( m 

Puerperal metritis is also very favorably m evident infection of the endometrium From this 
fluencea by intrauterine charcoal therapy, so therapy wehaveasyecseennodisadvantagM hut 
thatwenow include this condition among our m only advantages 
dications for the treatment As soon as evil We, therefore employ charcoal pencils 

smelhng discharge and subfebrile temperatures i la cases of infected abortion before ora/ter 

set in, the patients are treated for s to 6days with clearing out, according to the condition of the 
ergotin or gravntol (either •’o drops thnee daily or patient 

better, a double dose of one of these medicaments 2 In cases of puerperal endometritis— not w 
on each of 3 successiv e day s) and w ith the ice bag fore sev enth day of the puerperium 
the head of the bed is also raised 25 centimeters so 
as to facilitate escape of the discharge If no im 
provement is obtained by these means, we intro- 
duce charcoal into the uterus on the seventh day 
under the strictest aseptic precautions In all 

cases a reduction in temperature was obtamed on 

thenext day, and on the second day at latest the specula, i hooked forceps i buUet forceps 
temnerature fell to normal The fetid odor dis long tweezers) are previously boiled before p 
appeared at once In ov er 90 per cent of the cases sertion of the s^cula the orifice of the 
It 4s unnecessary toinsert charcoal pencils more deansed and then the vagina "^shed out ^ 
thanonce a fact 4 ich sav 5 much for this method aluc^ium aceu e The portio 
S treatment In several ca^s of pyometra we and the anterior lip of the os uten 

were able to bring about complete recovery, with The external Oj uteri i» cleansed from mu 


Prophy lactically, in cases of casareaasec 
Uon after rupture of the membranes 


The Icchmque of intra uterine charcoal tiers?' 
IS very simple The necessary instruments U 


Ktic fall of temperature only after sevi 
^ t W\pn in these rasa 


eral ap- 


The external Os uteri 19 cleansed trom mucus *- 
blood The charcoal pencil is grasped at o’’' ^ 


Dlicall™! of chafcoal E'en m these cases how vei'th a dressing forceps dipped too or tlrt 
I’ . .t I — often ven 


eser theevilfochialodor— ofteaser) irapleiaiit 
both to the patient and her neighbon-di^ 
pared immediately after the very first appha 


5 in sieruc «ulci aiiu uien tuicimi/ • . 
through the cervical canal to beyond the 
os uteri The cervical canal i» almost always W 
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wide open that the charcoal pencil can be intro- 
duced without diSicullv We do not agree with 
Benthm in his recommendalion of dilatation 
when the os uteri is occluded According to the 
seventy of the case and the sue of the utenne 
a\it>, two or three penals may he introduced, 
and then distnbuled in the cavity , the first more 
toward the right, the second more toward the left 
tubal angle, and a third if necessary in the middle 
Generally, however, one penal of 3 centimeters 
in length is sufficient After removal of the dress 
wg forceps one hears the crackling and efier 
'escence already mentioned as taking place when 
^e charcoal pencil fi^cs the uterine contents 
The crushing and mixing of the charcoal are 
assisted by the muscular contractions 
which, as pteviouslv noted, are produced by the 
aarcoal pencil m its capacity as a foreign body 
in oraer to prevent immediate escape of Uie char 
coal paste or foam through the cervical canal a 
tain strip of gauze is placed in the cervix with 
one end projecting from the vaginal orifice Alter 
«e lapse of 3 to 4 hours the gauze is w uhdrawn, 
« It can then be assumed wuh safety that inter 
mature of the charcoal and the utenne contents 
IS complete, and that the walls of the uterine 
»'ity have become covered with the charcoal 
susp-xsion As I have already mentioned, com 
paratuely large particles of charcoal ate found in 
cases in the posterior vaginal vault The 
iinaissolved portions of charcoal are expelled by 
toe utenne contractions The fact that fairly 
ige particles of charcoal mav remain undis 
oHed is capable of explanation as follows (1) 

. DC an excess of charcoal in proportion 

to ifte sue of the utenne cavity 1 e , the uterine 
contents are saturated (2) -ome parts of the chat 
“21 pencil may be too strongly compressed or 
may he lying more m the Cervical portion of the 
‘‘ttd so cannot be completely dissoI%e<l by 
bacteria containing residua! fluid An excess 
ti. ”,4 charcoal introduced is never to 

e msadvanlage of the treatment, as one can 
f uterine cavity is uni 

tomly tilled, 1 e IS lined with a coating of char 
ar, exerting un adequate adsorptive 

action The thicker the wall represented by this 
coating the greater will be its fixing effect 
io the detaiU already given I would add that 
se of our cases which come wiihm the indica 
ons mentioned have not simply been subjected 
“ treatment with charcoal alone In mam cases 
naturally our previous methods of treatment 
nave had to give way to charcoal therapy to «i- 
ame us to get an accurate view of the eUects of the 
“pphcaiion of charcoal alone The cases thus 


treated almost all led to the desired result We 
have, indeed, obtained the impression that we 
considerably shortened convalescence without 
detriment to the premanence of the recovery 
Wh<n we were m position to judge the results 
of charcoal treatment alone, w e assisted the proc 
ess of healing bv means of crgolm or gravitol 
and the ice bag The deasive factor in bringing 
about the rapid and favorable results, however, 
was the charcoal alone 

Unlike Benthm we have not strictly limited 
our range of indications, but have tried to obtain 
conclusive proof m as wide <i variety of casts as 
possible, of the great therapeutic powers lying 
dormant in charcoal Our observations give us 
ground for placing our fav orable results on a level, 
ineveryre pect with those of Benthm and Geller 
These authors conclude their discussion with an 
appeal for further testing of the method I should 
not like to close m\ paper without repeating this 
appeal for critical consideration of the results 
obtained shows the treatment to be v orthy of 
trial Tverything new however, is met with a 
certain skepticism “Warum denn m die Feme 
scbvveifen, wenn das Gute begt so nahl‘ ‘ Whv 
should 1 still further overload a sick bodv with 
high molecular intravenous solutions, why should 
I wash or swab out the canty of the uterus and 
thereby run the risk of producing injuries or of 
facilitating a further ascent of the pathological 
process? The reported results of the charcoal 
treatment both in human and in veierinary 
medicine, are so favorable that they canrot be re 
jecied at once with a decuve “No ’’ The inlra 
uterine apphcation of charcoal is completely free 
from danger, the medicament is very cheap and 
the period of illness is greatlv shortened The 
symptoms are instantaneously mfluencecl, never 
for the worse The body responds with an im- 
mediate improvement in the patients genera! 
condition and in the local process with a fall in 
temperature and in the pulse r ite 


INTRAVINOUS ClURCOVt. TIlERVpY 
What ! ha>e said so far relates only to local— 
into utenne-chatcoal treatment I should lihe 
1 ° touch 

Th! V*' intraserous charcoal therapy 
Tta tot came into use simultaneously nuh 
^^mto uterine treatment, veterinary mcd. 

A sim nsion of charcoal was miected into 
'enousi, in septic affections This'lSrav elits 
apphcationof charcoal « as first adopted m hunSin 


‘ JVfcy tb» 


>e {ooJ Set elote 
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medicine— and w ith very good results — by W ede- 
kind, at the I Medical Climc University of 
Cologne (Prof Kuelbs), for the purpose of ac- 
tively attacking tuberculosis In his summary, 
Uedekind says “By the intravenous adminis- 
tration of very small amounts of charcoal dust, 
even severe exudative and proliferative forms of 
human pulmonary tuberculosis can be brought in 
a short tune to induration A prc requisite for 
this form of therapy is that too great portions 
of the lungs should not already have undergone 
ulcerative disintegration, and that the body 
should still be capable of reaction Relatively 
recent processes are most capable of recovery 
“h»o aggravations attributable to the treatment 
were ever manifest Symptoms of intoxication 
did not appear This influence of charcoal dust 
on the course of tuberculosis is explained by the 
activation of the reticulo'cndothehal defensive 
apparatus which it produces, and in particular by 
the mobilization of the connective tissue histo- 
cyteso/theJungi” 

Another very interesting anatomicophysio- 
logical study of the action of intrav enous charcoal 
therapy in pulmonary tuberculosis is one by H 
Gickler, which appeared m the Betlriege .iirKlintk 
der TubeThilose 

I have purposely referred to these papers m 
some detail because m part they providra us with 
ketoTS for comparison with the obsenations made 
by us m the intravenous apphcation of charcoal in 
sepsis, and in part gave usanexplaaadonofproc 
esses which are exceedingly important in the 

E roblcm of the treatment of sepsis As I have 
ere touched on the subject of sepsis, I should like 
to mention the paper published by Louros and 
Schey er on “ streptococcal infections, the reticulo- 
endothelial system, their relations and their 
amenability to therapy The two authors sum 
up their very interesting observations as follows 
“From the investigations described it appears 
that m animal experiments it is possible by means 
of mjections of charcoal to esert a favorable m 


flueiu% on the outcome of a streptococcal affec 
tion, m one third of the cases, this result being at 
tamed by way of a genera! improvement in the 
functioning of the reticulo-endothebal system 
and in particular by a heightening of the phago- 
cytic activity of the retic^o-endotheiiai system, 
especially toward mtroduced bacteria The char 
coal acts first by altering the hydrogen ion con 
centration of the media in the direction of an 
aadity which checks bacterial growth (Dresel) 
The charcoal then exerts its chief action a:> an 
adsorbent and serves as a vehicle for the bacteria 
to the phagocy tosis of whichit stimulates mechan 
ically the reticulo-endothehal sy stem The acuon 
is to be regarded as purely non specific, and ap- 
pears to be particularly favorable by reason of the 
fact that the raechamcalstrmulant effect on the re 
Uculo-endothelial system is combined with the 
physical phenomenon of adsorption and with 
the physico-chemical phenomenon of alteration of 
the hydrogen ion concentration ' 

So far as our experiments and experiences up 
to the present, is the intravenous charcoal treat 
menl of sepsis allow of comparison, we can say 
that much valuable investigation can still be done 
in this department At all events, the cases of 
sepsis which we have so far treated m this way 
havcprovidedijswilhaplanofwork, for the carry 
mg out of which a large number of interesting ex 
penmenU of very varied nature ate necessary 
some of iese representing m themselves a com 
piete field of work Ue shall report on these 
matters elsewhere 
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FROM THE SURGICAL CLIMC, STATE UNIVERSITY AT KASAN 

LOCAL AN/ESTHLSIA IN ABDOMINAL SURGERY^ 

Professor AlC-WNDERW ^\^S«^J^\\SK\ Kas^s USSR 

DuMI r of the Surgical Claic 


I BELIEVE that the ideal anasthesia m surgerj 
will be that which will cause the patients 
organism no insult outside of the operali\e 
fi Id Local mfiltration anaesthesia comes closest 
to this ideal However, the classical inhltrauon 
anesthesia of Reclus wnth the concentrated sol 
utions of cocaine could not be accepted as harm 
less for the organism \\ orL wnth concentrated 
solutions is based upon the principle of osmosis 
and diflusion and m this respect the solutions 
are not constant in their effect This fact has 
contributed greailj tow ard the disrepute m which 
infiltration anisthesia has fallen and even the 
bnlhant investigations of Braun who introduced 
novocain and adtcnilin in local anesthesia have 
helped little to maLe popular such means of in 
ducuig anaisthesia 

My method of inducing local anesthesia con 
sists in the injecting, layer bv layer of large 
quantities of a ‘4 per tent solution of novocain 
m Ringers solution from which bicarbonate of 
s^a 15 removed with the addition of 2 mmims 
of adrenalin to each loo cubic centimeters of 
solution Large amounts of solution are used for 
injection into the various anatomical layers of 
the operative field as a result large serpentine 
anastomosing infiltrations ate formed which 
block the nerves bv direct contact and pressure 
rather than bj diffusion Occasionally the solu 
lion is injected slightly away from the immediate 
opetativi. field but always close to it The ti sues 
may be incised immediately upon injection with 
out the need of waiting for diffusion of the 
drug 

No single one of all the various methods 
of local anisthcsia is applicable to all types of 
surgical operations within the abdominal cavity 
It IS true that local anesthesia is frequently used 
m performing complicated surgical procedures 
in ihe peritoneal cavitv However thercisnosm 
well systematized method of inducing local 
anesthesia that may be used in all major OY>era 
lions w iihin the alidomen Mikulicz and bchleich 
introduced the method of using intiltration 
anxslhesia for the abdominal wall but after the 
peritoneal cavaty was opened they continued the 
operation waihout further anesthesia Fmsterer, 
rarr and others suggested that mesentery and 


ligaments which are to be handled during the 
operation be anKsthelized by means of injections 
of novocain Laewen and Siegel worked out the 
techniqut of paravertebral anxothesia, while 
kappis and Braun that for splanchnic anaesthesia 
The latu r method has become popular although 
nitrous oxide is used with it 

I shall describe here the method of local anss 
ihesia which is being used m my clinic in ab 
dommal surgery My method is a further dev el 
opment of a combination of infiltration anas 
thesia and mesenteric anasthesia That local 
anxsthcsia by injection into the mesentery as 
suggested by Farr and Finisterer is far from being 
satisfactory is easily seen from the difficulties 
usually encountered m its use I have witnessed 
situations m which the surgeon is lost m an effort 
to locate a point for the injection of the novocain 
into the mesentery , and each time the needle w as 
nseried the surgeon ran the risk of puncturing a 
blood vessel Years ago 1 had the same difTicuUies 
but of course, with growing experience I have 
learned to master such situations However, I 
have been stnitk by the fact that the technique 
used for this type of anasthesia is purely casual in 
character and that the method of procedure is 
without system or definite plan The results of 
my surgical work changed radically aflerlworked 
out svstematically the details of producing local 
anesthesia, and I wish to describe here the 
technique I have worked out in producing anes 
thesia in relation to the various important ab 
dommal organs 

TEClIMQUf 

Tlir stomach I shall consider here the method 
of producing anesthesia m a patient requiring re 
section of the stomach Such an operation is a 
supreme test not only because of the difTicultv of 
the operation itself but because of the condition 
of the patient 

I The midhne along the proposed line of in 
asMm is infiltrated with novocain after which the 
subcuUneous layer is infiltrated Infiltration 
must be sufficient to cause a true swelling of about 
two fingers breadth since only then will the 
anaisthesm be effective for a period of about ? 
hours T^he incision is made and the midhne 
di5sect«i (Fig i) 
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medjcine — and nuh very good results — bylVed^ 
kind, at the I Medical Cbnic Uru\ersi^ of 
Cologne (Prof Kuelbs), for the purpose oi ac 
tively attacking tuberculosis In his summarj, 
\\edekjnd sajs “By the intravenous adminis- 
tration of \er> small amounts of charcoal dust, 
even severe exudative and proliferative forms of 
human pulmonary tuberculosis can be brought in 
a short time to induration A pre requisite for 
this form of therap}’ is that too great portions 
of the lungs should not ab-ead> have undergone 
ulcerative disintegration, and that the bodj 
should still be capable of reaction Relativel} 
recent processes are most capable of recovery 

“No aggravations attributable to the tieatment 
vrere ever manifest Symptoms of intoxication 
did not appear This influence of charcoal dust 
on the course of tuberculosis is explained b> the 
activation of the reticulo-cndothchal defensive 
apparatus which it produces, and in particular by 
the mobilization of the connective tissue histo- 

tesof the lungs " 

Another verj interesting anatonuco-phjsio- 
logtcal stud} of the action of mtravenous charcoal 
tMrap3 in pulmonary tuberculosis is one b> H 
Gickler, hich appeared m thtBttlracge zurKlmik 
der Tuberkiihse 

I have purpose!} referred to these papers in 
some detail, because m part the} provided us with 
kctors for comparison n i th the observations made 
by us in the intravenous application of charcoal m 
sepsis, and in part gave us an explanation of proc 
esses which are exceedingly important in the 
problem of the treatment of sepsis As 1 have 
here touched on the subject of sepsis 1 should like 
to mention the paper published b} Louros aud 
ScLe} er on “streptococcal infections, the reticulo- 
endothelial system, their relations and lieir 
amenability to therap} ” The two authors sum 
up their vei} interesting observaUons as follows 
“From the investigations described it aRicars 
that m animal experiments it is possible, bj means 
of injections of ^arcoal to exert a favorable m 


fluence on the outcome of a streptococcal affec 
bon, jn one third of the cases, this result being at 
tamed by way of a general improvement in the 
/uncfionmg of the reticuJo endothelul s}stera, 
and in particular by a heightening of the phago- 
cytic activity of the reticdo-endothelial s}stem 
espeaall} Coward introduced bacteria The char 
coal acts fii&t by altering the b}drogen ion con 
centration of the media m the direction of an 
aadity which checks bacterial th (Dre^l) 
The charcoal then exerts its chief action as an 
adsorbent and serv es as a vehide for the bacteria, 
to the phagocytosis of wluch it stimulatesmechaa 
icall} the reticulo-endothelial sj stem The action 
IS to be regarded as purely non specinc, and ap- 
pears to be particularly' fa V orable by reason of tie 
fact that the mechamcalstimulant effect on the re 
ticulo-endothelial system is combined with lie 
physical phenomenon of adsorption and with 
the ph}sico-chemical phenomenon of alteration of 
the hydrogen ion concentration ” 

So hr as our erperiaieots and expenences up 
to the present m the intravenous charcoal treat 
meat of sepsi* allow of comparison, we can say 
that much valuable investigation can still be done 
m this department At all events, the cas*8 ct 
sepsis which we have so far treated m this way 
baveprovideduswjihaplanefwork, for the carry 
mg out of which a large numbet of inter estiag ex 
penments of very varied nature are necessary, 
some of these represent rg in themselves a com 
plete held of work \\e shall report on these 
matters el>ewhere 
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FROM THF SURGICAL CLIRfIC, STITE UNIVERSITY AT A 

LOCAL AN/ESTHESIA IN ABDOMINAL bURGERY^ 

Professor AILWNDERW WISlINjrWSF \ Ka-5an USSR 
I)ir«»or of Ih* Surgical < 1 n«c 


1 BELIE\X that the ideal anxsthesia m surgerj 
vnll be that which will cause the patients 
organism no insult outside of the operative 
ndd Local infiltration anssthcsia comes closest 
to this ideal However, the classical infiltration 
anesthesia of Reclus with the concentrated sol 
utions of cocaine could not be accepted as harm 
less for the organism \\ otk wnth concentrated 
solutions IS based upon the principle of osmosis 
and diffusion and m this respect the solutions 
are not constant m their effect This fact has 
contnbuted greatlj toward the disrepute in which 
uifiitration anisthesu has fallen and even the 
brilliant investigations of Braun, who introduced 
novocain and adrenalin in local anxsthesia have 
helped little to make popular such means of m 
ducing an-csthesia 

method of inducing local anislhesia con 
*«ts in the iniecting lajer b> layer of large 
iwntities of a ^4 per cent solution of novocain 
n Ringers solution irom which bicarbonate of 
soda is removed with the adcliiion of 1 numms 
of adrenilin to each 100 cub"* centimeters of 
solution Large amounts of solution ate used for 
Ejection into the various anatomical layers of 
the operative field as a result large serpentine 
ooastomosing intilirations are formed which 
b'od. the nerves by direct contact and pressure 
rather than by diffusion Occasionally the solu 
tion IS injected sbghily away from the immediate 
operative field but always close to it The tissues 
rnay be incised immediately upon injection with 
Out the need of waiting for diffusion of the 
drug 


ligaments which are to be handled during the 
operation be anesthetized by means of injections 
of novocain Laewen and Siegel worked out the 
technique of paravertebral anesthesia while 
kappis and Braun that for splanchnic anesthesia 
The latter method has become popular although 
nitrous oxide is used with it 
1 shall describe here the method of local anes 
thesia which is being used in my clinic m ab 
dommal surgery My method is \ further dev el 
opment of a combination of infiltration anes 
thesia and mesenteric anxsthesia That local 
amesthesia by injection into the mesentery as 
suggested h\ I arr and Finistercr is far from being 
satisfactory, is easily seen from the difficulties 
usually encountered in its use I have witnessed 
situations m which the surgeon is lost m an effort 
to locate a point for the injection of the novocain 
into the mesentery and each time the needle was 
inserted the surgeon ran the risk, of puncturing a 
blood vessel \ears ago 1 had the same difficulties 
but of course with growing experience, I have 
learned to master such situations However, I 
have been struck by the fact that the technique 
used for this type of anxsihesia is purely casual in 
character and that the method of procedure is 
without system or definite plan Ihe results of 
mv surgical work changed radically after I worked 
out sv stematicalh the details of producing Jotal 
anaesthesia and I wish to describe here the 
technique I have worked out in producing anas 
thesia m relation to the various important ab 
dommal organs 

TEC HMQUE 


’'■0 single one of all the various methods 
ullocal anocslhesia is applicable to all Ivpes of 
surgical operations withm the abdominal cavity 
ft IS true that local anxsthesia is frequently used 
in performing complicated surgical procedures 
in the peritoneal caviiv However there is no sm 
file well svstematized method of inducing local 
anxsthesia that may be used m all major opera 
tions Within the abdomen Mikulicz and bchlcicb 
introduced the method of using infiltration 
anisihesia for the abdominal wall, but after the 
peritoneal cavniy was opened they continued the 
operation without further anislhesia Finsterer, 
Farr and others suggested that mesentery and 


The stomach I shall consider here the method 
of producing anxsthesia jq a patient requiring re 
section of the stomach Such an operation is a 
supreme test not only because of the difficulty of 
the operation ilscJf but because of the condition 
of the patient 


. K Ulc pioimsea line of m 

ci^on IS infiltrated with novocain after which the 
subentonroas I. inSllrated InCltration 
musll* suflicltM loaust a true saell.ngof about 
tao linftrs breadth, since onl, then 
aiueatheera be effect.te So, a period ol about , 

Skted aVT" “ 
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2 The midline is then injected m such a i\a> 
as to infiltrate the prepentoueal fat It essen 
tial to direct the needle under the anterior sheath 
of the rectus muscle on either side of the midlinc 

3 After the incision of the midlinc the parietal 
peritoneum is anaisthetized The prepentoneal 
tissues are retracted and no\ocain is injected 
about the parietal peritoneum and especiaD> mto 
the posterior sheaths of the recti on either side 

ig 2I 

4 The peritoneum is incised and the trans 

verse colon is delnered mto the wound turned 
up. and the inferior surface of its mesenter> n 
posed An a\ a«cular point close to the root of tAe 
mesenter) is chosen for the first injection The 
subsequent injections are so made into the borders 
of the area w hich has become cedematous from the 
first iniection that on one side the injected fluid 
spreads behind the posterior parietal peritoneum 
downward toward the root of the inesenter> of 
the small intestines, and on other ade 'C'c 
Snds throughout the root of the mesocolon thus 
Loarating both leaves of the pentoneum and^ 
sepyaung pentonealenvelope 

SS oTthe duSenum (Fig 3^ The spreading 
icird the root of the mesenter> of 


^1 

\W 


the small intestines makes it essential to l^eep the 

intesunes out of the wa> this point is not taken 

care of m the usual method of administering 

splanchnic anesthesia hen the transv erse 

IS turned downward at this stage of the 

the oedema caused b> the 

this oedema is shimmering through ‘he 

pentoneal leaf of the mesocolon 

TOht side where it is not covered bv the gastr 

SiicLgament Supplementar> 

borders of these cedematous areas are 

and the danger of punctying a 

avoided \5 a result the duodenum is bathed^^ 

to sal in the injected fluid which ^^d > P . 
beneath Its serosa (Fig 4) '^Jcunature 

stomach is then injected along us ^jcolic 

u. adirection toward the cardia Th 
ligament is divided and immeitote i ,, 
leaf of the mesocolon comes into vi ' 
more injections are made here a 
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padu^y expands toward the pancreas and ap- 
^ars Iwhind the parietal penioneum at the le\el 
w tne lesstr rurvaiute Finally the plica gastro 
gastrospleniy ligaminl arc 
yy possible to perform any 

resection of the stomach (Fig 5 ) 
mv Lf principles described underlie 

si.L? administering local anxslhesia m 

mieet^ noiocam is so 

njecteci that infiltration is exlensne and ranidh 
7Z. ""i anatomical paths An oblique 

Sdr.™ injection of^e 

The parietal penioneum 
iiofw /l injection being started wcU 

nej ond the line of incision The iransy erse colon 


IS delivered and the right half of its mesentery 
from the root to the ptnpherj is injected The 
colon IS then turned /omard and downward By 
pulling doyyn the hepatic flerurc slightly one 
can eaah see between the leayes of the Vso 
wlon the injected auitl spreading toward thrnS 
injection IS 

mdemto the margins of the cedematousieaS 

gauze pad directed toward the hidnev^^^ . 
to pack off the intestines ^ ^ is inserted 
sAdto propL'IsTeg^;'' ”■ 

If the gall bladder has aa anatomatly ,„,ae, 
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Fig 4 


upper leaf of the mesocolon is di\ ided After this 
section 15 thorough!) ancesthetized the gastro- 
splenic ligament on the left side is attacked m the 
same waj Occasional!) one will have to inject 
separate!) adhesions between the «pleen and the 
diaphragm That this method is practicable I 
have been convinced since it has proved success- 
ful m mv last ten consecutive splenectomies 
Large tnUshnes I know of no report in the 
literature of a complete removal of the large 
bowels under mtra abdominal local anasthesia 
I have used the principle of the serpentine injec 
tions m admuustenng local amsthesia in t«o 
patients in whom complete removal of the large 
intestines was considered indicated The tech 
nique mav be described as follows \fter a mid 
line mcisioQ is made, the Iran verse colon is de 
livered and its mesenter) is injected as alreadv 
outlined The fluid is directed widelv b hind the 
posterior parietal peritoneum toward the root of 
iheroesenler) of the small intestines Thismesen 
ter) IS then complete!) anaisthetued by means 
of additional injections 1 be small intestines are 
then delivered from the peritoneal cavit) , retract 
ed to the left and the escum and ascending colon 
are exposed The mesenteries of the cicum and 
ascencLing colon are injected m the same sys- 
tematic wa) An incision m the peritoneum i» 
then made near the root of the catcum and the 
removal of the bowel )> commenced This re 


serosa, a subserous injection of the «oIution is 
made until the fluid is seen to have spread toward 
the ducts and there to have joined the cedema 
caused b) the previous injections of the hepato- 
duodenal ligament The injected fluid easily sep- 
arates the gall bladder from its hver bed Such 
an injection contributes greatl) to the ease with 
which a subserous choice) stectomy is accom 
pushed If the gall bladder is shrunken scarred 
or tensely packed with stones one is forced to 
fall back upon scattered individual small point 
injections, even though the field of the ducts 
proper remains complete!) anarsthetired from the 
previous s\ stematic serpentine injections (Fig 6) 
Splten A freely movable spleen without ad 
hesions can be easily removed after the line of 
incision through the abdominal wall has been 
amesthetued, but when the «p!een 15 adherent it 
IS necessary to administer a stnctly s\ stematic 
anesthesia, not unlike that used for operations 
on the stomach and bile ducts After the ab- 
dominal cavitv lb opened through a left oblique 
subcostal incision the left half of the mesentery 
of the transverse colon is anresthetued m the 
fashion outUned A porUon of the gastrocolic 
ligament just sufficient to allow approach to the 


mova! of the bowel is performed gradually m 
steps so that repair of the defect m the panewl 
peritoneum immediatelv follows upon the dm 
Sion of the mcbentery in the given region Before 
the splenic flexure is approached the small in 
tesUnes are turned to the nght and the descending 
colon IS anaesthetized in the usual manner 
In both patients a complete removal of the 
large intestines was done Both stood the opera 
tion well and left the operating table with a pulse 
of 70 to 72 The po toperative course «as free 
from complication with one cvception—a tran 
sient ph) siological diarrhoea Both patients w ere 
previously operated upon repeatedly ioi a dii 
fuse ulcerative colitis Attempts at shortcircuit 
mg did not affect the patients condition and they 
remained bedridden until complete coiectomi 
was done At present the patients are in perfect 
health I am emphasizing the fact that the small 
intestines remain without the peritoneal cavity 
during the entire removal of the colon 

Ptl"tc organs My method of producing local 
ansesthesia bv means of large ■=<rpentine a-’a^ 
tomosing infiltrations is perfeitlv app’icatile 1 
gynecologv Here anssthesia is tx^gun hy ire 
formauon of extensive infiltraUon along the an 




tenor aspect of the sacrum This infiltration is of 
no blocking importance in the sense of Braun s 
parasacral anssthesia, when one has to seek each 
indundual sacral foramen This infiltration is 
caused merelj for future anastomosis with the 
infiltrations made along the promontor> and the 
innominate pehic line To produce presacral in 
nitration the injection is begun in the midlme 
about I inch posterior to the anus Immediately 
after the needle is inserted the fluid is slowl> 
injected the needle being graduallj mo\ed toward 
the anterior aspect of the sacrum The solution 
easilj finds a line of cleavage through which it 
spreads in front of the sacrum I inject here 
about 300 cubic centimeters of the novocain 
preparation The amsthesia of the abdominal 
^all of the parietal peritoneum and m case of ad 
nesions of a small portion of the adjoimng m 
Icstinal mesentery , is done in the manner outlmcd 
Occasionally the round and broad ligaments may 
need supplementary injection 

SmmvBV AND COSCLtSIONS 
It IS apparent that my method of produang 
^a\ anislhesia consists in a blocking of the nerve 
pletus the blocking being begun m the penpheiy 


rw 6 

and being gradually extended toward the centers 
Of course dunng the operation the anesthetic 
may spread toward the ganglions but it never 
suddenlv encroaches upon them This fact con 
tributes much to the physiological safety of the 
method The method has all the advantages of 
splanchnic anesthesia without anv of its dis 
advantages It is not aggressive, it is techmcallv 
easy it can be used in the upper abdomen through 
any abdominal incision and even in the obese 
pauent is practicable it requires no general 
anxsthesia and it is not followed by a fall in the 
blood pressure However this method differs 
from direct intra abdominal anesthesia m which 
the anesthesia is earned along separate spheres 
of action or along the mesentenc vessels, methods 
which reflect and depend upon the intuition and 
experience of the individual surgeon, but which 
lack exact sy sterna tic performance 
This method of local anssthesia based upon 
the use of large amounts of solution of novocain 
for the production of serpentine anastomosing 
infiltrations along anatomical layers leads to an 
immediate blocking of all the nerves coming in 
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direct contact with the solution One is not forced 
to postpone the incision, ai%aiting the "diffusion" 
of the solution to the ner\e trunks 
Because of the weakness of the solution of 
noNocam, because of the gradual injection during 
the entire surgical operation, and especialH be- 
cause of the immediate incision and spiontaneous 
removal of the injected fluid, no danger of in- 
toxication is seen in this method of induang local 
anesthesia The s\ slematic mjection of the solu 
tion lajer b\ lajer, contributes greatlj to the 
ease of orientation in the anatomical stmeture of 


the organs handled, as, for example the dissection 
of the gall bladder from the surrounding struc 
tures, the freeing of the adherent appendux, etc 
The co-operation of the patient i», of course 
a prerequisite in this method of anxsthesa and 
therefore the technique is contra indicated in 
children and in semiconscious patients Other 
contra indications are suppurative conditions of 
the abdomen In all other instances this methed 
of inducing local anesthesia has proved prac 
ticable and reliable during the v ears of itsem 
ployment in my clinic 
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THE OPERATIVE TREATJMENT OF UNUNITED FRACTURE OF 
THE NECK or THE FEMUR 


RO\AL ^\IIITMA^ MD FACS New \oRi. 


I HWE read with interest and pleasure Dr 
\lbee s paper* on the treatment of ununited 
fracture of the neck of the femur, particularl> 
because of his unqualified endorsement of the ab 
duction method and because it is evident that he 
no longer favors the immediate open operation, 
still emploved on various pretexts b> certain sur 
geons I agree w ith him that in cases of ununited 
fracture m which the fragments retain a fairl> 
normal contour, the autogenous bone graft oper 
ation,of which he is the leading exponent, offers 
ine best assurance of union 

remains then for discussion only the 
uiird and at the present time much more im 
^rtant class m which, because of destruction of 
wne the restoration of an approximately normal 
Klation IS impracticable In the treatment of 
lau group leaving out of consideration the pal 
native bifurcation operation of Lorenz there are 
pracucally speaking but two alternatives the re 
onstruction operation and the procedure em 
ploved bj Dr Albee 

. Aj** reconstruction operation was first per 
rmed m 1916 but was not described until 3 
design was to provide a secure 
pport in locomotion and to restore as far as 
^ssible normal muscular control An improvised 
ck was constructed by utilizing the bearing sur 

'u fjd H Sgr* Cynte k Obst loio xJix Sio 
niuim n Royal Sgf* r»nec 4, Obit igx »»i 



face obtained bv removing the trochanter at its 
base, and leverage was restored bv transplanting 
It with Its attached muscles to the outer side of 
the femur at such tension as would assure se 
curity of the joint (Figs i and 2) 

In this paper the various procedures then at 
command were compared from the functional 
standpoint, including that of Dr Albee which 
had been described m 1919 in his ‘ Orthopedic 
and Reconstruction Surgerj From these dia 
grams it will appear that the trochanter was sep 
arated onI> sufScientlj to permit the introduction 
of the upper extremity of the femur to the 
acetabulum (Fig 4) 

Its development to a physiological bone lever 
did not appear until 6 years later * and a further 
modification is presented m his last paper (Figs 
$, 6, 7, and 8) 

It may be noted that the figure of 1919 presents 
no indication of a design to increase leverage and 
shows a narrow and irregular articulating extrem 
ity while that of 1929 is smooth and bulbous 
It would seem that the functional results of the 

J Am M <9 5 S 
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Fis 4 UBKiulfd frarlw tJ tbe Mfi d iht ff/r?ur 
with erosion oC most of head and neck and nub marled 
osteoporosis of the remaining shell of (be head Tbe 
trochanter i» separated nith osteotome assbonnb> dotted 
lines m figure at left and is forced outnard with tbe over 
Iving soft structures below as a hinge Tbe removal of the 
head then allows tbe neck to be displaced into the ace 
tabulum (Albee Orlhoptdic and Kteomlnuhon Surf"’' 
igrg) 



Fi„ 5 Albee s method 
of (reatiag uounited fractures 
of the neck of the femur by 
removing bead of femur and 
producing greeoslick fracture 
the trochanter being swung 
outward on tbe periosteal 
bnge The rcmamsof tbe neck 
d lezsiif as6 eppfffed 
of tbe great trochanter are to 
articubl* with the acetabu 
lum the inverted portion of 
the capsular h'nment con 

iributiDg to Che formation of the new articulation (Albee 
J Am M Ass losj ) \s contrasted wuh the on-nnal 
this lUusIraUS the evolution of the physiological lever 





Fi" 6 ‘schematic drawing ot author s reconstnictioii 
oner^Uon with removal of femo-al head dolled toe 
cates bone s ction of upper end of femur by broad osteo 

7 Di placement of upper end of bone muscle 

IpiVr oJtward by abduction of hip which automalicaUy angle b mg filled m 

th^su Kw femora! head into the aceUbuJum at the Obst igr. 


same time holding the bone muscle lever in oHi'lue rela 
tun to tbe shaft The an-le is then tilled intb uncellous 
bone milerval from greater trochanter as indicated 

Fig 8 Drawing from X raj fil™_ “f 


Of bone muscle lever nih ;»rtion of 
• \lbee “^urg Cynec a. 
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operatioa as perfonned in 1929 must differ mate 
mllv from those obtained in the earlier cases, but 
no distinction is made m the table of statistics 
Dr Mbee states that “his operation is the 
simplest jet devised ” jet it entails stripping the 
mjscles from the ilium over a large area and 
splitting off a wide section of bone from the 
femur This is then forced outward leaving a 
triangular space approvimatelj 4 h> 3 inches to 
be filled b> prospectiv e bone formation 
The reconstruction operation b> contrast has 
not been changed in anv essential since its in 
troduction It has the advantage of simphatv 
of design directness of approach and deffmteness 
of execution There is no division of muscles the 
anatomical adjustments are completed at the 
time of operation and are therefore independent 
of the nutritive processes on which Dr Albee 
counts to assure the stabilitv of the lever 
A AmI point at issue is that of nomenclature 
since Dr Albee claims the same name for his 
operation 

It seems to me that the reconstruction opera 
tion justifies its title not merely b> priontj but 
Bv design and accomplishment, while in both par 
uculars Dr Albee s operation presents a complete 
mvergence from the natural construction I sug 
gest, therefore in order to avoid confusion, that 
Dl-f r.^'Snated bj one of its subsidiary titles 
' physiological bone lever opera 
on which Will indicate the essential distinction 
ttween the alternative procedures 
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THE HSE OF IODIZED OIL (LIPIODOL AND lODIPIN) IN THE 
DIAGNOSIS OF JOINT LESIOiVS 

HIILIP IL KREUSCIILR MD F\Ci> am) If KELIKUN MD.Chicam 

T he \alue of iodized oil in the diagnostic portion because of the partial obliteration of the 
\asuaIization of bronchiectatic canties and s>novia! pouch The more nearh normal the 

spinal canals is nell recognized It has oc joint the more evenly is the oil dislnbuled 

i-urred to us that because it is non totic, non pjtchj distribution indicates pathologj In one 
irritating and shows a splendid shadow on the of our hjpertrophic cases loo cubic ceniurettts 
\ ra\ film, iodized oil should be suitable Jor a was in ected into the knee joint mthout pro- 
similar purpose in major joints Uith this m ducing undue distention or escessne pan (Fig 
mind, we have used it in "several of the major 9, Cases) 

joints especiai]\ the knee and hip joints \ala The technique of the injection of the Iok 

able information »s obtained concerning the con joint is vecj much the same a» for injection of 
formation of the joint casitv its capacitj the anv other material A point is selected on the 
communication with burss and with other dis outer side of the knee about i inch above the 
eased proces-es in the joint or communicating external lateral aspect of the patella Through 
with it Such patho'ogica! changes as hyper a small puncture opening in the skin the needle is 
trophv of the sjrovnal tnemhrane destruction or inserted under the patella into the joint cavilv 
adhes ons of the s>tio\ial capsule ero»ions of the Anv fluid which maj be in the joint is comp’eteK 
articular cartilage, and cavitations into adjacent aspirated mth an a»piraung svnnge The warm 
bones nay be well demonstrated by the use of iodized oil is then injected unt2 the capsule u 
iodized oil injections followed by immediate and completeh distended WTiene er po sible the in 
subsequent roentgenographs jeciion should be made witboat general anss 

It is interesting to note that m the various thesia A roentgenogram is taken immediatelv 
types of arthritis in which one would expect the after tie injection The films thus taken antero* 
joint cavities to be large and contain a large pooienoTly and laterally «how the oil in the var 
quantity of oil, they will contain only a small ous recesses of the free joint cavitv Aftern-tiip- 



Fi~ I Vfropluc arthritis Note Ibe Umlted eneiit of 
jomt'’cap«ute filing W j>uovm» adht*rt>ib fCase « 

rShows filUng of joint m Case r after » 
rert W 3 months after first idj«Uoo The ^ 

O by wffliobiUatwo diatheiroy asd ben 

Mate ujjecttonb 



Fig j f>S * 

Fi- i Jb-perirophic artlmtis s^yiwias ® 

,ai«d oil 10 The )ont canty with the ^ 

artully tiled immediately af«r injection *" 

F« i Film 15 minutes after lajeclioo and lom-w 
etionaad eilension Merci^ofthe knee ^ P^^ 

Ibng of popliteal butsa also poinl of ett 
ito the synovial pouch- Ijdiatd 01! shadow 
te AtAct synovial sac (Case 3 > 
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s Fig 6 ' 

^ tuberculo$is of kne« joint bofote inj«c 
(CMe*4)^''*^***"* tubcro$itie$ of Ihc 

Don!n.5i tnimediately after injection showing brj^ 
iibis '(S*M tuberosity of the 

P* 7 ^*'tially filled ca^itatwns in the tibia (Case 4) 

the joint another film may be made 
fill. of Oil into other portions of 

Pjg pouch and occasionally into bursa; 

found in one of our cases that the iodized 
P^'^^tmted the sjTioMal capsule and had 
into the tendon sheath of the quadnceps 
««sor (Fig 8) We behcNe that the oil finds 
of through the s>novial capsule because 

erosions It has occurred to us that 
from ,F®“^o'y the route of extension of infection 
Dkm .u that ne may, in this nay, n 

artiriiU,^ tendon sheath thickcmng and peii 
cavw! f '''^ufution which is seen in so many 
0 acute or subacute arthritis 
seWiiwi ^ 'ttJ®otion of the hip joint a point is 
tip of the greater 
and just anterior to it The needle is 

Thi« ,B .u ? oefinite obstruction is reached 

tfighUv “ 

and di«cU\ sftarply antenorly 

Ua I, joiitt cavity 

'e injected the knee joint in 7 cases and 



F« 7 FiS 8 


” Fig S Two weeks after injection The oil bas escaped 
from the diseased svnovial sac along the tendon sheath of 
the quadnceps hamslnngs and gastrocnemius This is 
the probable route of exit of infection from the joint into 
the surrounding tissues giving the pen articular swelling 
and infiltration seen in many acute and subacute cases 
(Case 4) 


the hip joint m 3 Roentgenograms of some of 
these are shown 

In Case $ a very famt shadow of the popliteal 
bursa is visualized The oil had not penetrated 
the bursa sufficiently to outline it This is un 
doubtedly due to the fact that synovial fluid so 
filled the bursa that the oil could not immediately 
pass into it In those cases in which the bursa 
is at no time visualized, we have reason to believe 
that the bursal sac is either entirely obliterated 
or does not communicate with the free joint 
cavity 

Five days after injecUon a synovectomy was 
done in this case The synovia was greatly thick 
ened and studded with papillary formations and 
villous growths Much of the iodized oil was free 
in the joint \\ e were much interested to know 
to what extent the oil had invaded this thickened 
qmovnal membrane as this might have a definite 
bearing on the therapeutic value of the injections 
in infected joints The report by the pathologist 
Dr Hueper reads as follows ‘ In sections with 
Sudan III stained fat droplets are seen adherent 
to the surface and m the intercellular spaces of 
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Fig 9 E^tensi\e synovul h>p«ruopby Joint u 
)«cted vith too cubic centimeter) lodued oil SboinDg 
the enormous dutentioo of the supra patelUr pouch divided 
into tiro separate compartments (Case 5 MS) 

Fig 10 Lateral vieir shoiving ^tention of synovial 
pouch and a faint outlme of a very large popliteal bursa 
(C^se 5 ) At operation the bursa was found greailv en 
Urged with thtekened walls and full of a straw colored fluid 


the same as that which bad been aspirated from ibe yiint 
Oil could not enter into the bursa becau<e of presence 
of this fluid 

Fig It (Case 6) Synoml tuberculosis of the hip 
joint Note partial filling of hip joint and the reflux of 
loduedoil into a portion of the tu^rculous subtroebaBirne 
bursa the major partot whu-hhad been renioied byoper 


the loose connectue tissue and betneeD the 
fibrih of the strong fibrous tissue Fat droplets 
Ttere also found in the Ij-mphattcs of the deeper 
lajers ’’ 

Through a small opening m the popbteal space 
the popliteal bursa was exposed and complete!} 
remoted The walls nere gfeatl} threien^ and 
infiltrated The lumen was small and complelciv 
filled t^^th the same t}^^ of fluid which had been 
aspirated from tie joint ca\it>, but %erv few od 
globules ere seen This bears out our contention 


that the presence of the fluid n ould not permit the 
oil to find its na) into the bursa 
Chnicalli, beneficial effects have been derived 
from these injections of antiseptic oil into the 
jomts m the majonty of our cases Freedom cf 
action of the joint and relief of pam have been 
reported b} the patients 
The results from this preliminar} clinical m 
\estigation have been so gratifying that we feef 
fall} justified in continuing these injections both 
fo the purpose of diagnosis and iherap) 
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THE OPERATIVE TREATMENT OF EMBOLISM OF THE LUNGS' 

Prof Dr \ W ME\I:R Berlw Germui\ 

Ftom the Ciiy IIospiUl of Dcriui Cb»rlJtlenbiirB— Kraiik«ihim W e tend 

T^ German}, the treatment of embolism of the right and proper to operate for embolism of the 
lungs has interested ph}sicians ever since the lungs Itis difficult to characterize the indications 
daj-s of our surgical genius, Trendelenburg for an operation for embolism of the lungs an} 
But since kirschner s first and onl} success 0 ^ belter it is not a thing that can be described 
1924I the treatment has resulted on!v in failure The decision to operate must be made as quick 
Quite recentl} a number of patients have been as lightning m the sudden cases, but more time 
saved and it is of these that I wish to write ma> be us^ in the chronic, spasmodic cases of 
Embolism of the lungs is a sort of Damoclean endiohsm Once operation is decided upon I 
strord, which, unforlunatel}, threatens everj would advise the following procedure 
patientwhomusthembedinactiveforshorteror In 1908, Trendelenburg proposed that lung 
longer penods of time It is not full} realized that emboli be removed from the pulmonary artery 
such «udden emboli of the lungs occur not only The steps of his procedure are A T shaped m 
^ter operation by a surgeon or a gynecologist, cision of the skin above the left nm of the sternum 
but that death from embobsm of the lungs IS just and the second nb, resection of the second nb 
IS frequent m the clinics for internal diseases if whereby the pleura is at once laid bare, section 
one may be permitted to use the word frequent at through the cartilage of third nb, and incision of 
>11 m speaking of embolism of the lungs It was the pericardium After the pericardium is laid 
|uy since we began to studv this strange and so open a sound is passed around the great vessels 
tw.k i (thrombosis and embolism) (aorta and pulmonary artery) whichare confluent 

became plain and arise from the base of the heart The 

11 f Municipal hospital, Chatlottenburg Trendelenburg sound, which has a bayonet 
an« i to perform on a dead body closure, must be connected with a rubber tube 
in 0 ^ the lungs, and while The tube must be drawn through and around the 

ne who e month, the surgical service, which vessels, which can now be drawn ^rward and 
fiM 500 beds, flifl not irtca _s 


laterpsi f 11 t. VI VC vuv iivt luuic xuc pulmonary 

sureeo ^ Physicians, as well as operating artery is incised the emboli are extracted from 
1, branches a clip is applied on the side 

throm^ j ® means of avoiding a of the pulmonary artery, whereby the slit m the 

certain embolism, we are unfortunately artery is squeezed together and it becomes possible 

severe ° confronted again and again with the to place the sutures above the clip With this 

embolism and faced with the original Trendelenburg method of operation 

Shall we wait or not? Will the Kirschner in 1924 saved the life of a patient! 

'ce under*^ Is It one, anyhow? Shall a woman of 38 years and was thus the first to 

lungs’ operation for embolism of the demonstrate that this bold and splendid procedure 

of coma symptoms of embolism can could be used successfully on human beings and 

havevraif^f k and Several limes I might succeed in saving lives 

suffering hours bv the bedside of a patient Up to this time that 15 to say from 1908 to 1924 
and prepared all attempts had been in v am No patient Ud 

operate Ills livedlongerthansyjdays UTien they did not die 

'"hen to onera?! V difficult to know on the operaung Ubie, as was almost always the 

^ ^"“"5 the next few days as 1 re 

^hohaswau?edthSLu3f^^ subsequent loss of blood, infection of the 

wholehea toHK ^ treatment, devoting pleura and the pericardium or as the result of a 
hme and paSillh a pneumothorax Since the Kirschner case, I know 

•decide to o^^te^ ThT other attempts to operate, for ex 

8MS to die' And when thJi S'^ply be ^ple by Sauerbruch but all were unsuccessful 

that the patiLt experience I myself performed the operation on bodies on 

dissecting table, and later tried to save a 
r«l « I yoamic Roebnter JImn«»ot» York Pwt Med cilSchool »nd Mount Sinji HojdiuI k*»v 
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Fir i: 


Fy, 9 Lvtensive s>nov«l hypertrophy lont n 
^cV‘d Atth 100 cubic centimeters lodued oil $howiR„ 
th<. crormodsditti'ntioitof the supra pa cellsrpoucb divided 
mtotVrO "parate compartments (Cases M S) 

Fis 10 Lateral view shomnR dis es'wn o( svnovul 
pouch and a Caint ouc'ice cl i ie;> large popliteal bursa 
tCa eel operation the bursa was found greatly en 
Urged with thickened walls and full of a (raw colored Ouid 


the same as that nhich had been aspirat'd from the inint 
O I could not enter into the bursa because of presents 
of this ftusd 

Fig It (Case Ol S/rovnal tuberculosis of the hip 
loint Note partial fillinp of hip joint end Ihe it’ut ol 
iodised oil iQto a portion of the tuberculous sabtrochaateric 
bursa the major patt of viluch hid b'ea rereoi ed by ej »r 
ation 


the loose connective tissue and beltveen the 
fibnls 01 the strong fibrous tissue Fat droplets 
were also found jn the l>mpVaucs of tb** t^per 
la>ers 

Through a smill opening in thepophteal space 
the popliteal bursa was exposed and compleicl> 
imoved The walla were greall> thitken^ and 
inhltrated The lumen was small and cowp’etdy 
^led with the same type of fluid which had been 
aspirated from the joint cavity , but \er> fe % o I 
g'obules w ere seen 1 his beats out our contention 


that the pre enceof ihefimd would not permit the 
oil to hnd its way into the buna 
Qinicallj, beneficial effects have been derived 
from these trijections of antiseptic oil into tty* 
joints in the majority of our case Freedom of 
ortion of the joint and relief of pain have been 
reported bj the patients 
The rw^t^ from this preJiminarj clinical m 
vesttgation have been so gratifying that we /«} 
fully justified in continuing these injections both 
to the purpose oJ diagnosis and therapy 
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THE OPERmVE TREATMENT OF EMBOLISM OF THE LUNGS* 


Prof Dr \ \\ ME\ER BtRirv, C£Rm«i\ 

m the City IToepute) of Berlin CharlotUnburS^KratiVenhaue U i 


I N Germany, the treatment of embolism of the 
lungs has interested phy siciana e\ er since the 
days of our surgical gemus Trendelenburg 
But since Kirschner s first and onh success (in 
i() 4) the treatment has resulted only in failure 
Quite recently, a number of patients ha\c been 
su'ed and it is of these that I wish to rsnte 
EmboLsm of the lungs is a sort of Damoclean 
sirord, i\hich, unfortunately, threatens every 
^tieat who must be m bed inactiv e for shorter or 
lougerpenodbof time Itisnotfully realized that 
such sudden emboli of the lungs occur not only 
juter operation by a surgeon or a gy necologist, 
but that death from embobsm of the lungs is just 
« irequent in the clinics for internal diseases, if 
ne may be permuted to use the w ord frequent at 
1 m speakuig of embolism of the lungs It was 
Jii) since we began to study this strange and so 
(thrombosis and embolism) 
iMt th« fact beame plain 
ui?, j inurucipal hospital Chatlottenburg 
an "e washed to perform on a dead body, 
IB fifflbolism of the lungs, and while 

haan! L “onth, the surgical service which 
patient from embo 
hn. whiunhasthesarntnum 

7 patients This should be of 
° physicians, as well as operating 

means of avoiding a 
certain?^’! embolism, we are unfortunately 
se ^ confronted again and again with the 
den«.,} ® embolism and faced with the 

tmhnl. Shall we wait or not? NNilllhe 

Re MB Is It one anyhow? Shall 

lunpo Tif^^ operation for embolism of the 
ofcniiB^ 1 symptoms of embolism can 

have themselves and several times 1 

suffei-m™ f hours bv the bedside of a patient 
and an embolus, eveo thing prepared 

onentA I. .^oftunately did not need to 
Rhen tA ‘s (bfEcuIt to know 

closelv One who has 

^hoha^BA. sickness and 

himself B V, effects of treatment dev oting 

to the work giving of hw 
decide Patience— such a man finds it easy to 

S'nstodie patient simply be 

sees Oiif *k when the man of real experience 
® patient is dying, he knows that it is 

Clinic R«cS«,^ J,«nc«ln ^e- 


nght and proper to operate for embolism of the 
lungs It IS difficult to characterize the indications 
for an operation for embolism of the lungs any 
better it is not a thing that can be described 
The decision to operate must be made as quick 
as lightning in the sudden cases, but more time 
may be used m the chronic, spasmodic cases of 
embolism Once operation is decided upon I 
would advise the following procedure 
In 1908, Trendelenburg proposed that lung 
emboli be removed from the pulmonary artery 
The steps of his procedure are A T shaped in 
asion of the skin abov e the left rim of the sternum 
and the second nb, resection of the second nb, 
whereby the pleura 15 at once laid bare, section 
tluough the cartilage of third nb, and incision of 
the pericardium After the pericardium is laid 
open a sound is passed around the great vessels 
(aorta and pulmonary artery) which are confluent 
and arise from the base of the heart The 
Trendelenburg sound, which has a bayonet 
closure must be connected with a rubber tube 
The tube must be drawn through and around the 
vessels, which can now be drawn forward and 
strangled According to the experiences of 
Trendelenburg, the period of strangulation may 
be 45 seconds but not more The pulmonary 
arlerv is incised, the emboli are extracted from 
both large branches, a clip is applied on the side 
of the pulmonary artery, whereby the slit m the 
artery is squeezed together and it becomes possible 
to place the sutures above the clip Mith this 
original Trendelenburg method of operation, 
Kirschner in 1924 saved the life of a patient, 
a woman of 38 years and was thus the first to 
demonstrate that this bold and splendid procedure 
could be used successfully on human beings and 
might succeed m saving lives 

Up to this lime, that is to say from 1908 to 1924 
all attempts had been in vam \o patient had 
livedlongcrlhansKdays Whenthey didnotdie 
on the operating table as was almost always the 
case they died during the next few days as a re 
suit of subsequent loss of blood, infection of the 
pleura and the pericardium, or as the result of a 
pneumothorax Since the Kirschner case I know 
of numerous other attempts to operate, for ex 
ample by Sauerbruch, but all were unsuccessful 
I myself performed the operation on bodies on 
the disKcting table, and later tried to save a 

VoA rut GrxJutte Medictl School ud Mount SinjiIIosp ul Nnr Vorl 
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Tigs land j Original Trendel nburgcbpand sound and 
author s modifications of each The upper figures u> each 
picture are the author s modifications 


patient t\ho t\as d>ing of embolism of tie lungs 
This first, unsuccessful operation showed me that 
(i) the opening of the pleura implies the mtliction 
of a stupendous shock upon the 3iread\ injured 
heart (a) the Trendelenburg soundsandclipmosi 
be improved as will be shown and (3) the 
strangulation period of 45 second> caused b> the 
introduction of the rubber tube around the great 
vessels puts too much strain upon the alread> 
laboring and dilated heart (a sound heart ma> be 
able to withstand this period) and that thi> penod 
of strangulation evidently induces a paraivsis of 
the respiratory centers which becomesirreparaWe 
I began dissection etperiments in order to find 
out if the pu!monar> artery could not be reached 



through an extrapleural route I soon discovered 
that this could be accomplished in spite of the 
fact that Trendelenburg stated that he had du 
covered from his exhaustive studies, that it was 
impossible to avoid the Jajing open of the pleura 
Kirschner also said that in spite of the extreme 
danger of infection and theformationof empj ema 
one must of necessity open up the left pleural 
cavity, however unpleasant the one sided open 
pneumothorax might be in the case of a patient 
fighting hard for his life 
I constructed a pulmonary artery dip with 
weaker and narrow er branches so as to restrict the 
side stream of blood as little as possible (Fig i) 

I had the Trendelenburg sound made of a smaller 
siac as the original model caused great incon 
venieuce when it was inserted (Fig 2) I also 
covered the pulmonary artery clip with gaurew 
stead of rubber \\ ith these simple improv ements 
I vvas able to save the next two victims of em 
bofism upon whom f operated 
In (be bnt patieot ()* years of age) 6 dayv afltr » 
Owecological operation there were one momm" of 
a severe embolism of the lungs— sudden decline cvanusis 
pallor bbored breathing pulse barely discernible The 
Trendelenburg operation was contemplated but wai not 
coDvidered to be oece<sary as yet At a ocloct Che ph) 
sicians on duty were summoned with the cry The tick 
woman 1$ dyiag' Her daughter who was with her 
rushed to meet us irjih the ery Help help my mother 
IS dying' No pulse beat could be felt and the patient 
breatbra with toe utmost difficulty bhe was chalk white 
and no longer reacted Operation was started within i or j 
ounutes \ T-shaped incision was made from the second to 
the third rA extensive resection of these rbs was ^ne 
and the pericardium was cleared from the pleura ani the 
mammary artery The pleura was as thm as a epMH 
web so that the lung could be seen moving benMin it 
A sUt was made m Ihe pericardium and ihe Trendelenbu^ 
souod was introduced The pencardial fat was scrapri 

from tbepulmonary artery whachlay still broad and with 



Flo s left Scccimen removed from first patient 

rli , Pbotostaph of tel sboms 


opetaUon 


Fig 5 left Specimen removed from I 

Fig 6 Thotograpb of second patient 


id ca« 
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E>g 7 CTCiiion of rib 

was.netMd and the 
No no« rapidly three times into the fight bnnch 
TlebMM 0" ‘be third insertion 

ket»m?^«« ? much more feebly and the bteathing 
bd a At tbi, trapc moment the opetatoV 

tnonarv »quee*ed the sht in the pul 

between the thumb and forefinger This 

tahon ‘b* heartbeat and m respi 

>«P»\ed ifw?w “<f a* the heart action had creatly 
P»ud »'>ght tension was placed on the tube andlnpfe 



n 8 The forefinger of the ngbt hand gently pushes 
under the insertion of the fourth nb 

investigation of the left branch again resulted tn the re 
moval of large emboli The pulmonary artery cbp was 
Aaed on the side The heart began to flutter and respiration 
ceased Gentle massage of the heart with the fingers 
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Fie II Trendelenburg forceps are almost bonzoatal 

induced a few faint beats but respincmn remaued ti>uU> 
inhibHtii The sicL 'TOtran la> Lk awep^ «oiirel> wwh 
out reaction ^t the moment when the operator vas about 
to Older artihcul re piration tn> ^t auistaot Dr 
Djialo evrski su-wsted gJitog carbon lioeide according 
to Headcr«on s method and ;iist as erpenAenuludsbowii 
ut the patient dren a deep breath V bean beat fo)lo««d 
then another and the heart ooce more beat rrpubrl> 
Ue could now '■w up the \«s.<el The pulmonary artery 
clip was remoied Blood e<caped at one point aotbeclip 
«aspat bach and another sut ace was made rhisotercame 
all bleeding The pericardium mus«.}e and shio nere 
sutured ^^ben tarted to satuce the sUa (he aich 
nrooian had revjied su/Ticiently to cry out m paio aod 
consciousness returned iler oloi r»s peiftctK saus* 
factory when she iras tahen ba^i. to bed After a number 
of aatjous days she made a complete recosery Figure s 
i» a pv-tate of the specimen and figure 4 of (be pitient 

The succe«s/ul outcome in this cd^e fJS loUowed 
a fen tceeks later by another suctessfuJ result 
after a modified Trendelenburg ojteration 



{1 jj \erticaletploratioo for eroboU 


One day when I was 10 the midst of an operalon 
•ocoan Oo yrar of age dying of an embolism ass 
nheeled into the operating room She bad been operated 
upon 14 days previously for ipngrenous appendicitis snl 
embolism ol the lui^gs had suddenly set in Is a few 
nunutesl B-asable to doenembotectoRiy and even though 
It seemed that ne might be too late we saved the patent 
(Fi'ra yandb) rtewumanh edn srlyaaeeVasfieTtbs 
operation matiSg the best po >ibk pro'wess bit was 
about to leave he? ted I was unfoctunatelv absent nhrn 
a new embolus caused her death rostmortem d Mccina 
showed llttl ihr embolus had cone {ton liv other leg 
The sutures on the pulmonary artery viere perfectly 
healed No thtombOM had an»en {coin tb ra >0 that on 
ought say that the method ivas successful in this vase a’lo 



Fig 14- rmceracovcredwiihgauaeoacranulrndof i<' 
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Fit Suture of pencardmm 


techmque 

procedure ma> be gnen as 

*? operating upon the d>ing the 
tSdnhw'* bloodless The second and 
ofSe stv ift. large strokes 

j 7^^*® f*bs must be freed from 
pleura quicU> but%er> cautiou^l) 
the rnlmm. ® operator now gentl> pushes ana> 
finerrofth*^^ pleura The fore 

cf the Ion** j* ** inserted to enter bv wa> 
Cam """Sfe partly under the breast 

covered 

B follow»ri K " 'I®'"' Incision With the knife 

i^ocardud 

“''tJousK ^ introducing 

'lucharpcf" j both forebngers 

stdlfarfkp,^^^^'^,®*}* Thus the pleura is pushed 
be own ' a ?^ ^ ^be pericardial cavity 

The n«f ^ surprising extent 
Trendelenk.., ^ ^"0 insertion of mj modified 

I'Cf tube -1 ® S 9 ^ri^ and the placing of the rub- 
°^'«onema"?C 9 ) On the 

whirb doubt as to which is aorta 

r^'l'eclhedim'iu In the living or 

liM there can be no doubt — the 

swollen ah^ dden and the pulmonan arterv, 
Trmdelenblf vl”' '•'rce visible The 

V ^ball Prese^nn!^^''^ (Fig 10) is useful as 
tie Vessels ac u much in strangling 

'be denthv 'be large vessels out of 

oUatpati-nf^ be considerable in the case 

held lo\ier ^tery is incised, the tube being 
«r A quanut> of blackish blood rush« 


out Emboli u hich ma> come from the heart, arc 
also flooded out Greater tension is now applied 
to the rubber tube Forceps are placed in the 
right pulmonar> branch, and the 'Irendelenburg 
embolus forceps is now almost horirontal If the 
right branch is found to be free of emboli a triple 
investigation suffices, then the incision in the pul 
monar> arter> isgrasped with the thumband fore 
finger of the left hand and is pressed together The 
tube at once becomes absolutely relaxed The 
blood IS allowed to flow through the pulmonary 
artery for a few seconds when, for the first time 
the tube is fauly energetically tightened and an 
almost vertical, triple penetration is made into the 
left branch (Fig 13) The heart is then relieved 
by means of renewed digital compression of the 
slit m the pulmonary artery with the tube quite 
relaxed Now for the second time the lube is 
forcefully tightened The left hand grasps the 
cranial end of the slit v cssel w ith a pincers cov ered 
with gauze and holds it aloft (Fig 14), the right 
hand attaches the arterial clip on the side the 
tube K released •^ny tightening of the ’tube 
naturally renders the work of the heart more 
laborious and thus injures it The assistant must 
be cautioned regarding this, and must bt ready 
instantly to obey the command relax, ' more 
relaxed,’’ ‘ somewhat tighter, ’ as the case may be 
I have given you an exact description of the 
manipulation of the rubber tube, because I behev e 
that the respiratory center is very sensitive and 
should be shut off as little as possible from the 
arterial blood supplj It has recently been con 
tended that strangulations can be endured as long 
as 60 seconds I consider all lengthy strangulations 
to be dangerous for the nerve centers and those 
iqierators who trustfully make use of them will 
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The successful outcome m these 2 ca«e led us to 
give further attention to technique of this opera 
tion Ue constructed an instrument case which 
contained all the necessary instruments for the 


certainlv be disappointed The digital compression 
of the sht m the arter\ and at the same time the 
keeping of the tube as slack as possible — it is realh 
oti]> necessarj to tighten it forcefulI> as the 
arterj clip is attached — are certainlj the least 
dangerous methods of procedure In mv third 
successful case, slrangufalion was reduced to a 
minimum and respiration though feeble did not 
cease for a moment 

The following case shows ho'\ sensitive the 
respirator> center ma\ be A woman who had a . 

fracture of the leg was brought into the operating operation (Fig 17) UTien this case is unrolled 
roona looking like a corpse, she did not breathe and evetj thing is in readiness to proceed The nur«e m 
the heart had ceased to beat Since I am an attendance hands out one instrument after an 
optimist, I attempted to extract the embolus pre other just as thev lie in the case 
ciselj according to mv modification, whereupon The next patient with embolism of the lungs 
the heart which as stated was quite still began came to us 3 > ear later This case was especiallv 
to beat slowlv to the astonishment of us all, and inieresling because it demonstrated the value of 
then to beat so quicklv and violentlv that the patience and perseverance Tositmanj hoursat 
artcr> clip on the side had to be held to prevent a tune by a patient s bedside is b> no means 
its being hurled aw a\ from the heart Wethought pleasant but it is sometimes well repaid b) the 
tbatwemighisavethewoman buttherespiratorj results It shows us that when an embolus is once 
centers reacted neither to carbon dioxide Lobelin on the move one has a right to demand of an 
oranv other measures and after artificial rcspira operating surgeon todaj that he should have a 
lion had been practiced for an hour the heart practiced hand and should be prepared to wait 
flagged and collapsed and nothing could be done palientlj and possiblv to perform an operation 
This experience shows how sensitive the after a delay of man> hours On four occasions 

respirator) center is and therefore how im we have waited hour bj hour — once in the 

portant it is to have the strangulation of the Charlottenburg Malernilv Hospital This pa 

vessels as short as possible ^\'he^ respiration has tienl developed a «e\ere emhoJbm about S dap 

become regular and the heart beat stronger and after childbirth The obstetrician urgentlv de 
more rapid then suture of the v es«ei can be under sired an embolectomv for according to their ex 
taken deliberateh (Fig 15) perience which was undoubtedh extensive thev 

In such instance the heart pulsates sturdilj had never seen a patient recover after sucti a 

respiration is good the face of the sick person severe case of embolism in child bed In mv 

whichwas previous!) ofadeathh white becomes opinion however the patient was not a dvin« 

rosv the muscle vessels begin to bleed the) are woman and this proved to be true lor «He mac a 

floated and the pericardium muscle and skin are good recoverv without operation 

SMured and so the seemingl} magic Iranslornn teepaalchhi ‘'‘f '.“'V mat 

tion Ota patient from death to Uem the cootse of it mat happen that )''Kti7teoter 

a tew miSutes is accomplished bappen jnsl when he is absent or that He oter 
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IS introduced close to theslenum 
ne csnilagmous portion o( the second and third nbs 

burdened heart mat suddenlj coUapse while the 
surgeon is awaj 

itun **** I did a modided embolus oper 

UDon *“''*** that of a patient who was operated 
^otind healed 

Kr ^ * oeloek ‘n ‘he momint 

The i.eb* severe embolism mamiested themselves 
ssirh *ofnan continued to recover under continual 
siUhinn. until at about 6 0 clock in the afternoon a re 
dwrf .1 ^ " '’'’“1“'^ ensued Still 1 was not at all m 
keen «feK Ho'ever I continued lo 

‘i" ‘“'u hed until i» ts that 

the brer.i, hecame fainter and fainter 

r'ldeMW I, ^ dyspnosic and consciousness 

I Ihmk ^ The patient s Ust words were 

felt ‘^'e P“*®e could scarcet> be 

'"■'b.t./cidS'jnJ 

Aslhjiealreadx said.uptonow only Kitschner 
i'r,? 5'““"°" ol 'll' srand nb trans 

k;r Hf,n“ his patitnt yas young and 

tnorm ’i°“"f “ "ithstand Ihe 

Who?” "PO” ■' >>) •k' P-™ 

1 . 1 °' los^y that two surgeons in 
ni dem "" ■“‘™' “tl had seen 

m •'"= ^“'8»n. Congress in 

when il P'r sPKesstnl 

method H “ml the original Tiendelenbuig 
SiSl r 'P'“<hJ tesnlu « hen the? 

lonoired my method precisely These tiro 



Swedtsh surgeons ha\e each had two successful 
cases These with m> 3 cases make 7 cases re 
ported m which operation has been successful 
Unfortunatel>, I experienced agreat disappoint 
ment a few months ago A very large man of 50 
>ears of age contracted an embolism of the lungs 
after a simple appendectomj The extrapleural 
clearing and the opening of the pericardium were 
accomplished according to our usual technique, 
but on account of the unusual depth in which the 
organs lay as the patient was very fat, I had the 
misfortune to injure the heart in introducing the 
Trendelenburg sound This had prexiously 
happened to others among whom might be men 
tioned Trendelenburg himself and bauerbruch 
This accident caused me to make many further ex 
periments on the dissecting table, and I can now 
present the steps of an operation which is so 
abbreviated and simplified that it can be earned 
out without difficulty by any surgeon or gynecol 
ogisl even by those who are not familiar with the 
technique of resection of the nbs Prexnously, 
subperiosteal re-^eclion of the ribs with a pleura 
often as thin as a spiders web, was a task es 
peaally in a moribund patient, extremely trying 
The operation must be carried out w ith meticulous 
care and xet with great rapidity Uith my 
technique however, one can resect the nbs in a 
few ^nds and the steps of the operation are 
simple and the pleura is not opened or injured 
^is technique has not prev loush been described 
ITie sternum must be exposed more than usual 
It IS not resected extra pleurally as usual at the 
bom portion of the ribs The raspatory however 
IS introduced quite close to the sternum at the 
^laginous portion of the second and third nb 
(Fig 20) This takes only a few seconds Fat lies 
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beneath, loose, and can readil> be pushed aside 
Here the Do>en raspator} is brought into pla> 
It IS inserted medial to the internal mammary 
arter> and when pushed further in a lateral 
direction e resect the ribs e^tripleurally as far as 
necessar> and nithout danger to the pleura, be 
cause m this la>er, the pleura is surprisinglj eas> 
to remove Even in the case of the most aged sub 
jects, the operation is done with undreamed of 
rapidit> and certainty With a large bone forceps 
three nips, about K a centimeter broad, are made 
m the sternum at the le\ el of the second and third 
rib The fat and pleura under the sternum have 
previous!} been set aside with the raspator> The 
reversed handle of the scalpel is used to push 
away the fat of the epicardium and the pleura on 
the right side, and the left forefinger is used to 
push ana> the pleura on the left {Fig 21) Im 
mediatel} the pericardium comes into view it is 
brought up between two rigidl} bent pincers and 
an incision is made and then n idened digital!} as 
I have alread} described (Fig 22) The two fore 
fingers slowlj but ver} force/uU} mden the pen 
cardial sbt the left proceeding cran^ll) as far as 
the first rib the right as far as the iib 

fFi? 2O The space now IS vcrj large Tbsngbt 
Licle IS plainly visible and it is at once apparent 
hw easily and quickly the smaU m^el of the 
Trendelenburg sound can be mtroduced (Fig 24) 




Injury is no longer possible We have not as jet 
had a chance to operate on a dvvng patient with 
this method but I am conv meed that this further 
improvement means considerable simplification of 
the operation — something which doubtless ni'l 
make the operation popular From inquiries and 
replies from man> surgeons it would seem that 
the bad results from operation are due to the fai-t, 
that even b) ettrapleural procedure overhast} 
operators tore the pleura W ith my modification 
this can not happen 

I am convinced that since no means has jet 
been discov ered of obv la ting postopera tiv c throm 
bosis and embolism the Trendelenburg operation 
will be more and more used and that it will be 
practiced bj other operators just as is anv other 
operation The operation is not so difficult as it 
would perhaps appear I therefore hope that m) 
suggestions will induce others to trj mv technique 
and that they will be successful m relieving 
patients suffering with this fatal moladj 
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PROLAPSE OF THE INTESTINE THROUGH A PREFORMED 
OPENING IN THE GREAT OMENTUM 

KARL H MARTZLOFF MD FACS Poa-riAXD Oregon 

From tke D«p»fUB«nt of SoTgur of Oifgon 


T he finding at operation of one or more aper 
tures in an othenvise unremarkable omen 
turn majus is not a rarit> Such unsuspected 
slits are generall) found at the termination of an 
abdominal operation They maj , of course, be due 
to injurj incidental to the operation at hand, but 
again, in some instances, they are noted before 
operative interference and when found, are re 
Pfo'e of no further significance 
That a slit or slits of this sort ma> form the 
startmg point for some intra abdominal catas 
hophe, such as the ensnaring of a segment of m 
‘estme appears reasonable The occurrence of 
such an event, however, from a review of the lit 
trature, appears extremely rare, and it is difficult 
thing concerning its actual incidence 
lakms, m a studj of 400 cases of intestinal ob 
situction, reported one instance (0 per cent) 

^ herein an opening in the omentum was the cause 
obstruction No description is giv en of this 

Me are concerned, in this discussion onlv with 
penings in the omentum that are apparenllv pre 
ormed and not obviouslj the result of mflam 
mator> adhesions This therefore, excludes those 
Of a ” "hich adhesions between the margin 
®ther portions of the omentum to each other as 
® 1° contiguous structures result in con 

ncling bands or what at times appear to be 
abnormal apertures 

oncermng the etiology of omental openings 
ere is probably more speculation than actual in 
, From the appearance of one of these 

th * probably impossible to determine whether 
e abnormal opening is of recent or remote forma 
V appear rather arbitrary to consider 

congenital unless they are formed 
period of life, in fact, Prutz believes 
, most common cause of omental openings 
be gradual atrophy of the connective tissue 

available literature the 
owing personal observation forms we believe 
be sixteenth case record of its kind 

"'’'"an ased 34 years was first seen 
vant '^*1 The family history was altogetberirrele 
folbs.. ' P.*** '“tirely necaUv e eveept for the 

rwreo? W pauent had had 
abdon^lgas withasenseofepigastncfuU 
“oa immediately after meals. Belching gave relief and 


she had bladder trouble which lasted 3 days This w 
not treated by a physician and was not associated with 
abdominal symptoms 

The menstrual history was irrelevant The patient had 
been mamed 8 months 

The present illness began 5 days previously at which 
tune the patient began to have chilly sensations Two days 
later she evpenenced acute epigastric discomfort with 
nausea and vomiting This discomfort became generalized 
to the entire abdomen but was most noticeable in the right 
iliac <]uadrant The discomfort was constant dull and 
aching with exacerbations which were not colicky like and 
did not radiate There was no further nausea or vomiting 
but the chills persisted as did the abdominal discomfort and 
for * or 3 days there was unnary frequency and burning 
Phvsicat examiitalien The temperature was 99 degrees 
F pulse 64 respiration 14 The entire examination was 
uTelevant except for (he abdominal findings The abdomen 
was symmetneal and moved freely with respiration At 
first there was such marked cutaneous hyper-esthesia in the 
right ilac quadrant (hat it was almost impossible to touch 
the patient who was very apprehensive However when 
the examination was finally satisfactorily performed there 
was elicited generalued abdominal discomfort on palpation 
and percussion but no ngidity or muKle spasm There was 
also some discomfort to pressure in either costovertebral 
angle No viscera were felt the fianks were tympanitic and 
the area of hepatic flatness was normal The pelvic exami 
nation was irrelevant 

A provisional diagnosis of pyehtis was made mthappen 
dicitis as a possibility 

In the hospital the patients temperature was never 
above 98 6 degrees F The white blood count on two occa 
sioos totaled 9800 and 7000 with 70 per cent and 60 
percent polymorphonuclear neutrophilic leucocytes respcc 
lively The blood ^\as5ermann reaction was negative 
A unne specimen obtained by urethral calheleruation con 
lamed numerous leucocytes and gram positive cocci A 
cystoscopic examination with bilateral ureteral catheleriza 
tion was irrelevant except for a very moderate hyperaimia 
of the bladder mucosa while microscopic preparations and 
cultures of the unne from either kidney showed just a few 
leucocytes and gram positive cocci m stamed smears of the 
dried sediment The cultures showed a staphylococcus 
The abdominal symptoms persisted and m spile of the 
evidence of a pyelitis it was obvious that the pyelitis was 
not producing either fever or leucocytosu and therefore 
was not the cause of the abdominal symptoms 
Operation was performed November 3 1927 Anappen 
dix normal both macroscopically and histologically vras re 
moved Acomplete exploraUon was also irrelevant until at 
Its termination the refiected omentum was turned down for 
rnteiposmoa between the parietal and visceral peritoneum. 
It was then seen that a loop of intestine lay upon the an 
tenor aspect of the omentum Closer inspection revealed 
two openings m the omentum in about the midline the 
snu^ one supenor to the brger as shown in Finre i 
ihc smalUr opemng was oval measured probably i « 
t^wniimeters la its greatest dimension and was situate! 
about a to 3 centimeters infenor to the transverse colon 



SURGERY, G^7*EC0L0G\ AND OBSTETRICS 
C\SES FROM THE LITER.\TUKE 


MARTZLOFF PROLAPSE OF THE INTESTINE THROUGH OMENTUM qoi 


Thtbr<^defect alsoo\'al measured jirobablv 3 (o 6 centi 
fnettrsandsas situated about 2 centimeters infenorto the 
scuilttone A loop of small intestine (ileum 1 bebese) pro 
tnided through the larger defect and la^ upon the omentum 
to the right of the midline The loop measured about 15 to 
ro centimeters m its total length was slightly distended 
md of a purplish pinb hue Its mesentene sessels were 
qucstionablv dilated though the subserosal capillane* were 
rably enlarged. Reduction was easily accomplished and 
the uiteslme showed plainl) the two points where t^ 
cmmtal constriction had been effected 

Diaiym of the two omental apertures showed no 
eiidence of hemorrhage or fibnn deposition Tiies were 
smooth and covered with a pile gray gbstenmg andtrans 
^'^“■^''dently preformed defects of undeter 

BedefecU were repaired The patient had anunevrnt 
. and IS well at the present time There have 

toms occasional recurrences of the bladder symp 

Tills case differs from the others encountered in 
® literature in that here the out 

standing stmptoms of intestinal obstruction 
reahsent It also illustrates the ease nith which 
SNrnptom producing anatomical abnormalitv 
> oemerIookedmanothen.Mse obscurecase ’ 
.. I * I ® ^^ploralion is performed s\ stematicalh 
t ".l"® P0«>We under direct vision 
riiP « table are arranged m 

cnronological order the reported cases of intestinal 
^ preformed omenul opening 
_ , . have been omitted as previoush 

,L , ’ instances in which omental adhesions were 
° mtestmal ensnarement Particular 
made of the case reported bv 
ttiihin Pfutz apparently accepts as coming 
n j Stoupof cases wearc considering From 
due the omental slit w<tsevidem1> 

^^«sion on the posterior a pect of the 
ihr/i, intestine in his case had passed 

nmAnf aperture that was posterior to the 
f words there wa<, no trans 

thi« ^ and w e hav e therefore not included 

Fnui?^'' tabulation The cases of Atkins, 

ilii»«r'^ McWhorter also do not come within 
In ° paper There may be some doubt 
b\ r of including the case reported 

This was one of an opening 4 cenli 
Ihc ‘die of the omcntoiii 
detr-e j ”^'3^ almost the entire transtetse and 
mscending colon had passed The edge of the 
Caitsl 3 centimeters in diameter and 

t>>' lichef that the defect nan tn 
thf* t. "’mature rather than a Simple tear in 
This IS a most unusual case 
ing belongs to the group we are study 

‘r monograph Prulz 
iCLcpis the case reported bv Moller In this in 



stance the omental opening was caused bv the 
fusion of two pieces of omentum The findings 
were made at autopsy which occurred 23 daysaf 
ter a previous abdominal operation and w e are ex 
eluding this case from our tabulation 
From a comparison of the case reported by 
Caylev and I^wson from the Middlesex Hospital 
in 1877 with that of Coupland m 1870 we believe 
the two reports concern the same patient In each 
description the omental defect is localized in the 
same situation in identical words the amount of 
small intestine that passed through the omenta! 
aperture was 40 inches m each description 
and m both observations the site of the distal 
siiangulation was 4 inches from the ileo CEcal 
valve We therefore have considered this a 

SSratd'St'r" '» 

reported bt Kitchnet also desert es men 
tion liete the jejunum had passed throuah the 
omentum but m his careful description Kirchner 
explains that the constricting bands nere p?" 
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duced bj adhesions of the margin of the omentum 
to the peUic organs This case has, therefore 
been e-^cluded from our tabulation 

The tabulation is self etplanatorj The cum 
ber of reported cases is so «mall that one doubts 
the permissibilitj of an> conclusions utilizing 
percentage figures The following summai^ ina> 
ser%e to crjstallize the few generalizations that 
ma> be drawn from this study 

SUJlilAJfY ^VD CONCIUSION 

1 Prolapse of the intestine through apreformed 
omental defect not due to adhesions is an CTcecd 
ingl> rare occurrence In so far as ne ha\e been 
able to determine from the hterature this case 
report represents the sixteenth instance 

2 It rtiai occur at almost any age and there is 
not sufficient information available to indicate its 
predilection for anj particular age penod 

3 No definite predisposing factor has been de 
termmed 

4 The small intestine is the portion generally 
mv olved 

5 The symptoms of this condition are as one 
would naturally anticipate, typical of intestinal 
obstruction In the case here reported the fore 
going generalization is not appbcable 

6 The outcome following timely operative in 
tervontion has been umforml} good 

BIBLIOGRAPHY 

2 AtkLss R A case of intestinal obstructioD terminal 
uigfitsUv produced b> ihestraomibiioDof ibepit 
A'UbiB a loop of ODientuffl Dublio M J 1 S 7 S u 

2 BvRmc A Stvmxv Ontbccontentsofbemulsacs 

Med Press & Cure Lond 1898 ctvu 298 

3 BERLtsiE Nix Tre laparotomier for Ileus Ho pitaK 

— Tideade 18S6 iv (Nr jj) 827 
4. Brow-n M L Ca«e of straogufated bemia tfan>u;a 
an omental slit Med Standard Cb)casi> >8^ 
XXII 530 

5 Cattell, II Vi Internal strangulated beniia of the 
small intesOne througb the omeutam Tx Palb- 
SocPhila l8g6 xviu 71 


i CAi^YandUnsos Intestinal obstruction-eaUr 
otomy— death Med. Times 1 Gaz 18770*62 
’ CoCpLAXr S Ilenm of ileum through a rent in the 
peat omentum Tr Path Soc Lond iSjo-iSto 
XXSl 146 

I CcRSAN J Intestinal obstruction produced b> a 
rmtm the great omentum through which aportwn 
of the bowel slipped caused by the fnght of a dog 
died Press ICirc rSdg vm No 13 zdr 
DsriA J K Acute intestinal obstruction due to 
strangulation through the great omentum Bnt. 
M J 1918 u 60 

Fowier j K IntestiuaJ obsijuctioa caused by ton 
stncting cord* of omentum Tr Path Lond 
1882 > 


1906 Ira 713 

12 Gorsei X SeltenerFallemermnerenDirmeuillein 

mung Deutschemed Wchnschr 189S xwv 238 

13 CcivvRD A Occlusion intestinsle au cours dune 

tuberculose pfnton^ale laparotomie gufrvon cpSi 
atoire et ametiocation notable de Utat poeraL 
Cull et mem Soc de chir de Par 2898 p 69S 
14- Kirchxer MaeteR C C Observations based on 
seventy cases of bowelebstruetwo withspeculre/er 
ence to the unu uil cases An) J Obst 2913 
leviu,94X-0*a 

i> Lisvnti a Ulceranone siflliCiea del pnnde epiploon 
seguita da pertenuoae td uvaginamento cell in 
testino tenue Rifomu mcd 1S99 u 303 
lO Maix^s G 11 O^ord Surgery \d 1 u p 810 New 
York Oxford University Press 2919 
17 McUborter C L End* of omentum fused through 

£ msg 10 mesentery producing acute intestinal 
inicUoD Sutg Chn N America Philadelphia 
\\ B Saunders Company 1928 
iS Mouer F Lnparotomi reLonvalescens fSmyaQ 
ileus dod Eira 1897 mi 321-330 
19 Strangulaiion of the smaU intestine b) the omentum 
Meical Tunes Lond. 1840 u 19? 

20 PiEia A Di Ucio Strairolamento Intestuiale Intemo 
tiislrotomw— Cujngwne SpenmeotaJe Ciom 

Cnl dimed echir 2872 xxx 3»'39 

21 Ppixt M Deutsche Chmirpe by Billroth undLuecie 

No 46K p 113 Stuttgart F Enke 1913 
31 Tavxor M Intestinal Qbstniction. Bnl-M J «9®7 
October p 893 _ 

at Uode Cbirurgische Behandlung innerer EinlUeiB 
muiigen Handbuch der allsemeinen und 
Chirurgie AoLiu 2ded p 15 Stuttgart t Ente 
1832 



HIRSCHMAN MEDIAN COLOSTOMY 


903 


MEDIAN COLOSTOMY 


LOUIS J HIRSCHMAN MD ,F A CS, Detroit 


S I^CE colostomj was first employed for the 
purpose of providing an artificial anus, the 
left inguinal region has been almost in 
'■anabl) selected for its location The sigmoid 
colon has been emplojed for this purpose more 
often than an) other portion of the large bowel 
An abdominal opening oxer the point where the 
■“tgest portion of this bowel is most often found, 
the most natural one to be made Inasmuch 
^ an artificial anus functions best when the 
which pass through it are normal in con 
sistency, shape, and quantity, as a general rule, 
e lower m the colon it can be located, the belter 

nJ^v muscle being thick and strong not 
) has made a good support for the how el, but 

to find so manx patients xxho 
f.f,.^*^*“D]ected to a colostomx in possession 
shl* /J** ? degree of f®cal continence as to be 

numh^ regular duties In a large 

£,1®. howexer, the facal discharge 

jurTn».,i* ^ w^ipal colostomy has irritated the 
been iscomfort has 

^ n suffered bv the patient 

emar W build or those who have been 
sSl®? “ ^ tbeir disease, the anterior 

P'B« of the ilium, being quite prominent 
sensing is made very 

lars ^bis discomfort, dress 

could nA,k trusses or colostomy apparatus 

distress 7?i^''®^*^^*thout increasing the patient s 
ProhlPT,, .t man) instances has created a 
'nth enr, ^ ®°,Jytion of which has been attended 

considerable difficulty 

«'ostom?aId‘^“v through fife with a 

or oiVr Lt ^ must wear some sort of a bag 
fi'e ahf,„f device are usually quite sensi 
P otruoon condition Usually bulging or 
nmc caused b) colostomy 

to! inf ‘^^tises such a distortion of 
and be deadedly notice 

Popple wfn This IS particularly so m 

illness Tn become emaaated through 

^nami especiaUy, the difficult) m 

'PSrmjiv I,, Plothing so as to disguise their 
difficulues 

''^^con IS inguinal colostom), the 

®0Pt of tK» , iri most cases to the employ 
sigmoid colon for the colostomy 


The gastrocolic omentum does not allow of 
suffiaent laxit) of the transxerse colon without 
undue strain on the stomach, to be brought down 
and successfully used in this region 

Before performing a colostomy obviousl) a 
complete etploration of the abdominal cavity is 
necessary for both positixe and negative diag 
nostic reasons An masion either at or near the 
median line must be emploved to make a thor 
ougb, complete, and successful intra abdominal 
surgical eramination 

If one elects to p-rform a left inguinal colostomy 
after such an examination, a second incision and 
opening into the cavit) must perforce be per 
formed If, as is often the case, a colostomy is 
performed preliminary to a subsequent abdom- 
inal or abdominoperineal extirpation of a malig 
nant growth of the rectum or sigmoid colon, it is 
quite important that the colostomy be placed not 
on!) as high up m the bowel as possible, but also 
that It be located as high up on the abdominal 
surface as possible 

By emplo)ing the descending or the transxerse 
colon in some cases one is able to resect a larger 
portion of the colon above the growth and thus 
secure a greater margin of safety Bv placing 
the colostom) welt above the site of the wound 
which would be necessary for a subsequent resec- 
tion a clean area is proxaded for the abdominal 
operation 

For some years we have been locating our 
colostomies in the median fine, just above the 
umbilicus, and our patients have been able to 
wear colostomy bags with much greater ease 
than when the colostom) was located in the in 
guinal region 

One uQsatisfactor) feature m this location 
has been the soiling of the umbilicus b) fscal dis 
charge and the difficult) m cleansing this area 
For this reason during the past 3 )ears we have 
been excising the umbilicus and using this site for 
the location of the colostomies 

The technique as first advocated by Angelo 
Soresi has been emplo)ed with slight modification 
m certain cases By employing a natural opening 
into the abdominal cavity which the umbilicus 
provides we take advantage of the semicircular 
arrangement of the rectus fibers at this point as 
well as of the increased strength of the fascia! 
tissue which lessens the tendency to possible later 
herniation 
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The technique of operation as personalK em 
p 5 crved u as follows 

If Jocal anaesthesia is used 3 one half per cent 
solution of novocain in Ringers solution is 
chosen \ subcutaneous injection is made from 
tHo punctures located at both poles of the pro- 
posed incision This is \er\ rarel> longer than 
3 inches and is made m the median line curving 
outnard on both sides around the umbilicus 
above and below and then again joining above 
The fascia is punctured and the muscle infil 
traced fFig rj on either side down to the pento- 
neum Care must be taken not to puncture the 
peritoneum for fear of injuring the bowel The 
umbilicus js grasped nich an -\llis forceps and 
freed right down to the peritoneum with scissors 
and b> blunt dissection Through a peritoneal 
incision just below the umbilicus an examination 
(Fig 2) is made in order to be sure that omental 
adhesions or protruding intestines are not present 
Uith the removal of the umbilicus a sufficient 
opening into the peritoneal cavitv is thus prc 
sented so that a complete ocular examination can 
be made 

extending the incision downward and con 
tinumg the injection of the anssthetic solution 
and using great gentleness we can locate the 
neoplasm Mesenteric traction must be avoided 
to prevent unnecessarv pain The Uver gall 
blander and spleen can be palpated through a 
similar extension of the upper half of the m 
cision \\ ith rubber tipped forceps a portion of 
the descending or uarsverse colon is brought out 
of the wound A non vascular area of mesenterv 
(Fig j) is punctured with hxmostatic forceps 


and a piece of mch thick w ailed rubber tubing 
brought through this mesentcnc opening to act 
as a support for the colon for the first few dajs 
If the transv erse colon is used sufficient omentum 
is tied o 9 in sections so as to give a c'ean loop of 
bowel for the colostomv (Fig 4I The fascia 
and peritoneum are trimmed back on either side 
so as to aUow the teclus muvle fibers to bulge 
into the wound Tlie peritoneum is do ed abme 
and below the bowel b> plain catgut sutures and 
the muscSe and (ascii approximated b\ number 
two interrupted chromic catgut sutures No 
attempt IS made for the putpo e of bringing the 
pentoncum up to the skin as recommended bv 
some authors 

Much better muscular control is obtained bj 
the adhesion of muscular fibers direcll) to the in 
tesune Hie si in is closed bj clips and stearate 
of zinc powder or sterile vaseline applied Ireelj 


over the protruding bowel 

Much more satisfactorj anesthe la for this 
operation is that obtained b> the subdural m 
jection of novocain Spinal anesthesia produces 
such a wonderful degree of intestinal quie^encc 
that having once emploved it in anv ivpe of 
abdominal surgery the surgeon u ptone to use it 
^a>s Theuttertlaccidits of the abdominal wall 
as well as its contents renders intra abdominal ex 
amination of all of the viscera a matter of great 
est ease Anv operation and especialH 01 l e 
colon IS facilitated bv a complete absence of m 
testinal movements which is so characteristic m 
etherized patients The intestines are contrac t 
and lie on the jxisienor wall of the abdomi 
cavitv as thev do in the cadaver 
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tliMn technique under spinal ana^s 

Dfrfcfmli *®cal anxsthe^ia is 

testmp.^1 no protrusion of the in 

suStiip,*^ ** neccssars to use gauze or other 
ainTflrni!* cofTcr-dams therefore no 

For t» ^ ‘"testmal adhesions are produced 
W s'rnplc and satis 

Opening the colostom> loop 
•lance ' eniplo\ed Noting the repug 

tunurff (1 ? I'‘''ti5nts to the odor of their own 

Elision K opening the colostom> 

and K •>! “ o> unnecessar> hsmonhage 
thouchidr ps\cho!ogicalI> even 

iSk performed 

'^endtrlnofthi^^."^ ^ colostom} means a 
“•S room \\ K ^ if the surgerj or operat 

‘ntbmir Fnr .u often unneces«arilv dis 

'^“'oiio^mi 1 reasons opening the 

I*rsonall\. « ••s of pressure necrosis has been 

•epulis (!■]» ">th verj satisfactor> 

P'a'ed described has been com 

1*^(1 loon nf dressing is applied the e'^ 

himoclS >s .eized with two pairs of 

'“'•scular Srasping the longitudinal 

‘•‘‘•■'e'llotiiv^.k^'*’’ ^ inehes apart Traction 
this portion up while a long curved 



Figs. , anil 8 Colostomy is openrcl lij means of 
pressure nierosi* This method bi\cs \cr> satisfactory 
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Fir 9 Colostomy completed 

h>sterectQm) clamp ib placed along the bowel 
just below the ends of the traction forceps The 
clamping of this forceps puts pressure on a «pm 
die shaped area which becomes the opetung of 
the coJostom} when the clamp is remoxed after 
4$ hours 

In this a painless bloodless colostoms 
opening is produced without the patient being 
aware of it The opening is satis!actor> and is 
produced while the patient is in his own bed 
and It does not require an> special preparation, 
instruments, or ‘ fuss and feathers 

The skin surface surrounding the colostom> is 
kept protected with a large quantitv of stearate 
of einc pow der not onl) during the healing proc 
ess but afterward The patient t» encourage to 
sit up in bed just as soon as the abdominal in 
ci«ion lb sufficient!) healed to allow the remoral 
of clips or stitches He is then urged to attempt 
to have a movement from the colostomv at regu 
lar stated periods usually morning and evening 

If no movement is secured, the colon is 
flushed through the colostomy, with a few onneo 
of saline or soda bicarbonate solution By bold 



Fi» 10 PhoWgfaph of piUent showuig colostomy ind 
belt mtb removal ba>' 


ing a crescent basin under the colostomy mth 
one hand while with the other, he imga'es v ilh 
a bulb syringe the patient is able to take care of 
himself nicely without as i»tanve 

A colostomv belt with a removable bag is used, 
which IS very light in weight and which is 
inexpensive This has been found much more 
sati (actor, lharx the more expensive and com 
plicated types of apparatus The patient is en 
couraged to walk as soon as he is able and to get 
out 0? doors and resume hi» normal routine of 
We 

I fully believ e that a median colostomy more 
strongly supported by surrounding tissues, than 
Is one located itx the inguinal region On account 
of this fact, the convalesence is more rapid and 
the patient is able to resume his activities i^ 
much shorter period of lime which is a g(»a 
thing from a psychological standpoint as well as 
a physiofogica! point ot new 
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T he fear of local recurrence of malignant 
tumors prompts the surgeon to excise the 
initial lesion as widelj as he dares Inxasion 
^all b> extension from intra 
abdominal malignancy is not so unusual and is an 
«ca.ioiiaI sequel to ad\ anced tumors of the large 
KWcL Implantation of neoplastic tissue into the 
ibdomimdwalldunngexcisionof anintra abdom 
msntcfp^asm nithout its recurrence nithm the 
Mommis, liowe\er, a \erj unusual occurrence 
' Qreful re\new of the Lterature has borne out 
mprsbion The rarity of this occurrence 
fJ^ates the report of the follow mg case 


white female housewife 
Uw'enity Hospital m May io*3 
* tumor of the antenor abdominal wall 

Ihroughotil her 

^ Hff * f** of the common illnesaes of child 
of 13 years and 

« rj She She waa mamed 


Kji ck, ^"""“““''eryrespect Shewaamamed 
^’nMUatiUb.°T.'*k^i*?’’^"'^ menaea conUnued 
her middle thirtiea when they 


penofl 

WitBeBt 

f>« fofleve^*^*.®* »h« had eryaipelaa of the 

'“'‘dheSlf h? *‘''«r of Iw-tpoS ahe 


this nt A , I oeeause of menorrhagia and was tc 

"’'fb$*«reMved "pln*°‘^ » snull fibromyoma of th 
“ hocoRiKEi Tn this she deielopedincteai 

OaSriS the appendix nght ovar 

“"rw Wto>,ry and^Jffr'v I" ^o'ember 19^ th 
of the uieni« “ ’"’t with a cyst and t»x> 

These latter were 


*^4tobeUrrafil^T’''T^“°''‘* These latt 
®[«ted»adhe^nff^'^* The abdominal wound 
issisted at .k ® * somewhat slow Dr Ray 


RayKnighl 

^ tuns to to-, k,°Pf” j?°* “““I *ho saw the patiei ‘ 

hcr^^ratn^fe vH* 


{'huix to herXriunn'j‘“n^ “* ‘he loforMt 

Taedtheonmalona^^ h R Woodard who per 
JtiMeapolu IS dsesJ^^” j* ®v‘ ‘h® °''i Asbury IIospiUl 
^*re Hot available^ hospital records of that 

apparently healthy until 192J 
h''fl lower affi* ump about the size of a walnut « 
^ !?« At first .1 grew stewl, 

^ 'l''xloped to Ik, “* *913 by which lime r 

Se ^ ad,^^? Shortly 

this tone she was ‘he Uniiersity Hospital 

, aveot the tumor mit.'"'® sharp burning pains a 

^*ot radiaC ,n^“ occurring four to five traw a da; 
?? '5o pounds* but e? best weight hat 

pl^^Pieiious to^er ad^i 'k th 

*ealuiess ^^J°," here She also com 

^^onereliti^,^ The family history tevealei 

“tet great aunt had died of some fora 


The physKal examination showed on palpation and 
inspection a hani diffuse mass about the size and shape 
of a small football extending in a slightly oblique direction 
from a point 5 centimeters below and 9 centimeters to the 
left of the uii^ilicus to a point on tbe pubic crest 3 centi 
meters to the nght of the midlme This mass w as slightly ten 
dec on pressure and appeared embedded in the musculature 
of (heaDdominal wall because it could bemovedabout freely 
with the abdo min al wall and also because the skin could 
be easily hfted away from tbe mass Three centimeters to 
the right of the midline and extending upward from the 
pubis to a pomt half way between the latter and the 
umbilicus was a scar from the operations of tpoS Beneath 
Ibis scar the abdominal wall appeared rather thm and to 
It the right edge of the tumor was fixed It was felt that 
this tuinor was probably a desmoid of the KCtus sheath 
and excision was recommended No adenopathy could be 
demonstrated 

The tumor wcludmg a large part of the left rectus muscle 
and Its anterior sheath was removed on July 27 1923 
by Dr A L Caneron On microscopic examination the 
tumor was found to be an adenocarcinoma its structure 
closely resembling alveolar glands lined by columnar epi 
tbehal cells Convalescence was satisfactory and she was 
discharged apparently well During 1014 she received 
superficial X ray treatments for her abdominal wall con 
diiion as prophylaxis against recurrence 

However the patient was readmitted to the University 
Hospital on June 26 192$ because of recurrence of the 
tuinor and abdominal pam There was found over the site 
of tbe previous operation a large postoperative incisional 
hernia In the abdominal wall about 2 centimeters to the 
leftandshgbtly below the umbilicus around hard tender 
mass about the size of the patient s fist was palpable 
Over the pubic region was found a hard nodular irregular 
mass roughly S by 3 by 5 centimeters m sue adherent to 
the pubis ai^ tender on palpation first noticed in Sep 
lenibcr 1924 Tbe adnexa were negative The pelvic floor 
was nonnaL The rectal examination was negative Tbe 
patient complained ol numbness and pam in the lelt tower 
extremity which radiated from tbe sole of the foot to the 
thigh She had lost 20 pounds in weight smee tbe fall of 
1924 and had become progressively weaker On July 12 
■92s 900 milligram hours of radium in needles were in 
serled into the suprapubic mass 

On October 29 1925 the patient was readmitted for the 
fourth time The suptapubic mass was smaller she felt 
better and she said that she did her own housework The 
mass near the umbilicus however was somewhat larger 
The following day she was given 33 milligrams of radium 
for to hours into the suprapubic moss a total of 350 milli 
gram hours and advised to return later for supe^cial 
X ray treatments of the umbibcal mass She was very 
co-operative and appeared regularly at the out patient 
clmicatintervatsof about 4 weeks Each time she received 
approximately 40 per cent of a skin eryxhema dose to the 
mass near the umbiLcus Treatment was continued until 
the snmroer of 1926 when she said she felt good The 
abdominal wall tumor had become smaller The new 
Cancer Institute at the Umversity of Mmnesota having 
DOW been fully established as a umt of the University Hos- 
pitals deep X ray therapy was begun. Between August, 
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igjfi and March 1917 sh« rccet\«d three senes of deen 
\ ra> therapy ^ 

On June 7 igj; she was readmitted for the fifth tune 
There were many small nodules which could be felt on 
palnalion sbpping around beneath the skin of the lower 
abtumen She felt quite wed except for a dull pam in the 
back which was now more or le<s consunt Her appetite 
was good she had no pain in the abdominal masses and 
felt fairlv strong On June 13 1017 \ fa> esaounabon 
revealed metastases involving the fourth and fifth lumbar 
vertebrs which accounted for the pam m the bacL 
further deep \ fa> therapj was recommended This 
was instituted and bn’ August rgr; the abdonunal nit 
tumor near the umbiLcus could scarcely be pupated and 
she again felt much better -Uto^echer she received 
between June ij igj? and December 1917 three senes 
of deep \ ray treatments receiving each time a 110 per 
cent skm erythema do«e to the central part of the pelvis 
and spine In January ig S (be scar tissue surmouDUng 
the postoperative mciaional hernia and tumor area be an 
to break down Q> ^pnl igaS following nearly a week 
of obstinate constipation an mtesCmal nstuU develop^ 
opening onto the abdominal surface 

The patient was admitted to (be Minneapolis Cenrra) 
Hospital in Vugust igiS with a history of mental con 
fusion for 2 days and constipation for 4 days preceding 
adnus-ion She complained of shooting pains abwt the 
pelvis radiating to the umbilicus The cluucal unptes.Hm 
was generalued carcinomatosis \ history note of October 
igrS mentioned the persistence of a Urge hard abdonunal 
mass on the left side There was considerable emaciation 
at that time Death occurred on November ad igag 
The postmortem ecammition rewaled a pear shaped 
abdominal defect locentunelets bv 8 centimeters imm^ 
atelj above the symphysis pubis In the abdoimnal defect 
nrre two fistulous opemngs one connecting with the ileum 
at a point 50 centimeters from the tleocwcai yuoction the 
other with the mifportioa of the transverse colon The 
intestines w the upper part of the abdomen were bound 
down by adhesions The peritonea) surfaces wert free of 
metastases The pleural and pencardul cavities were free 
of meususes No lymph node involvement could be 
demonstrated Ifowever metastases were found in the 
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fourth and fifth lumbar venebrx The bones of the pelvis 
appeared normal The organs of the head and neck were 
not eumined 

Below and to the left of the umbilicus was a flc hv 
tumorous mass 5 centimeters by a centimeters in '•eh/* 
rectus muscle region Microscopically the tumor was 
found to be composed of manv’ atiTMCoJly and poorly 
formed alveolar structures lined by tall columnar cells and 
supported by a thin stroma In minvof these aheoh the 
l/ttns cell* had proliferated to the ecient of forming fine 
dendritic processes projecting into the lumen occi'iinilly 
fotmirio t^ point of separatioQof one pirth formed alveolus 
from another The picture a a whole was that of a papil 
lary cvstadenocarcinoma verv likelv of ovarian on in 
The following anatomical diagnoses were made 1 1 ( emacia 
tion and cachecia la) hypistalic bronchopneumonia 
Iji iroplantatioa carcinoma in the abdominal wall with 
metasta^ to the spine 1(1 intestinal n.lula. 

U t> believed that the origin of the neoplasm in 
the scar of this case can be attributed to im 
pLintalion of a portion of the suppo'edlv benign 
ovarian evst into the abdominal wall innsion at 
the time of operation in igoS 
In contrast to implantation in the abdominal 
wall ertraperjtonealh a much commoner condi 
tion la the well known intraperitoneal dissemina 
tion from a benign ovarian evst with implan 
tation upon the peritoneal surface T hi* process 
was probablv first recorded m baker broin s 
celebrated case which was dcscnbed bv Beigel m 

^\agner {1864) probably described the first ca‘e 
of benign ovarian tumor reproducing its structure 
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m the abdominal wall proper A former prostitute, 

» ho o\ era period of 133 ears was tapped 42 tunes 
beause of ascites, had de\eloped three sub 
cutaneous cvstic tumors below and to the left of 
the left breast, m the right axillarj fossa, and m 
the left flank region These tumors w ere secondary 
tothever) large mtra abdominal benign papillarj 
Krous c) bt arising from the left o\-arj The histo 
logical structure of all was identical, as proved at 
necropsv 

Baumgarten (1884) mentioned the evlirpalion 
of a bemgn papillary serous ovarian cyst At 
ntxrops) sometune later, secondary tumors all 
histologically benign and identical with the pri 
wary ovarian cyst, were found to have occurred 
not only on the inside of the peritoneum, but also 
hotJoniinal wall ettrapentoneally 
Olshausen (1899) described the instance of a 
«omin aged 46 years who had had a left ooph 
wtomv performed m 1878 In 1895 she was 
on by him for an abdominal wall tumor 
i«n \ above the na\ el Histolog 

p, the latter was a benign papillary ovarian 
Q tadenoma The author believed this to have 
“"^®“bhedly by inoculation of the ab 
pre«ou 1"^ 'luting the operation done 17 years 

paper this author mentioned 
other case of a woman of 53 \ears, who m 1889 
I®'' hhe removal of an intra 
gamentarv cvstic ovarian tumor, the size of a 
s head On section the tumor was found to 
Willan structure In 1895 she was 
'■''currence m the right ovary 
^ abdominal wall tumor 

1 carcinoma The author be 

I'lttcr were entuely secondary to 
iirst tumor of 6 years prcvnously 
lar » ^1^1’^uscn again reported another simi 
VM^^i, whom 1881 at the age of 29 

or« f V Operated upon for bilateral turn 
ovary (bilateral ovarectomy) These 
blK^ u c'stic type For the past 

of had noticed a tumor on the right side 

which progressively m 
ern< 1 removed and diagnosed 

6 y Sly as unquestionable carcinoma a hislologi 
of having been ready at the time 

'cport This the author believed arose b> 
u ation at the time of the previous operation 
^cau'c the abdominal wall tumor was found to 
f'v trom the scar of the previous laparotomy 
farff'i . demonstrates three interesting 
acts found together which had occurred sepa 
«ei\ ,n prevaous cases namely a long interval 
VI lime elapsing between the removal of the pn 


maty benign ovarian tumor and the appearance 
of the secondary in the abdominal wall, origin of 
secondary m the scar of the previous laparot 
omy wound finally malignancy of the secondary 
tumor 

Schnuetgen (quoted by Tauber) up to 1918 
found only 8 published cases of benign ovarian 
tumor metastasis to the abdominal wall To 


these he added a case 

Bland Sutton (1922) removed the uterus and 
bilateral apparentlv benign, papillary ovarian 
cysts of a woman Six y ears later a rapidlv grow 
mg tumor of the sternum on the right side at the 
level of the second intercostal space was noticed 
It was removed but promptly recurred and eroded 
away thewholemanubrmm Thissecondan tumor 
was microscopically exactly like the primary evst 
The patient died At necropsy , strangclv no re 
currence appeared in the abdomen 

Tauber (1927) reported a woman whose abdo 
men began to swell and fill up with fluid in 1910 
She was finally explored fluid was removed It 
was not known whether a tumor had been found 
Her ascitic condition recurred and she was re 
operated upon m 1921 when bilateral papillary 
ovarian evsts were removed together with three 
smaller ones found on the peritoneum of the an 
tenor abdominal wall below the umbilicus No 
trace of malignancv could be found In 1926 the 
patient returned with another recurring cvstic 
mass around the umbilicus and entirely within 
the abdominal wall This was removed Histologi 
cally the tumor was found to be a malignant 
ovarian evst 

Lang mentioned a pseudomucinous cyst which 
was removed from the left ovary of a 30 year old 
woman Two months later a tumor developed m 
the scar of the previous laparotomy wound which 
proved to be an adenocarcinoma 

The cases described were all of the pseudo 
mucinous or papillary cystadenomatous t>7)e 
However a similar course of events has been re 
ported occurringin another t> pe of tumor Jaquet 
in tSgg, d“scribed an ovarian dermoid which was 
removed from a woman in 1874 Seventeen years 
later, 1891 an abdominal wall tumor 15 centi 
meters in diameter appeared, which proved to be 
cancerous 


/ V rouiiu in me literature 

in which pnmarv ovarian cysts supposed to be 
benign at the time of their removal, were later 
followed bv a benign or malignant reproduction of 
their ^neral structural t> pe in the abdominal wall 
^ the thoracic wall in Bland buttons case) 
Of these 10 new growths. 6 were observed to be 
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mahg^at and 4 benign The secondary growths nenstiel, iwas inecropsy performed No imri 

Jews S o^r'cS^'^atSast [I considered the abdominal ..all le^oli m 

m i 6 .^rs?r, ; I monfl \ ^ ’j ^ ^ Subsequent to the 

In I, and 2 Were ovamnc>st Because of the findings in Polanos 
of ^determined duration Of the p malignant case and because no necropsj was done on the 
tumors one appeared 2i jearsafter discotery of otherd cases, the suspiaon a}na>s remained that 
the primary lesion, one ry years, our case 13 the abdominal wall carcinomata m the=e 6 mieht 
years, one 7 years, one 6 years, and one 2 months easily have been secondarily implanted not from 
In all the cases the primary ovarian cysts were ovanani^stsbutfromcarcmomata of some other 
coasideced benign when extirpated Cases have abdominal organ which was missed at the time of 
also been reported in which the primaiy was the first operatioa or developed subsequent)) 
obviously maugnant when extirpated and simul* Brewer (1921) cites the case of a woman, who 
taneously presented secondary mabgnant melas m 1911 had her uterus, tubes ard left o •ary re 
lases to the abdommal wall speahcally to the moved because of fibroids of the uterus In ip 0 
unibilicus Cullen (igib) collected 9 such cases shedevclopedatumorof theabdommalwall Ke 
Mayfield (1926) suramanred a study of 100 xnoval proved it to be a pure fibromjom The 
^ses of papillary cy stidenoma of the ovary and author explained its origm to implantation at the 
found that these cysts vary both pathologically time of the previous operation because micro- 
and cbnically m their degree of malignancy He scopically it resembled in all details the original 
found that some small cysts were very mabgnant, uterine fibromyoma 
and some large ones benign Benign and roahg Adenoniyomata descnbed as endometnomau 
nant areas coexisted Such variations m degree appear to have been rather frequently ob ervedm 
of malignancy may account for the great van theabdotmnal waliand umbihcusm recentyears 
ations in time interval between removal of pn Cullen (19 0) described a case of an adenomyoma 
mary and appearance of secondary abdommal of the rectus muscle occurring in a woman who 
wall growths louod in the :o cases 10 this sene;; years previously bad been operated upon 
Papillary ovarian cysts especially whetibibteral, through an abdommal wall incision to repair a 
always arouse a suspicion of malignancy and ruptured uterus 

though no mabgnant area may have been found AUo Mahle and MacCany (1920) mention 2 
microscopically , the feelmg frequently obtains tase» occurtmg m old laparotomy scars and also 
that it may have been missed Bell (1924) «ays two cases arising without apparent cause, m the 
‘Recurrence and metastases of ovarian papillary umbibctis 
cy stadenomata is frequent even from tumors Lochraae (1923) mentions a case of adenomyo 
which appear anatomically benign All papillary ma implanted tn the abdominal wall which 
tumors are potentially mabgnant For these peared 4 years after ventroauspension « t’*'* 
reasons it is bebeved that the mojt bkelv explan uterus The tumor was always painful around the 
ation in the case reported here is that the ovarian menstrual period* This tumor contamea typical 
cy st remov ed ro y ears prior to the patient s death otexme glands and smooth muscle Previoiis to 
was malignant from the beguining even though this(i9i0) Cullen had already collected li aoeno* 
that fact was not observ ed or demonstrated at the myomau 0/ the umbilicus, 4 of which were some 
lime what doubtful Ewing (1919) also descnbed 

In locating the primary source of implantation cases of adenomyoma of the groin 
tumors of the abdoimoa) wafi lesions of the gas Lemon and MahJe (192^) reported 9 p 
tro intestinal tract and uterus must be considered adsnomyomata invading the abaorn 
as well as of the ovaries The mere fact that after operauon 

ovarian cysts had previously been removed must Nicholson (1926; reported a 0 e j jj 
not be m^leading Polano (igao) coUected from sis oaiurring m an old „ch aSs 

the bterature reports of 7 cases of mabgnant ab ;t^P“Sectomy " lentrosus 

dominal wall tumors arising m laparotomy scars parted ui the ^‘"atme lonow m ^ ^ 
after previous removal of appareoUy bemgn pension of the uterus 2llu"h^d b^een the 
ovarian tumors He added one similar case Nec thus ”Swt- that the latter 

topsy m the latter revealed the presence of car uterus and 

c.»oLofae«omach.h.*te>to=d™«n; dBCtel . 

. « r , rr>c« now on 


bbely the primary growth Of the 7 cases coUt 
/Vfl iiicrature. oQ Only one, that of i 


r,id menuodrt »or= th» 30 oso »o« on 
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record of an endometriosis of the umbilicus Pratt 
(1927) discussed 42 cases now on record of im 
planted endometriosis occurrmg in old laparotomy 
'Cars foDowing pre\ lous operations, the most fre 
quent type of which was ventrosuspension of the 
uterus He added 4 cases 

'^rnpson (1928) found only : case of endome- 
tnosis of the abdominal wall following \entro 
fiution of the uterus with tubal sterilization 

Jacobson (1926) working on rabbits showed 
that peritoneal unplantation of endometrial tissue 
at a distance from the uterus was most successful 
ouMg oestrus From this it might be contended 
a/fimthatoperations on the uterus m the hu 
inm du^g or around menstruation are particu 
“11) subject to endometrial implantation 
ainpson(i923) offered circumstantial evidence 
miaior of mahgnant changes in endometrial lis 
sue m the o\-ary as the source of certain ovarian 


^^"ature examined revealed one or two 
extension of a primary uterine 
t , ^‘^rcinonia into the anterior abdominal wall 
out no implantations following operative removal 
wrme carcinoma Thus, u is seen that fibre 
commonly adenomyomaia (endo- 
aping as primary uterine tumors may 
ftf *1.? abdominal wall at the time 

Such, however, was not the 
» liation m our case 

orientation I have included 
an t A of abdominal wall tumors 

divr.*A"° *t. divide themselves into two 
abdominal wall in general and the 
''Mbilicus in particular 

tumors of the abdominal wall con 
nam ^ proportion of malig 

foim,i Gurlts (quoted in 7 \\eifcl Payr) 

pMfi-,! 16 637 cases of malignant tumors m 
rmlAu ^ malignant tumors of the abdom 
Ai .ts' tt'* “^^mata and 13 carcinomata 

Hospital of the University of 
thpvA^^^ 28013 patients admitted between 
ULil w-.!!” ^923. only 0 cases of abdom 

Of tf'csc, 7 ^ere 
tomv ? ) angioma i, lipoma 2 hrema 

onf^^r^ ’ ’> “rcoma i, two were sec 

anti r^,f V carcinomata by direct extension 
‘“u not by impUnlaiion 


SVRCOILV or ABDOMIVAt W \1L 

‘“"O'S »"! alxlominal Mill « 

* '“'““a aai catcinoim are (o„„d 

£,1^ ^ arise from ihc skm as rsell as Inrai th 
‘“'J maj orttmate malignantly f er le, or benignb 


from a libroma or ntevus, particularly a pig 
mented n$vus, which subsequently undergoes 
mahgnant degeneration The different histological 
types found are fibrosarcoma, fibromyxoma, an 
giosarcoma, and, according to another classifi 
cation, spmdle, round, and giant cell sarcoma 
The spindle cell sarcoma appears to be the most 
frequent of this group Von K.lot (1921) collected 
some 408 cases of abdominal wall connective tis 
sue tumors of which he found 268 to be fibromata 


BEVIGN TDMORS OF ADDOiUWL WALL 
Of the truly benign types found here are fibro 
ma, lipoma, angioma, myxoma, fibromyoma, 
adenorayoma, endometnoma To these must be 
added rarer forms like atheroma, teratoma, and 
dermoid and echmococcus cysts In this benign 
group, as von K.lot s figures have already shown, 
the bbroma n. not only the most frequent, but 
aliO the most important This holds for abdomi 
nal wall tumors m general Mueller (1838) first 
applied the name, desmoid tumor, to this group 
According to Balfour (1916) they occur m women 
in theratioof 7 to i The average age is 34 years 
They are usually found in the anterior or lateral 
abdominal wall and in 43 per cent of the cases are 
associated with the rectus muscle, or its sheath, 
usually the posterior sheath They are frequent 
after repeated pregnancies They are usually of 
small size but may equal the size of an adult’s 
head, are usually smooth unless very largo, and 
are ovoid, the long axis in the direction of the 
muscle fibers The cut surface shows a wavy white 
glistening surface of fibers intimately interwoven 
Microscopically, they vary from a solid fibrous 
connective tissue overgrowth to a very cellular 
actively growing fibrosarcoma The blood supply 
IS poor as m other fibromata so that necrosis may 
occur The etiology is obscure, or may be due 
to traumatic overstretching and rupture of the 
rectus muscle sheaths during pregnancy Progno 
Sis IS good Balfour reported 7 cases of which 2 
occurred m previous operative scars 
\\ ith respect to the origm of desmoid tumors 
Danforth mentioned work done by Locb m which 
the latter inased the uteri of pregnant guinea 
pigs Shortly , thereafter, he got nodular grow ihs 
m the uterine scar These could be elicited onI\ m 
ulen whidi were pregnant Such tumors can be 
considered analogous to desmoids caused b\ 
traumaUc stretching of the abdominal wall in 
pregnancy 


v-AK(.I\OiL\ OF ADDOUIVAL WALL 
Carcunjma of Us abdominal Mall is mher nri 
maiy or secondarj Outside ol Ihe umbilical 
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region, primary carcinoma 0/ tie abdcwuoal naU 
IS rare Secondary carcinoma of the abdoou 
nal wall is more common and a prunaiy lesion 
should alw av s be sought, especially in the gastro 
intestinal tract, h\er, and female genitalia The 
secondarv lesions develop b> direct ettension, bj 
metastasis, or by implantation at the tune of 
previous operation Such unplantations have oc- 
curred not only in the scars of previous lapaiot 
omies, but accordmg to Uilliams (iSgj), also at 
the site of puncture vcounds after frequent tapping 
of ascites from an ovarian cjst 


DlItERS'^TlAL DLiG\OStS 

Besides true neoplasms there must also be con 
sidered the mflammatorj tumors of foreign bod> 
reactions, hscmatomata rupture of the rectus 
muscle resulting m bulging of the ruptured cods 
and the infectious granulomata of tuberculosis, 
sj-phdis and actiaamjcosis 

Abdominal wall tumors must be differentiated 
from mtraperitoneal and retroperitoneal tumors 
This ma} be done bj having the patient he on ins 
back and having hun raise his trunk (0 the sitting 
position 'vitbout aid, thus contractiag (he ab 
donuoal nail muscles If the tumor disappears 
complecel> from sight and becomes unpalj^ble, 
It liet> behind the abdcttunal wall If it disappears 
oal> to sight but remains palpable and at the same 
tune immovable, it is m the abdominal wall If 
It 13 not at all itmuenced but remains visible and 
palpable, it lies either mtracutaneously or sub 
cutaneousW Abdominal wall tumors projecting 
into the abdominal cavit} and tumors of intra 
abdominal organs projecting outward become 
easily confused with one another 

Regardmg the differentiation of mtraperitoneal 
tumors from retroperitoneal tumors Bevan (1924) 
tmphasiaed the usefulness 0/ mffaUng the large 
bowel with au and then percussing the abdomen 
over the site of the tumor area If tyi»pan> is 
found, the colon overhes the mmarand the latter 
IS retroperitoneal, if dullness i» found the tumor 
overlies the colon and the former is mtiaperito 
aeal Use of the \ rav 13 always indicated 


Secondary carcinoma of the umbilicus may 
arise from any of the abdominal organs Head 
(*926) reported an interesting case of primary 
caranoma of the caxum mth metastases to the 
umbibcus 

Umbilical cancer, if primary is usually of the 
squamous type, if secondaiy, it j> of the coiamnar 
cdl type and m that case an indication of an 
internal primary lesion The histological stnic 
tore may frequently indicate its etact location 
Of benign tumors there must be raeationed 
fibroma, fibrohpoma, angioma, myroma adeno 
ma, infectious granuloma and inflammation of 
the abdominal organs 


During the erosion of an mtraperitoneal ma 
lignant tumor, implantation into the abdominal 
wall may occur Such an implantat on way sir 
Vive and at a more or less remote date begin to 
grow and present itself as a neoplasm of the ab 
donuoal nail Such an occurrence u reported in 
this paper Fifteen y ears after the patient s first 
operation a tumor was removed Irom the ab 
donuoal waU which proved to beao adenocarcino 
raa on aicroscopic section Following \ ray aid 
radium ireatmeat, lie paiienl survived for more 
than 5 years At necri^sv metastases were seen 
JO thespine {fourth and fifth lumbar vertebra),but 
no source for the abdominal wall tumor masses 
vras found Only a few such instances are tn«o 
tiooed in ibelilerature After acatcfulscatcheiily 
q^sidcs the I reported above were found Mo»tof 
the tumors ongmate from ovarian c^sts They 
are lAely to be nsiataken for dermoid tunwr> ai 
was the case in the instance reported here, oute 
the possibility of anplantation u borne in cund 
The subject of tumors of the abdominal wall m 
general i> brieflv disi-ussed 


BiBLioGR.aPin 


XUIIORS Of DitBIlICUS PROPER 

Regarding malignant tumors of the inobilicus 


proper, the sarcoma is considered the botI Ire 
quent among connective tissue tumors Op the 
whole It IS tare More frequent is carcinoma of 
the umbilicus, which is both primary and sec 
ondary Primary carcinoma is of the squamous 
and columnar type The squamoas type ^ 
arise from remnants of the epithelium of the 
urachus, or ductus omphalomesentcncus 
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LAWSON TAIT 

T he untuoel) death ol Lanson Tait, of 
Birmingham, England, >cars ago, 
cut short one of the most notable oiedi 

cal careers of the last centuo Thatbetrasa 
gemus no one can doubt nho niU make him- 
self iamihar with his contnbtuioas to gjneco 
logical and abdominal surger> Though b> no 
means the dr»t to undertake senous opera 
tiotis within the abdominal cawt>, he cer 
tainij did more to render abdominal section 
a safe and pracDcal procedure than anv other 
man andisfairl} entitled to the honordaimed 
for him by Dr William J Majo of being' the 
father of modem abdominal surgerj ” 

Tait began bis career as a laparotomist at 
a time when the operation of oianotom> bad 
been practicaW} abandoned id England Of 
the last 30 oianotomies performed inEdm 
burgh, Tihere Tait had rccei\ed his medical 
training, not a single one had survived The 
operation was actually forbidden m some of 
the leadingLondon hospitals Sjnae tbclead 
mg Scotch surgeon, one of Tait’s teachers to 
the end of bs life refused to perform the op- 
eration Tait nevertheless had the courage to 


a provincial town at the age of 23, and before 
he was 26 he had done the operation 5 times 
At his death in iSpp at theageofj^jears he 
had performed sevtral thousand abdominal 
section* and mth a degree of success unn\ 
aledb} anj other surgeon 
I happened to amve in Binningham (he 
morning of \fr Tait s death from ursrmc 
coma I had had the pnvolege of spending a 
few months u^th him as a pupil assistant just 
ro )eare before On alighting from the tram 
I directed the cabman to drive me to The 
Crescent, Tait’* home and private hospital 
Instead of doing so the cabman harded me 
(he morning paper, which nas in mourning 
and bore id large bUck. fetters across tie page 
the announcement of ifr Taitsdeath ^^lth 
jn a few hours tlie whole at> waS m mount 
mg for, nett to Mr Chamberlain, Mr Tait 
was unquestionably its most distmgubted 
aliaen Hi* fame had brought to him suffer 
mg men and women from the ends of the earth 
He had many patient* from the l/nited States 
and Canada and from South Afnui and Aus 
traha One patient, an American, the wde of 
a missionary doctor suffenng greatly with an 
CQOnnou* ovarian tumor came from the le 
mote interior of Burmab, having been earned 
several hundred miles on the shoulders of men 
to reach the nearest railroad sUltoti 

Afj first meeting ivicli Mr Tait nas in hw 
btUeoffice at The Crescent He sat alone be 
hmd a small flat topped desk with a flexible 
speaking tube do*e at hand through which he 
dictated to hi* secretary m another room As 
he sat la bis chair he gave one the impres-ion 
of being a man of gigantic proportions is 


9*4 
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sioiilders were 
■very broad, his 
chest thick, and 
his large head— 
he Tore a number 
8 hat— was co% 
ered with a thick 
mass of dark hair 

^hichirastachned 
to curl His neck 
«s short His 
strong faaal fea 
tures and his 
abundance of 
hair gave 
hja an almost leo 
^eispect Whtn 
be stood, however, 
tbe impre^ion of 
peatness dimin 
Jbed somewhat as 
be was scarcely of 
oedium height 
la oanner Mr 
^ait was kindly 
^courteous but 
father short and 

He had 
the 


Lawson Tait (1845-1^99) 


thought Preoccupied with intense 

bis * speech was rapid and inasive 
'ausualivr^ pointed He had an 

'corisn^ 'ocabulary and his choice of 
tan ® possible His ordi 

a>ca] \i-v pheasant, almost mu 

bapoenM ^od ve^ed, which often 

W: roar like a mad bull 

^*'ermet°\j tender hearted men 

®^er of ,1 ? gentle and delicate in his 
loiijy p-j. f ^th patients and scrupu 

Tait HshI observe all the propnelies 
’^'kces to wn and allowed prej 

'=«QtaIvn.,« rT® judgment and blind his 
" He had a particular dislike for 


Emmett, one of 
the finest and 
sweetest of men 
I could never dis- 
cover any reason 
for this except that 
he disagreed with 
him respecting the 
nature of the pel 
VIC inflammations 
to which Emmett 
had applied the 
term cellulitis 
Tait believed the 
chief seat of these 
troubles to be the 
fallopian tubes, 
which subse- 
quentl> turned 
out to be the 
truth He earned 
his opposition to 
Emmett so far as 
to denounce 
everything he 
taught as error 
In one case which 
I had previously 
studied at the dispensary and m which he 
was prepanng to repair, after his rapid 
fashion, a tom penneum, there was also 
a badly torn utenne cervix I asked, “But, 
Mr Tait, are you not going to repair the cer 
VK before closing the penneum?” “Oh no,” 
he said * I never pay any attention to Em 
mett s little crack ” 

Dunng the several months I was with him 
he never once repaired a tom cervix although 
cases of this sort came daily under observa 
tion Idoubt if he had any other reason, than 
his prejudice against Dr Emmett, for thus 
ignonng lesions of the cervix 
Having some years before when m Vienna 
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(1883) become acquainted with BillroiIi’sp>lo 
rectom> and Woelfler’s gastro enterostomj, I 
one davinquircdof Taitwhj he did not perform 
these operations He at once replied, “P>lo 
rectomj is useless because it is ne\er done 
except for cancer and the cancer aln-ajs re 
turns I ne\ er do useless operations ” The op- 
eration of gastro enterostomy he condemned 
m equall> strong terms, declanng that it al 
wa>s resulted in “continuous faecal regurgi- 
tation ’’ His attitude toirard these operations 
illustrates one of the weak points m his char 
acter WTien a prejudice was once established 
m his mind it was impossible to uproot it and 
it so bhnded him that he was apparentlj in- 
capable of treating the subject with mtellec 
tual fairness 

In a controversy Tait was a dangerous op- 
ponent He was remarkably skillful m repar- 
tee and so dexterous a controversialist that be 
rarely failed to carry off the honors m discus 
sions at medical meetings even when be was 
in the wrong Tait enjoyed nothing better 
than lampooning an adversary, espeaally one 
whom he considered worthy of his mettle On 
one occasion his opponent was a well known 
surgeon who, as his colleagues well knew, had 
for y ears been combating the inroads of Father 
Time by the adroit use of Lair dye In dis 
cussing Mr Tail’s paper the gentleman sug- 
gested that too much weight should not be 
given to his views because of the fact that 
be was knowm to be a man of very strong 
prejudices, whereupon Mr Tajt instanlly re 
torted that he had only one prejudice m the 
world and that was against a man who dyed 
his hair This savage sally quite annihilated 
his opponent 

Mr Tail’s animosity against some of his 
nvals was so great that it was hardly prudent 
to mention their names On the one occasion 
of which I spoke to him of Spencer Wells he 
launched upon such a vehement outpounngof 


barbed cntiasms and aend animadversions 
I nev er v entured to mention his name again 
During operations Mr Tait rarely spoke 
except to utter now and then a monosyllable 
or two by way of direction to a nune or the 
ana^thetist At other times, however, when 
nding with him in his carnage, as I had often 
an opportunity to do, or when nding on the 
cars, Mr Tait was a genial and interesting 
conversationalist and had apparently an m 
exhaustible fund of information on any sub 
ject that might be broached Although he did 
not finish his university course before begin 
ning his study of medicine, bis literary work 
dunng the early 5 ears of his residence in Bir 
mingham as editonal wnter for (he Vormng 
Post had led him mto nearly evciy field of 
human interest He had aI»o been a student 
of biology under Dannn, whom he almost 
deified 

3 fr Tait frequently attended the theater, 
which he greatly enjoyed, although he often 
fell asleep and sometimes snored so loudly as 
to create considerable disturbance M’hen not 
occupied he was m fact liable to fall asleep at 
any time In nding up to London 1 have 
known him to sleep for almost the entire dis 
tance sitting bolt upright in a comer of the 
compartment and snonng loudly On one 
such occasion when the customary fog hap- 
pened (0 lift for a fen moments, allowing the 
sun to illuminate his face, I managed to get 
a good kodak picture of him LaterheaKowed 
me to take another p ctuie as he was in the 
midst of a surgical operation, his face w canng 
the intense and rather savage look which it 

usually had while he was operating He nas 

%e[yinuch amused rfen I presented Ini” 
the two pictures mounted on a card labeled 
“Wide AnaU" and “Fast Asleep " Thrs nas 
his fiisl introduction to the Eastman Kodal, 
Uren lUst out, and he became the possessor of 
one as soon as possible 
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Tail was not spectacular m his methods of tissue forceps in one hand and scissors m the 
operating, but in his work he was remarkably other, he dropped upon his knees and jnth a 
quick, neat, accurate, and efBaent His hands few quick snips dissected the \agina ap, 
Here large, his fingers short and thick but made a deep cut on either side, seized a 
remarkablj deft His precise, dcTtrous, and long handled Peaslec needle, and pulle 
rapidmo\enientsin the performance of an op through three or four sllk^\o^m gut sutures so 
eration was a fasanatmg spectacle — ne\er a placed as to secure good coaptation of the raw 
false mo\ement, though he did some ettraor surfaces The whole operation was over m 
dinaij things For instance, if in making an little more time than it takes to desenbe it 
inasion a spurting artery made a pause neces In operating, Tait alwaj s aimed to do as 
saryfor the application of ahgature, he would httle as possible His incisions were short, 
often catch the handle of his knife between never more than z or 2 5 inches unless a larger 


his teeth instead of handing it to an assistant 
or lajnng it dow n He did everything himself 
He rarely allow cd the assistant to do anj thing 
more than to hold an artery forceps or to sup 
poft a large tumor while he applied ligatures 
to the pedicle 

To the writer’s knowledge, Tut has seldom 
been excelled m rapidity and destenty Dr 
Jimmy" Wood, who was the star operator 
m Bellevue Hospital when I was a student 
there m the seventies, used to cut off legs m 
30 seconds, and Liston sometimes amputated 
thighs m 20 seconds Martin, the famous 
Berlin gynecologist, did a double salpingec 
tomy in 8 imnutes I saw Tail do the same 
operation m ^y^ minutes I often noted the 
time occupied in penneal operations and sel 
dom found it more than 3 minutes, although 
^IcRay, who followed me in Tail’s service, in 
his excellent biography makes his tune for 
this operation 5 minutes On one occasion I 
held my watch and saw Tail begin and com 
plete an operation for partial laceration of the 
perineum m just mmulcs 
His ordinary method of operating on pa 
ticnts at the Spark Hill Hospital was this 
Uh his coat off slccv cs rolled up, and wear- 
ing a big apron, he stepped to the side of the 

bed, seized lhcanxsthelizcdpatient,andplaccd 

ber crosswise on the bed with her hips at the 
edge, a nurse holding each limb W ith a pair of 


incision was necessary to remove a growth 
His aim was to make the incision just large 
enough to admit bis two large fingers He 
said he learned this from Baker Browm He 
opened the abdomen a httle at ont side of the 
median line and took care to avoid dmdmg 
the fibers of the rectus muscle This practice 
he learned from A McKenzie Edwards, one 
of his teachers at Edinburgh 
He was bitterly opposed to the use of the 
spray which at that time was in great vogue 
I got the impression that his opposition to the 
spray and to antiseptic methods was chiefly 
based on his dislike of Lord Lister and Spencer 
Wells He even refused to allow an applica- 
tion of antiseptics of any sort to the putrefy- 
ing hysterectomy slumps which were in those 
days treated extrapentoneally As a result, 
the atmosphere of his wards v cry often closely 
resembled that of a slaughterhouse WTien one 
day I asked him to allow me to apply lodo 
form or carbolic acid to lessen the odor of de- 
caying flesh, he curtly replied, "No,” and 
added " I cannot endure the smell of the stuff 
I won't have it around ” He did soon after 
begin the use of dry powdered boraac aad, 
insisting, how ev er, that he used it only to keep 
the wound dry and not as an antiseptic 
Although Tait did not beheve m antisep 
tics, he emphasized the necessity for cleanh- 
ness This was perhaps his greatest contnbu- 
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tion to surger> as he ^^as reallj the father of 
surgical asepsis He de\ eloped a technique 
which eliminated man> of the penis of ab 
dommal section and so matenallj reduced the 
mortahtj of this operation as to greatlj en 
large Us scope and enhance its usefulness 
Men ^\ho followed his leadership in England, 
notablj Greig Smith, 'Moinihan and Majo 
Robson, and m this countrj Joseph Pnce, 
Howard Kel]>, and the Majos, reduced the 
mortality rate to such a degree that the opera- 
tion lost Its terrors and soon came to head the 
list of major operations as a life saMng pro 
cedure 

Though he opposed the Lister spra> , Tait 
took the greatest care to keep his hands free 
from infection If thej became soiled at an> 
tune with an infectious fluid he refrained from 


from the long established method of dealing 
with the boweU As late as 1883, Tait still 
practiced restnction of bowel actmt> after 
o\anotom>, insisting that the bowels should 
be confined for from 10 dajs to 2 weeks after 
operation A little later, howeier, he made 
a radical change in his management of the 
bowels Before the operation, the patient was 
thorough]} purged wath saline laxatnes and 
starved for 48 hours After operation, the 
bowels instead of being confined were moied 
b} enema on the second morning Thorough 
evacuation of the colon on the second morning 
after operation w as a dominant feature of the 
after care of his patients Drastic measures 
were used when neeessar} to secure an evac 
uation, and no food was given until after the 
bowels moved 


operating for several da}S, having learned 
from experience that soap and water and even 
the use of the antiseptics then emp]o>ed 
would not alw a} s insure safet} Rubber glov es 
were of course not in use m those da}s In 
struments and ligatures were boiled Sponges 
after being soaked over night in a one per 
cent carbolic aad solution were squeezed put 
into a muslin bag, and hung up to diy Only 
boiled water was used at operations 
At the time I was with him Mr Tait boast 
ed a record of 116 laparotomies with the same 
number of successn e ieco\ enes The av erage 


Tail would not administer anodynes of anj 
sort so long as there was an} hope of sav 
mg the patient The patients sometimes suf 
fered cruell} , but the} rarel} , if cv er, receiv ed 
an anod}^? drug of an} sort unless the} be 
came monbund He said “I never give an} 
drug unless the patient is going to die ” 
When asked what should be done in ca'es 
of pentonitis following abdominal section, he 
replied "Nothing at all The patient who 
has pentomtis after a surgical operation is 
certain to die The lime to cure peritonitis is 
before it begins If the pentoneal cavit} is 


mortalit} of the operation in this counti} at 
that time was, I believe, about 20 per cent 
He attributed his success in ov anotom} to the 
adoption of Baker Brown’s method of drop 
ping the pedicle into the peritoneal cavity 
instead of treating it externally with the 
Spencer Wells clamp and introducing a dram 
age tube Tait maintained that pentomtis 
was not likely to occur if the pentoneal cavnt} 
was kept dr} 

Another reason for Tail’s success was no 
doubt his radical and courageous departure 


kept vrell drained pentomtis will not occur 
The important thing is to keep the pentoneal 
cavit} free from stagnant fluids I am not 
afraid of germs Thev cannot grow without 
food 

The carbolic acid spra} of Lister was con 
saentiousl} emplo}ed by Spencer Uells and 
his foUowers, but Tait achieved belter results 
without the spra} than others did with it 
employing otherwise the same technique I n 
doubted!}, the abandonment of the .pencer 
Wens damp and the use of the short sterile 
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ligature and the mtraperitoneal treatment of 
the 'tump introduced by Baker Bro\\'n were 
the chief factors m reduang the mortality 
rate from the 25 per cent of Spencer Wells’ 
tirstone thousand cases to less than 5 per cent 
in the hands of Tait, Bantock, Thornton, and 
keith 

Tait’sMeirswerestrongl) supported b\ the 
doctrine of intestinal toxaemia w hich Bouchard 
had recentlj brought out Widal, Roux, and 
other French investigators had recently shown 
that in certain conditions, particularlj stasis, 
the pathogenic bacteria alwajs found in the 
colon maj become highly virulent and capable 
of invading the blood stream and the tissues 
and producing pleurisy, pcntonitis, hepatic 
absccss, pjelitis, and other grave conditions 
Roux had produced peritonitis and abscesses 
Mth pure cultures of bacillus coli Tait mam 
lamed that these organisms could not develop 
Without a liquid culture medium, and so he 
not only introduced a dram in every case, 
but took care to prevent accumulation of 
liquid m the abdominal cavit> b> appl>mg 
auction to the drainage tube at frequent m 
tervals so as to keep the abdominal cavit> as 
drj as possible 

Tail’s departure from the orthodox method 
of dealing with the bowels before and after 


laparotomy was doubtless one of his most im- 
portant innovations He led the wa>, how 
ever m numerous departures from established 
methods and m undertaking new surgical pro 
cedures which have enormouslj increased the 
scope of abdominal surgeiy 

Tait claimed that he was the first to per 
form the operation for removal of the ovaries 
and tubes for the cure of chronic pelvic m 
flammation He was first to operate for the re- 
moval of gall stones, first to operate m cases 
of ruptured tubal prcgnanc> , and the first to 
remove the uterine appendages for the relief 
of bleeding fibroids 

With hts great intelligence and broad knowl 
edge, Mr Tait unfortunatel> gave no atten- 
tion to personal h>g!ene He was a good deal 
of a gourmand He possessed an extraordi- 
nanl> vigorous stomach which made no pro 
test notwithstanding tht enormous quantities 
of foods and wines as well as stronger liquors 
which he consumed at dinner His gross eat- 
ing habits were doubtless responsible for his 
premature death at the age of 54 after having 
previously submitted to an operation for rc 
moval of renal calculus 
His last medical paper was entitled “The 
Histoiy of a Sore Kidne> his own 
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moving pictures in medictne 

T o one acquainted with the history of 
medicine, the rapid dev elopment of peda 
gogic principles m undergraduate teach 
'ng has been a source of great interest and 
pleasure Wc have rapidly divorced ourselves 
from the amphitheater clinic and hav e brought 
the student into closer contact with the pa 
tient UTiilc graduate teaching has lagged 
somewhat, yet, even here we are searchmg 
diligently for the means of imparting to those 
dctadicd from medical centers the advances 


made in medical science, diagnosis, and treat- 
ment This problem is a difficult one In both 
groups the medical profession has eagerly 
seized upon any method that bids fair to in- 
crease the efficiency of teaching 

It was but natural that the moving pictures 
should be utilized for this purpose It was also 
but natural that the early films should be 
those designed to depict some personal opera- 
tive procedure produced in an inadequate way 
by the physician himself Such pictures have 
their limitations, but w ere the logical first step 
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In the last few jears the thinking teacher 
has realised that the moving picture presents 
great possibilities m illustrating certain pnn- 
aples of medical science m which it is advis- 
able to combine m a succinct form anatomical 
structure and function, embrjological devel 
opment, ph>siological processes, etc This 
method of teaching can be utilized to bnng to 
the practitioner of medicine the new erdev elop- 
ments of medical science, newer procedures in 
diagnosis and treatment, the anatomj, ph>si 
olog> , graphic presentations of symptomotol- 
ogy, and principles of treatment It presents 
them in a wav that is readily understood and 
remembered bj thebusj practitioner 

This phase of teaching is m its mfanc> The 
addition of the talking voice in certain cases 
will add to the clantj of the presentation and 
serve to emphasize certain principles The 
moving picture as such offers a great possi- 
bility for the dissemination of saentific knowl 
edge, particularly if those produang them 
keep constantly m mind the principles upon 


which such films should be constructed The 
essential entena should always be “Does the 
film teach sound, fundamental principles’" 
At this stage, we should carefully av oid pre 
sentmg controversial questions If this be 
kept in mind and films are prepared to show 
the advances of medical science and are made 
available to the medical profession as a whole, 
It is probable that moving pictures will be 
come one of the most valuable aids in the dis 
semination of medical knowledge They can 
never replace the expenence gained from per 
sonal contact with disease, nor can they sup 
plant Well estabhshed methods of teaching 
mediane, but as an adjunct to the present 
medical curriculum m schools and postgradu 
ate study on the part of the practitioner, they 
should prove of inestimable value 
If such a method of medical instruction is to 
reach the highest level of efficiency, educa 
tional ideals and suentific accuracy must be 
maintained and photographic technique ad 
vanced constantly 
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JOSEPH PANCOAST 

J OSEPH PAN CO \ST, the son of John and Anne (Abbott) Pancoast, as born 
near Burlington, Ne^ Jersey, No\ ember 33, 1805 Nothing is known of his 
early education In 1828, he graduated from the medical department of the 
Unnersity of Pennsylvania and immediately began the practice of medicine in 
Philadelphia, speaalmng in surgery 

In 1830, the Philadelphia Assoaation for Medical Instruction was formed 
This was a quiz organization which consisted at first of Drs Parish, Wood, 
S G Morton, John R Barton, and FranlJin Bache Later Joseph Pancoast was 
connected with the organization It was, however, short lived, for at the end of 
SIX years it disbanded 

The Philadelphia School of Anatomy was opened by Dr James Valentine 
O’Bnen LawTance in 1820 He died m 1823 and the school passed into the hands 
of the gifted Dr John D Godman In 1826 Godman went to Rutgers College as 
professor of anatomy and Dr James Webster assumed charge of the school 
Webster accepted m 1830 the chair of anatomy m the Geneva Medical College 
and m 1831 Joseph Pancoast, the fourth to take charge of this celebrated school, 
began his brilliant career as an anatomist and surgeon On October 7, 1835, he 
was elected physiaan to the Philadelphia Hospital (Blockley), and soon after 
physiaan in chief to the Children’s Hospital in the same Institution, from 1838 to 
1845 he was one of the vnsiting surgeons to the same hospital In 1838 he was 
called to the chair of surgery in the Jefferson Medical College, made \ acant by the 
retirement of Dr George McClellan, and gave up his charge of the Philadelphia 
School of Anatomy 

During the seven years he was connected with the school of anatomy he de 

voted much tune to study and wTitmg In 1831 he translated Lobstem’s De Menu 
s\mpatJ eci humaut fabrtca et morbis. Pans, 1823 This treatise contains an account 
of the first case of Addison’s disease on record, though it was not recognized as a 
distinct disease until Addison published, m 1855, his classical work on the diseases 
of the suprarenal capsules (Henry) Later he edited Manec’s Great Sympathetic 
K em and his Cerebrospinal System in Man and fitly closed his career in the school 
of anatomy by editing, in 1838, a new edition of Wistar and Homer’s Anatomy to 
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^^hlch he added numerous notes, dueflj histological This he still /urfher re 
modeled m 1S43 and again m 1846 For \ears this was the ten used by the 
students at the Jefferson iledical College until it s\ as supplanted by tie eicelknt 
manual of Erasmus Wilson which e\»ntuallj gave wa> to the familiar '‘Gra> ” 
In rS44 be published fus Trfalise on Operali'v Siitgen , which passed through three 
editions, the third appearing m 1S52 He contributed numerous articles to the 
A merican J ouriial of the Medical Sciences, American Medical Inlelhgence, Medical 
Zxamvtcr, besides publishing many papers on surgical and pathological subjects 
mtroductor> lectures, and, m i8j6 his well known Professional Glimpses Abroad 

Tn 1841 Pancoast was transferred from the chair of surgery to that of anatomv 
which he resigned in 1874, after having filled for j6 jears two of the most im 
portant chairs in the Jefferson ^^edlcal School surgerj and anatomy In 1854 he 
was elected to the medical staff of the Pennsylvania Hospital and resigned m 
rS6^ He was a member of his state countv, and aty medical socepes, the 
American Medical A«sociation, Academy of Natural Sciences, College of Phj 
stcfaos 0/ PiuJadelpiia, and of the Amencan Pbdosophicaf Society 

Surgery is indebted to Pancoast for a number of new operations He devised 
the plow and groove, or plastic suture, by means of which four raw surfaces, the 
bevelled edges of the ffap, and the margins of the groove cut bv the side of the 
uosi , to receiv e the daps come together He used this suture in all his rhinoplastic 
operations with uniform success He devised a fine needle turned near the point 
into a hook which he introduced just behind thi cornea, through the anterior 
part of the vitreous humor, between the margin of the dilated ins and the lens 
By means of this needle he was able to cut deeply the soft paits of the lens and 
withdraw" along the line of entrance of the needle any hardened nucleus leaviUj, 
the piece m the outer border of the vitreous humor The operation was usually 
followed with little irritation 

For occlusion of the nasal duct in ordinary cases of epiphora he devised a small 
hollow ivory tube, from which the earthy matter had been removed, which he 
introduced from m front by a puncture of the lachrynnal duct and left it to be 
slowly dissolved In bad cases of mlemal strabismus he found that the tendon 
of the internal oblique muscle was often enartled by rigid connective tissue and 
It was only by drawing the tendon out by means of a blunt hook and dl'^dIng 
the tendon that the strabismus could be corrected In the case of large absces'^s 
lying between the colon and aeam and m front of the quadiatus lumborum 
muscle, he performed successfully a lumbar operation By cutting the postenor 
muscles of the \ elum palate and dmdmg any attachment they might hav e made 
to the pharynx, he several times restored a voice that had ptevnoosly been 

unintelligible , 

In empyema he raised a semiOTCulat flapovec the nbs, and, punctumg tn 
pleura near Ae base of Ae flap, introduced a short catheter dorm to the inner 
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end of the puncture and secured it with a stnng, thus forming a fistulous opening 
inththeino\ableflapservingasa\al\ewhenthecatheterivasremo\ed In 1862, 
he performed, for the first time, dmsion of the trunks of the fifth pair of ner\es 
as they emerge from their foramina, at the base of the skull, as a cure for tic 
douloureux He devised an abdominal tourniquet, in i860, which, bj compressing 
the lower end of the aorta, shut off the arterial blood from the lower hmbs, thus 
preienting death from loss of blood in amputations at the hip joint or high up on 
the thigh In cases of extroa ersion of the bladder he turned down cutaneous flaps 
from the abdomen and groin o\er the hollow raw surface of the open bladder 
This operation was first performed b> him in January , 186S 

“Dunng the last fifteen years of his life wnting had no charms for him, and 
I'hen spoken to on the subject he said he thought he bad done enough of that 
hind of work ” Dr Pancoast married in 1S29, Rebecca, daughter of Timothy 
Adams, of Philadelphia He died March 7, 1882, in theseNcnty sexenth year of 
hisage,“belo\edandhonoredby all who knew him ” Wu-liam Snow Mii.ij:r 
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OLD MASTERPIECES IN SURGERY 

ALFRED BROWN ifj) FACS,OiLiH.\ 

THE C'i'NECOLOG'V OF 'NIERCATUS was included m i5Sg The necessity for army 

T wit .V . .1. . > . su^ons under these conditions was not very great 

p; beginmng of the sixteenth century found and the physicians were able to carrv on the surgery 
Spain rapidly gening a rather prominent posi necessary to peace time 

Uon in the meical world There vtn how These factors helped to make surgery as a spe 
ev er many reasons why this position should be more cuUty unnecessary but there was m addition a 
... ™eaical than a surgical one and a ^ance over positive factor which rendered its study and prac 
the conations m Spam at tks time will explain them tice more or less dangerous Surgery being founded 
spam through Columbus discovery of America had upon anatomy ran counter to the ideas of the 
become one of the greatest maritime naboos of the Church and Spain having founded its own In 
"orJd and also one of the richest Sea service waa quisitioo which was hand m glove with the rulers 
that of peace and not of war Her merchantmen delegated to the Inquisitors the absolute power over 
sailed between ^aia and the Indies which were its inhabitants in the matter of heresy Anatomy was 
presumed to be on the coast of Asia bentonitus 10ns thus almost unknown In Guadalupe there was a 
of trade and commerce and the days of the Armada school where dissection was permitted by special 
bringing sea warfare wi^ them did not come until privilege from the Pope but for the greater part it 
late in the century Physiaans to care for the was neglected The great Vesalius who came to 
health 0/ the sailors and treat them tl epideoucs Spam as personal physician to fjog Phtbp II was 
arose were much more needed than surgeons to care said to have been unable to find a single skull 10 
for irounds and because the doctors who followed all of Madnd 

the sea were bemg trained for the future duties re Mescal men of parts were however fairlv 
quiredofthem surgery ivas largely neglected numerous One of the most learned of these phyu 

The great new country which was being opened aaos was Lms Mercado more commonly known as 
up aboimded in a fiora that was new to the medical Ludovicus Mercatus He was bom m \alladolid m 
profession and the pharmaasts As the knowMge 1520 and studied medione at the Umversity there 
of physiology and general hygiene was very meager Later he became professor of medians at his Alma 
great faith was placed in medianes and (he ample Jlfacer and m his old age was made emeritus Ik 
supply of new dowers and herbs cormng 10 from the likew-ise became physician to Pbihp II and after 
Indies afforded the investigative members of the his death succeeded to the same position with the 
medical profession material to ecpenment with in next King Philip HI He died in 1606 at the 
an effort to find new drugs for v anous diseases For age of 86 y eats Mercatus w rote a surgery which 
example the medical department of the University was pubhshed in iS04 and a treatise on dislocations 
of Alcda which had been erected by Cardinal and fractures winch appeared after his death m 
Jiminez de Cisneros the head of the Inquisition 1615 Hi» most popular work judging from the 
became greatly mterested m this work and its number of editions — seven — washisgvnewlo^ it 
physiaans devoted themselves almost wholly to was first published in 1570 at \aUidaLd cbeo at 
botany until it became one of the foremost schools \emce Basle Madrid and Frankfort and 
in lurope along this line Relations with other eluded in the gynecological collection pubushea a 
European countnes were quite fnendlv In the lySS „r.,.n m 

latter years of the fifteenth century the Moor had The pnaopal interest m thj» work centers la 
been driven out and so bad the Jew, and those wars three chapters the 

were over M ith the adoption of her own Inquisition book entitled Concerning the IlaM and Ca 

md„ fcinand Spaa had ob.aao.d the nght to Turnon of the Dteast 

settle her own rehgious questions without consulta teenth chapters of the second book 

U.O „th Late aSd had thoa ^thdtaoa. Itoo. the the Sonbo. Tumor of the Ue jo^ 'tf 

European political and religious warn which were Can«r of the benign and 

tsi?3'e’>- TSC'orui'^'erxs sus ss 
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REVIEWS OF NEW BOOKS 


T hose fimiliar with Dr Foote’s ilitiorSurger}^ 
do not need to be told the excellence of the pres 
eDt\oIume TheywUJ however beinterested 
loboft that the chmcal sections have been preceded 
hy a eonase, complete descnption of the principles 
e/ sjrgical technique and the operations of minor 
sii.geo'byDr Lmngston Dr Foote’slalelyadopted 
toUaboritor and that the senior author himself 
bi preceded the sections on regional surgery with 
csipters on the general considerations of the differ 
tnt types of pathology — congenital defects and an 
omjues wounds, fractures inflammations, infec 
tioDS tumors etc thus giving himself the opportun 
‘■y of setting forth m one place the points appli 
«ble to the particular lesion wherever it maj occur 
^aireeing himself of the necessity of repeating them 
Welch section 

V\ith these additions the booh emerges as art 
Mctiieatly arranged complete treatise on the pnn 
pi« lad practice of minor surgery The seauence 
«> sections— teeVnini,. 


ftr.1 4 ••'v.wus, 4 u arc sec lorcn inc ucuiiis 

"^jnosa and treatment would not be impro\ed 
b insures completeness asoids repetition 
Mdfacihtates reference 

tor students the book, is simple and fundamental, 
P^J^'honers and younger surgeons u provides 
u V maintains the practital potnl of 

in bacteriology, pathology or other 
W V ** *®P®rtant 10 diagnosis or treatment is 
in its proper place and its proper pro 
Treatment is described in sufflaeat detail 
”««itcan befoUowed 

(, of both authors is excellent One is not 

*s so often by medical texts by gram 
sim^i *® 5 cruracies and awkward diction It is 
of iT * epigrammatic The eluadalion 

bringing home of points by 
“Om the masters adds greatly to its 

^ttle book by Professor N aegeh’ is an effort 
- ® teach an introduction to surgery chiefly by 
,t ®‘ pictures It IS based upon the premise 
lion “ ty Trofessor Garre in the introduc 

as follows 

experience and experimental psychology 
iBv'^ .®L pictorial illustration is supenor to 
re^i didactic method for the purpose of 
bets la the memory and turmng them to 

PiACTTCS or Sr. or a ros 

*.1 BrW«»rdMJum Foolr \.\l UO. 

6U.«LkrwX»S«,J 

syitVaiiSvUSSdJLiis Jr,'™’— 


The reviewer quite agrees with this general pnn 
aple but is disposed to cnticize the manner in which 
Professor Naegeli has earned It out If as the author 
states the book is to serxe as an introduction to 
surgery, it should limit itself to elementary subjects 
and should not include reference to gunshot wounds 
of the intestine strangulation of the bowel rupture 
of the iplecn tuberculosis of the spine surgery of 
malignant growths biliary calculi and so on 
While many of the diagrams are interesting and 
exen striking the treatment of the subject would 
seem to be almost too elementary for the medical 
student or practitioner but more suitable as an 
informational treatise to the laity F C 

M inor surterv represents a very extensive and 
important field > et there is little question but 
that m our didactic and clinical teaching of the 
undergraduate too little attention is devoted to the 
“minor operation Gastro enterostomy or her 
fuotomv intrigue the student or interne more than 
the treatment of a felon or the removal of a sebaceous 
cyst yet repeatedly we encounter men who after 
an excellent interne service arc incompetent at such 
procedures , . - , 

The scheme evolved by Christopher in his Vtttor 
Surgtry IS logical and interesting It cov ers the scone 
of minor surtery after a method that parallels the 
planof a welt organized text of general surgery The 
first seven chapters cover such general topics as 
wounds foreign bodies furuncles carbuncles bums 
and gangrene Tbe remainder of the text is a re 
gional minor surgery Beginning with the head 
injuries, infections tumors and deformities arc con 
sidered 1 be same general scheme is used to cover 
neck trunk extremities anus rectum andgemtxha 
There are literally hosts of texts dev oted to minor 
surgery “Manuals” volumes on “surgical handi 
craft etc A large percentage of these are of little 
value Either the author aims at brevity and com 
pactness nuns his book, or he makes the fatal error 
of including too many procedures that may best be 
left to the domain of major surgery 

Chnstopher has given us an exi-ellent book on 
minor surgery It is beautifully written, the text is 
profusely and well illustrated It should be of par 
ticular value to the man in a community remote 
from hospital centers where he cannot easily obtain 
advice and consultation on many of the so called 
minor’ but important, surgical lesions 
1 J R- BiciiBrvDtR 

R ecent years have found an ever increasing 
interest m matters of health Phvsicians are 
[ anxiously stnving to educate the people through 

•UiM<n SneziT By Ftrfwick Ch UopSa-, Jf D FjLCS Fore 
■.wdlTAtnB Moivel M F.A.C S. Bhailt.phii eni Loadon 



Sl<RGER'i, G\TsECOLOGV AND OBSTETEJtS 


926 


books, magazines and aetrspapers nhle the Utter 
m turn are always searching for material that they 
can understand Tie fscts concernwg di«ease are 
hard to comprehend without some knoivledge of 
the normal action of the human organs and the 
changes that take place m the organs as a result of 
disease 

Before reading such books as are ^ntten foe the 
public concerning the various diseases one would 
do well first to become familiar with the wa>s in 
nhich man in the past has recognized and struggled 
against the diseases that have caused him suflenog 
and contributed to the «hoctening of hia days 
UiCh such a haciground in the btstor} o/ medicine 
the nature of disease «iU become more dear, and 
Che mental response to it more normal 

Medical histones like medical textbooks have 
been prepared almost erclusively for the use of 
physicians and others with scientific training Now 
tre haie j boot: by X>r Rjciard 1 / IhffmiOtt, 
called ' The Struggle for Health * that has been 
written in dear simple and understandable pan 
guag* The book is planned about the lives of 
the great men who have stood out because of Iheir 
contributions and discovenes that have cheered and 
aided men in their struggle toward the goal of 
health 

Modem times find us makiag piogres» in the coo 
quest of disease more rapidly than ever betoce 
Our rapid stndes now are in Urge part made 
possible b) the work that has gone on twfore It is 
a duty as well as a need, for ^ to acquaint them 
selve» with the battle the great men who have gone 
before us have waged in the interests of tnankind 
And I know of a no more pleaaaat wnt of acquinog 
this knowledge than b> recourse to the book by 
Doefor Hoffmann H. 8 

T he fifth volume* of the Oxford Vonogrophs on 
Diagnosis and Treatment again covers its field lo 
an authoritative helpful manner General methods 
of treatment including heliotherapy are accurately 
and evph'-itlv described in a preliminary section 
Tbe "S. ray picture of the normai chest is given m 
detail The volume contains in addition over 150 
skiagrams of pathological conditions o' chests 
These are large sized and are reproduced with re 
markable faithfulness thus making fhc work a 
valuable fund of information in regard to nwot^eri 
stud-es of the chest Bevause of the author s dose 
contact mth the bronchoscopic work of Chevahei 
Jackson this form of di3gno‘ia and ireutment is 
stressed Pneumonographv by lipiodol injection u 
discussed One fourth of the work is devoted to 
pulmonary tubertulosis The general subject of 
pulmonary accidents parasitic diseases, and in- 

iTBiSriccociroxlUAlTB By Dt RsJura U. njfiauos. -Srw 
\<wk Iforiceiivenrni; M'S _ j i_ 

“JSS ‘b £1^’$ m, 


frcfions of tbe fung and pleura is thorouehb 
covered This work is a valuable cempendjum for 
tbe practical roan 

Ah dogmatic mlb bh opinions as he is prohiic m 
■t *• his wntwgs \ictor lauchet* and his collabo 
ratw:. have given us an eTCcIle’’t rts^ore 0' (htvt 
e^iencnce wuh the mooted treatment of ga«tnc 
and duodenal ulcers '‘Gaslrecfotav 1^ in pnaaph 
the only rational form of treatment for gastnc and 
duodenal ulcers Onlv through gastnc rrscct pa 
wd the patient be cured and protected against re 
lapses or late complications This is I’auche!: s 
opening statement but he admits that there is 
much divergence of opirion because as he tnilv 
states 'Ue do not vet know what an ulcer is 
what IS its nature, pathogenesis or its immediate 
eratiag etiology ’ He finds clinically that chronic 
cobc stasis appendicitis, cholecystitis cpiploilis, and 
indammatory hand# ustraffy coetiat with gastnc 
or duodenal ulcers He also believes that a" geru at 
u)fef> emt la the presence of bvpercblorhydna and 
that nothing short of a sufficiently large gasttectonv 
to remove completely all of tbe pyloric glands vdl 
Slop thu hyperacidity Pauchet summartzes hi* 
operali eiodikalionsu follows In duodenal ulcers 
(t) with normal or hypo acidity— vastro enteros 
tomy with tsvagmation or excision ut tbe ulvcr ( ) 
with hyperacidity or hzmoirbage — duodcoo gastric 
or omple ga&tric re ection In gastric ulcers (t) 
with hyperacidity—gastfopvfonc reseition arj 
gjsiro-entetostomy fa) wuh normal or hypo 
acuity— gastropy tone reseuttcwi in order to avoid 
possible secondary cancer 

The chapter on pre operative care of the patjent 
ts detailed to the point of tmicalness How removal 
cd tartar from tbe teeth or painting the gums with 
tincture of lodme can prevent pulmonary compjica 
tions iv hard to grasp’ One cannot but applaud his 
physiologic statement that any pre-operatnepurga 
tiou sliodd be discouraged ^tpre'ent pj per cent 
of ulcer patients m Pauchet s chcic are operated 
upon under regional anistbesia (abdominil wall 
and spfanchnivsj iumple excision of the ultcr i 
condemned and Balfour s cauterization i» rarely 
used Tbe Peaa (Billroth \o r) Uihtuijue is 
adopted m 15 per cent and the Polya in S3 percent 
of his cases Tbe chapters devoted to perforalins 
ulcers rs eiceJient po-toperative complications and 
their treatment are fully covered Chapter Ml 
deals with Pauchet s operative statistics at bi 
Michels hospital and analz-^s of 517 gasw 
duodenal operations with a total rrorta iv of c 7 

per«nt in the pa t a years improved techmaue and 

btttec selection of tbe type of operation f ^ 
a tiveo case has reduced tbe mortality to ° P^f *• o' 

ife moSph is fi&d with vaJuabJe mfoma 

tiim aod d?t,iled tonhoik of «' 
a lya taim ra) difficulties ^ 


Pmv. VM»ln« t»u> * 
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IHILAUELPHIA EVECUHVE COMMITTI E 
L L Euaso*^ Chairman Dburv IIintov Sccrelary 
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John D Eluqtt Uiiuau J Merrill William T SnoEMAkER 
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fLWMNG I OR IHE 1930 CLINICAL CONGRESS IN PHILADELPHIA 


of Philadelphia, under the lead 
^fiip of a strong and representative com 
tleveloping a highly attractive 
F^ram of clinics and demonstrations for the 
«^!! of FeUoTvs of the College and their 

of,, twentieth annual Clinical Congress 
iH'o College of burgeons to be held in 

AU departments 
ncs furgefy. Rjnecology obsiet 

urology and surgery of the eye 
I nose, throat and mouth— will be represented 
wthjspogram 

demonstrations wall be given at the 
Cm American Oncologic \meri 

CLii Chestnut Hill, Childrens 

Cooper (Camden, N J) 
Oenta! Institute Episcopal, Frankford 
} ntowTi Graduate flafinemann Jeatics Jef 
^c'^S'ngton, Lankenau, Methodist 
Alisericordja Mt Sinai Northeastern 
Pennsylvania 

dcJphia General, rresbytenan. Si Agnes 
Christophers, St Joseph’s St Lukes St 
wA. Stetson University U S 

Wpm 


each of the following four days A preliminarv 
climcil program is to he published m the next 
issue of SURCl RY OvVFCOLOCY VSTJ OnSTETRICS 
The sub committee in charge of the section on 
surgery of the eye, ear nose and throat will 
arrange for a senes of clinical demonstrations to 
be held at headquarters each morning, escepl 
Monday m addition to the dimes in those spe 
citltics at the ho-piials each afternoon 
Programs for a senes of evening meetings an, 
being prepared by the Executive Committee of 
the Congress At the Presidential Meeting on 
Monday evening the president elect. Dr C JeJI 
Miller of .New Orleans will Ik inaugurated and 
deliver the annual address Another feature of 
that meeting will be the annual Murphy oration 
in surgery I or the scientific meetings on J ucs 
dav.Wednesdav and Thursday evenings, eminent 
surgeons of the United States and Canada with 
distinguished guests from abroad have been in 
vaicd to present papers dealing with surgical sub 
jecis ol present day importance At the annual 
^vocation of the College on Fndav evening 
the 1930 c a^ of candidates lor feJlotvship m the 
College will be received * 


an. w ‘-jL *>oiijan s xiomeopaiflic Worn Gollege will be receiAed * 

«rsit> of PennsyU-ama, Temple Umvcrsitv, table conferenr«^^^ ^“'".'^^ 
'\omansMediral College ‘ » cr«i}. and practical demonstrations 

Operate dm.cs and demonslrabons lb, 

loip,ii s are sthrfuW tor Moadad afletnoon at «!» Sm? nl, V' « tah 

= <. docl. and !,r the and al.etnoons PtaSTfa °eLT“ 7 ;^eLrU^^^^^ 
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boois, magaimes and newspapers nhile tie latter 
jn tura are always searching for material that they 
can understand The facts concecmag disease are 
hard to comprehend without some ImonJedge of 
the normal action of the human organs and the 
changes that tale place in the organs as a result of 
disease 

Before reading such books as ate wntten for the 
public coocermng the ^a^ous disea«cs one would 
do well tirst to become famibar with the wajs lo 
w hich man in the past has recognired and struggled 
against the diseases that ha\e caused him suSenng 
and contributed to the shortening of his ijs 
U ith such a background m the history of medicme 
the nature of disease will become more dear and 
the mental response to it more normal 

Medical histones, like medical teatbools, have 
been prepa ed almost esdusivelv for the use of 
ph>sici3Ds and others with scieafiic training Aow 
we have a bool bv Dr ^chard H Hoffmann 
called ‘ The Struggle for Health ' ' that has been 
written in clear simple and understandable flan 
guage The bool is planned about the lives of 
th«p;eat men who have stood out because of their 
coatnbutions and disooienes that hate cheered and 
aided Qi«a in their struggle toward (be goal of 
health 

Modern times Bad us making pragceai in (he coo 
qoest of disease more rapidly than ever before 
Our rapid stndes now are lo large part made 
po&sible b> the work that has gone on before It i> 
a duty, as well as a need, for w to acquaint them 
selves with the battle the great men who have gone 
before us have waged m the loterests of mankiod 
And I know of a no more pleasant wa; of acquirmg 
ths knowledge than by recourse to the bool b> 
Doctor HoQmann fl 6 


fections ^ the lung and pleura is thorougliji 
covered T^ work li a valuable compendium for 
the pracucal man Paci. StA6* 


■O. h 


T he fifth volume* of the Otford Monographs on 
Diagnosis and Trtalmenl again rovers jt» field in 
an authoritative helpful manner General methods 
of treatment including heliotherapy are accurately 
and explicitly described in a pitliminarv ‘ectioo- 
The \ ra> picture of the normal chest i> given in 
detail The volume contains in addition over 150 
skiagrams of pathological conditions of chests 
These are large sued and are reproduced with re 
markable faithfolne s thus making the work a 
valuable fund of information in regard lo roentgen 
studies of the chest Becau>c of the author s dose 
contact with (he broachoscppic work of Chevaket 
Jackson this form of diagnosis and treatment is 
stressed Pneumotvographv bv hpiodol injectiM is 
discussed Qae lourtb ol the work is devoted to 
pulmonao tuberculosis The general .ubject of 
pulmonary acc.dents, parasitic diseases and in 


iTBcStirecurojnsAvia. ByPr IULM(IH.H5ffitt»o». Nt* 
lOXMlP WOIOCIATBS CM t>MCNCSlS W 


dogmatic with hjs opmions as be is prolitic m 
his writings, \ictor lauchet* and his collabo 
ratofehavcpveB us an excellent risuroe of thwr 
e^Koence with the mooted treatment of ga'tnc 
and duodenal ulcers ‘ Gastrectomy is in principle 
the only rational form of treatment for gastnc and 
duodenal ulcers Only through gastnc resection 
wil the patient be cured and protected acainst re 
lapses or late cossphcationt This ij fjuciets 
opening stafeinent but he admits that there is 
much divergence of opinion because as he trul 
states ‘He do not set know what an nicer a 
what IS its nature, pathogenesis or its immediate 
exating etiology ’ He finds clinicaUi thatchronn. 
cobesfasrs appendicitis, choleci stjtrs, epipJoiNs and 
Inflammatory bands usuallv co-esist witb g_slnc 
or duodenal ulcers He also believ es that all genuine 
ulcers etist in the presence of bvpcrchlorhy dria and 
that nothing short of a suflitienlly large gastrectotnv 
to remove completely all of the pylonc glands will 
atop this hv'peracidity lauvhet .ummarixes his 
operativeiodjcationsasfoUows In duodenal ulcers 
(t) with normal or hypo acidity— gastro enteros 
(om> with invagination or etusion of the ulcer (j) 
With hyperacidity or bimorrhage — duvdtno-gastnc 
or simple gastnv resecuon In gastne ulcers (i) 
with ayptracidily— gasttopvlonc resection and 
gastro enterostomy (2) with norroal or hypo 
aodity— gastropylone resection in order to a oid 
possible secondary canter 
The chapter on pte-operaine care of the patent 
u detailed to the point of fioicalness How remoi ai 
of tartar from the teeth or painung the gums with 
tincture of iodine can prevent pulmonary coniplica 
lions IS bird to grasp' On' cannot but applaud his 
physiologic statement that any pre-operative purgi 
tioo sbo'^d be discouraged At present oj per cent 
of ulcer patients in Pauchet s chnic are operated 
upon under rcg’onal aiuesthesia fabdoimnal wau 
and splancfamcsl Simple excision of the ulcer vs 
condemned and Balfour s cauteruation is rarelr 
ued The Pean (Billroth ^o t) technique is 
adopted in 15 per cent and the Poly 3 m Sj ^r cent 
of bis case The chapters devoted to perforaliog 

ulcers lb eicelleat postoperative com^icationsanrt 

thnr treatmeat are fully covered Chapter \il 
deali with lauchets operative statis'vcs at M 
Michel's hospital and analyses of 5*7 
duodenal operations with a total mortalitv 01 7 

iwtceat in the past a v ears improved techniqueaad 
£tter selection of the tvpe of operation «»tat>le w 
a given case has reduced the moxtsisty to 6 ^r cem 
The monograph is filled "Hb valaab'e ‘^fo^a 
non and dialled methods of 

amalonacal difficulties ^ 
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THE REDISTRIBUTION OP RESPIRATION FOLLOWING PARALYSIS 
OF THE HEMIDIAPHRAGM 

JCROMt R HEAD M D Chicago 

From tilt Surged RMcircb I borator/ol (be Rosearch and Educati B lllotpital el the teivera ty oMU Doja 

mg thoracic panetes The tjdal respiration 
must remain constant Observations upon 
humans, and animals have shown that there 
IS no increase in the rate of respiration It 
can be stated, therefore that paraljsis of the 
hemidiaphragm produces a redistribution of 
the burden of respiration and that vvhile the 
movement of certain lung areas ma> be cur- 
tailed that of others is increased It is of the 
utmost importance to know the exact nature 
of thi> redistribution 

Were there no local mechanical factocb 
which tended to throw a greater proportion 
of the burden of compensation upon certain 
lung areas, one could assume that the respir 
atory center would distribute it equally b> 
causing a greater movement of all of the re 
maming thoracic panetes That there arc 
such local factors has, however, long been 
rewgnwed In this paper I wish to point out 
what these are what is their result, and how 
variations of patholog> can alter and modifv 
them 

IIISTORV 

Galen observed that contraction of the dia 
phragm produced an upward movement of the 
nbs to which It was attached This conc'o 
tion persisted until Borelli, from experiments 
on animals and from mechanical considera 
tions advanced the theor> that its contraction 
tended to constrict the lower thorax and so 
to depress the loner nbs In 1833 Duchenne 

gJ 9 


TNDUCTION of paralysis of the hemidia 
I pnragm has become a standard procedure 
. u treatment of unilateral pulmonary 
tuberculosis It is supposed to, and in many 
wstances does, promote healing by decreasing 
the size of the pleural cav ity and by curtailing 
he respiratory motion of the homolateral 
lung It 15 a means of inducing local rest and 
coiJapM Most logical and most efficacious m 
2sal lesions it not infrequently produces im 
^ovement or even healing of apical disease 
cat It should do this is explainable upon the 
asis that practically all ol the expansion of 
ue lung in a vertical direction, ev en of the 
is dependent upon tht descent of the 
Qiaphragm 

The results following the operation are far 
r<ni uniform Some cases are cured some 
mproved many unimproved, and others are 
ade wor^se In any given case it is difficult 
0 say what the result of the operation will 
, , these reasons it has seemed worth 
‘ Investigate the effect of paralysis of 
e hemidiaphragm upon the distribution of 
spiration and to seek some explanation of 
'hi. variable results 

, I* obvious fact that when one half of 
e diaphragm is thrown out of action the 
^rtion of pulmonary aeration which this for 
vrly accounted for must be made op either 
hn increased rc'piratory rate or bv a 
greater expansion of some or all of thu remain 
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executives and personnel generally, and an invita 
tion to attend this conference is extended to all 
persons interested in the hospital field 

Other features of importance for which pro- 
grams are now being prepared include a sympo- 
sium on cancer and an all day conference on trau 
raatic surgery at which leaders in industry, educa 
Uon and labor together with representatives of 
insurance companies, surgeons and hospital ad 
mimstrators will participate 

General headquarters for the Congress will be 
established at the Bellevue Stratford Hotel, cor 
ner of Broad and \\ alnut Streets, where the grand 
ballroom and other large rooms on the second 
floor, together with additional rooms on the roof 
have been reserved for the use of the Congress for 
saentific meetings conferences, film exhibitions, 
registration and ticket bureaus, bullebn boards, 
executive offices, technical exhibition, etc 

In recent years a number of fine large hotels 
have been built in Philadelphia, so that there are 
now ample first-class hotel facilities available for 
all who mil attend 

An application for reduced railway fares on 
account of the meeting in Philadelphia is before 
the railway traffic associations, and it seems 
assured that a rate of one and one half the regular 
first class one way fare will be in effect from all 
points in the United Stiles and Canada 


UmiED AriEVDWCE 

Attendance at the Philadelphia session will be 
limited to a number that can be comfortably ac 
commodated at the clinics, the limit of attendance 
being based upon the result of a survey of the 
amphitheaters, operating rooms, and laboratories 
in the hospitals and medical schools to determine 
their capacity for accommodating visitors Under 
this plan it be necessary for those n ho insh Co 
attend to register m advance 

Attendance at all dmics and demonstrations 
will be controlled by means of speaal chnic 
tickets, which plan provides an efficient means for 
the distribution of the visiting surgeons among 
the several chmcs, and insures agamst overcrowd 
iDg as the number of tickets issued for any dime 
will be limited to the capacity of the room m which 
that chnic will be giv en 

A registration fee of $j 00 is required of each 
surgeon attendmg the annual Clinical Congress, 
such fees providing the funds with which to meet 
the expenses of the meeting To each surgeon 
registering in advance a formaJ receipt for the 
registration fee is issued which receipt is to be 
exchanged for a general admission card upon his 
registration at headquarters This card, which is 
non transferable, must be presented in order to 
secure cfmic tickets and admission to the eiening 
meetings 



HE.U) RESPIR\TIOV FOLLOWING PARAL\SIS OF THE HEJIIDI\rHRAGM 931 



Fi^ I The upper tracinj; represents the mosements of the left the lower those of 
the right costal marcin \t the point \ the right phrenit nersc was severed There 
followed immediately an increase tn the excutsian 0/ the right costal margin a de 
crease in that of the left Continuous stimulation of the distal end of the evereil 
ri ht phrenic nerv e produced a decreased excursion of the right costal mar^m On 
the left both the inspiratory and expiratory levels were raised Bnef stimulation 
of the nerve during each inspiration produced a decrease 10 the excursion on the 
hotnolateral side—an increase on that opposite 


hio tendon It is mam 
iTifMr,/'' shape b> the negati'c 

pressure, the pericardial liga 
^he positive mtra abdominal pressure 
. PPort of the abdominal x iscera Tor 
tinwr ® distance above us origin its 
Nedh*,. . ® coheres to the thoracic wall 
Domu p* insertion arc fixed 

tVsi j, '“P^^^cting thus around an arc in 
nba tn »)!f exerts its force upon the 
tie raii« k * attached must depend upon 
the arch ^"41” height and the breadth 
xillthfl ^11 higher the dome the more 

'iie unuarA u hegmning of inspinlion 
L" wm maximum \s 

P^PartionateK^^p*"*^^'*" increase 

*•‘'6 done th to the descent of 

the 1 .T.I factor m increas 

'^ievionof other hand the 

this diSn'^"‘ surfaces exerts a definite pull 
'''‘thnow-n bj the phenome 

intercxvu^i ^ ® the sinking in of 

pulled auTvf as the diaphragm is 

"""> from them \nother factor to be 


considered is that the direction m which a rib 
will move under application of a force at a 
certain point is dependent not upon the direc 
tion of application at that point but upon the 
relation of this direction to the axis of the rib 
which runs through its two attachments to 
the vertebra 

One is thus confronted with a number of 
incommensurable factors From the theoreti 
cal consideration one can sa> that contraction 
of the diaphragm ma> tend either to raise or 
to depress the ribs to which it is attached 
that It ma> act to raise them at the beginning 
of inspiration to lower them at the end, or 
that in indivaduals with narrow thoraces and 
high diaphragms it ma> tend to raise them 
while in those with broad thoraces and flat 
diaphragms it maj tend to lower them 

From observations of thoracic movements 
in normal individuals L> tton s sign is the onl> 
thing that indicates in which direction the 
force IS exerted and this is not conclusive 
evidence In most individuals the lower ribs 
move upward on inspiration but whether this 
is aided or hindered bv contraction of the dia 
phragm cannot be determined The inspira 
torj descent of the lower ribs seen in asthma 
and other conditions associated with flatten 
ing of the diaphragm and increased diaphrag 
matic action indicates that in these conditions 



930 SURGER\, GWECOU 

published the results of numerous etpenments 
on dogs, horses and humans ^^h^ch contra 
dieted the ^^ork of Borelli and conhrraed the 
cirher conception of Galen Duchenne found 
that in the intact animal stimulation of one 
phrenic ner\ e mth the gal\ amc current caused 
an increased upriard mo\ement of the nbs on 
the stimulated side and that section of the 
nerve caused a corresponding decrease, but 
that opening of the abdomen and evisceration 
produced a rev ersal of the results From this 
he concluded that normally the resistance of 
fered to the descent of the diaphragm by the 
abdominal viscera, especially the liver, tended 
to hold up the dome and serve as a fixed point 
tow ard w hich the ribs w ere lifted as the muscle 
shortened Duchenne’s experiments were so 
convincing that for 6o years his conclusions 
were not disputed Although Gcrhardt mam 
tamed that m certain pathological conditions 
in which the diaphragm was flattened its con 
traction drew downward the lower nbs it was 
not until recently (1913) that Hoover serious 
Iv questioned the work of Duchenne and pre 
sented a mass 0! clinical and experimental 
observations in support of the earlier concep 
tion of Borelh 

The essence of Hoover s conclusions is that 
the contracting diaphragm exerts a median 
ward rather than an upward pull upon the 
lower ribs and consequently acts as an antag 
onist of the muscles tending to elevate and 
spread them He observed repeatedly in hu 
man beings and dogs that paralysis of the 
hemidiaphragm was followed b> an increased 
upward and outward movement of the lover 
nbs on the affected side and a widening of the 
subcostal angle Stimulation 0/ the nerve 
caused a narrowing of the lower thorax except 
in the exceptional instance in the dog where 
the subcostal angle was very small and the 
diaphragmatic arch high 

More recently Lemon has stated that nei 
ther in dogs nor humans has he been able to 
observe that section of the phrenic nerve 
made any change in costal breathing 

In 1926 Roith stated that follomng paral 
V SIS of the hemidiaphragm in the human there 
uas an increased movement of all of the nbs 
on the aflected side Roith advised section 0/ 
the upper intercostal nen es to counteract this 
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m instances in which paralysis of the dia 
phragm was induced m the treatment of api 
ca! pulmonary tuberculosis 
Schnippenkotter, w orkmg on the cat, found 
the intrapleural tension at the base on the 
affected side the same as on the sound side 
At the apex there was a greater excursion on 
the affected side He noted also an increased 
excursion of the ribs on the side on which the 
diaphragm had been paralyzed and a hyper 
trophy of the intercostal musculature 
Paralysts of (he hemidiapl ragm in the hu 
man ts followed by an t'tcreased tno' menl of 
the ribs on ihe homolateral stie Observation 
of 300 patients who have undergone the opera 
tion of phreniCQ exeresis has show n that in the 
majority there is an increased outward and 
upward movement of the lower ribs on the 
affected side and always, unless pulmonary 
disease has gri.atly contracted the upper Iho 
rax an increased movement of the upper nbs 
Thus costal breathing is increased throughout 
the affected side Observation of these cases 
has also shown that this accentuation of upper 
costal breathing occurs even when basal ad 
hesions or atelectasis prevent it in the lower 
thorax thus indicating that the greater move 
ment of these nbs is independent of that of 
the lower ones and that it is not merely that 
they are reliev ed of the normal resistance of 
the pul) of the diaphragm 
It remains to consider v h> this occurs The 
following mechanical factors can be conceived 
of as contnbutmg to it (i) removal of the 
force of the contracting diaphragm from the 
nbs to which U is attached (z) changes in the 
intrapleural pressure fj) changes in the intra 
abdominal pressure and (4) increased elas 
tiat) of the partially collapsed lung 

The effect of the contracting diaphragm up 
OH the ri6s to ufit ti tt is attached llnat 
direct effect the contraction of the diaphragm 
has upon the nbs to which it is attached is 
uncertain As we have seen it has been mam 
tamed that it raised them that it tended to 
depress them and that it made no change in 
their mov ement From a theoretical ^mt 0 
view the problem presents itself as follows 
The diaphragm ansing from the sit lower 
nbs the lumbar lertebrt and the ensiJoiro 
cartilage archts upward and medianwar 0 
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FiC I The uppet iTacins? i«pre««n\sthe moNtiMutsot the kit the lower tViose of 
“e MRht costal margin \t the point \ the right phrenic nene was severed There 
followed immediatelj an increase in the ercurswn of the n,ht te»Ul margin a de 
<0 that of the left Continuous stimubiion of the distal end of the ev ered 
Ik ^^1 * produced a dccreavd etcursion of the right costal margin On 
•j* l«ft both the inspiratory and etpirator> levels were raised Bnef stiraulstiyn 
oi the nerve during each inspiration produced a decrease in the rtcuTsioTi on the 
Domolateral side— an increase on that oppo ite 


tiiTied ^ j central tendon It ts mam 
shape b> the negaliv 
pressure, the pericardial liga 
Lid th. e intra abdominal pressure 

a mt) abdominal \nscera Fo 

dktance abote its ongin it 
^^^eres to the thoracic ttall 

point, r insertion are litei 

*liat d-« around an arc ii 

force upon th 
llie ratm attached must depend upoi 

lie arch height and the breadll 

"ill the r. 11 k higher the dome the mor 

’’a.T”?’ 

n„u of insptratio! 

“^iraimn ^ ^ must be at its maximum A 
<10016 1’'®® *h 

'^rtranateK'^R™'!'”” 

^*^0 dome »v. ^®®'stance to the descent 0 
*^5 the im« j ^ factor m increas 

^*iO!>ionof»k'^^ 

fhnr,„f '^PP®! sur/acc of the diaphragr 
^fota the nh ''1^ tends to raise the ongii 
^'^^Rii.'dnn^ f 1 ^ increase the tendenc 
these coherent f ^ f pulling apar 

thu direrf.r,..* exerts a definite pul 

^no\m a T ®'Tdenced bj the phenome 
intercn.Mi ® the sinking m o 
P'^edaaai frn the diaphragm i 

ftom them Another factor to h 


considered is that the direction in rvhich a nb 
uill move under application of a force at a 
certain point is dependent, not upon the direc 
tion of application at that point but upon the 
relation of this direction to the axis of the nb 
nhich runs through its two attachments to 
the vertebra 

One IS thus confronted unth a number of 
incommensurable factors From the theoreti 
cal consideration one can saj that contraction 
of the diaphragm ma> tend either to raise or 
to depress the nbs to which it is attached, 
that It maj act to raise them at the beginning 
of inspiration to lower them at the end or 
that in mdivaduaU with narrow thoraces and 
high diaphragms it maj tend to raise them 
while in those with broad thoraces and flat 
diaphragms it ma> tend to lower them 

From observations of thoracic movements 
in normal individuals L> tton s sign is the onlj 
thing that indicates in which direction the 
force Is exerted and this is not conclusive 
evidence In most individuals the lower nbs 
move upward on inspiration but whether this 
IS aided or hindered b> contraction of the dia 
phragra cannot be determined The mspira- 
torj descent of the lower nbs seen m asthma 
and other conditions as-ociated with flatten 
ing of the diaphragm and increased diaphrag 
matic action indicates that in these conditions 
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Lt costal mai^m 




jlp 



•f 

Section rt 



* P* tracingrepresenls ihe iDoxemeoti of tie n,bt costal a^Tg,n 
The lower those^ the left lltearTOWiodicates the point at which the nght ohrenic 
nerve was cut There followed imroedately a decrease in the eicursioa of the right 


tke diaphragm exerts a downward puU upon 
the nbs and that this pull is sufficient to oxer 
come the force of the muscles tending to raiic 
them 

Hoox er has noted aUo that conditions tend 
mg to raise or hold up one half of (he dia 
phragm such as subdiapbragmatic abscess, are 
associated withan increased upward moxement 
of the loxxec ribs on the affected side Adhe 
sions betxx een the diaphragm and tbechest nail 
haxe an opposite effect, and I have recenilj 
seen a casein nhich this was so marked on the 
nght side that there was a true paradoxical 
moxement of the lower thorax — the right side 
moMng mediannard as the left expanded 

These obserxations allow one to conclude 
that when the dome of the diaphragm is 
lowered or the costal ongin of the fibers ele 
xated by adhesions its contraction exerts a 
medianw ard pull upon the low er ribs suffiaent 
to oxercome the force of tie muscles tending 
to raise them It allows of no conclusion as 
to the effect of the contraction under normal 
conditions but tends to substantiate what 
was suggested b> the theoretical consideia 
tion, that the medianw ard pull increases with 
the depth of respiration as the dome is lowered 
and the ribs raised It must be borne in mind 
that the actual upward moxement of the nbs 
max be in spite of an antagonistic pull of the 
diaphragm rather than because of an upxrard 
one 


AXTilAL EXPERIMXMS 

Experiments perlorraed upon dogs haxe 
substantiated the findings of Hooxer In am 
mals with broad thoraces and wide subcostal 
angles, section of the phrenic nerxe is followed 
b> an increase in the outward and upward 
moxement of the nbs to which the diaphragm 
is attached During stimulation of the distal 
end of the severed nerx e thex are drawn dow n 
ward and medianward (see protocol i) 

In dogs mth narrow thoraces and high dia 
phragmatic arches section of the phrenic 
nerve is followed by a decrease in the upward 
and outward moxement of the nbs to which 
the diaphragm is attached Stimulation of the 
distal end of the severed nerve produces a 
brief initial elevation of the nbs and then as 
the contraction of the diaphragm proceeds a 
marked downward and medianward move 
ment (see protocol 2) 

If adhesions are produced between the dia 
pbragm and the thoracic wall the inspirator) 
moxement of the lower nbs and to a certain 
extent of the whole hemithorax is markedi) 
reduced Under these conditions section of 
the phrenic nerxe is followed b} a marked m 
crease in the moxement of the nbs (see pro- 
tocol3) 

In the human adhesions between the cia 
phragm and the chest wall limit markedly the 
moxement of the nbs on the affected side 
When such adhesions are present section of 
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the phrenic ner\e is followed by a marked 
increase m the rao\ ement of the ribs, especial- 
!> of those to which the diaphragm is attached 
(see protocols 4 and 5) 

The (Cl of paralysis of the hemtdtaphragm 
ilie intra abdominal pressure It seemed 
conceuable that an inspiratory increase in 
intra abdominal pressure could force outward 
the lower ribs if they were unprotected from 
It by a contracting diaphragm The tracings 
shown m protocol 6 demonstrate that follow 
ing paralysis of the hemidiaphragm the intra 
aodotninal pressure becomes, slightly negative 
on inspiration slightly positive on e^pirition, 
the nverseof what obtains under normal con 
aitions This mspiratorv negative intra ab 
aoroinal pressure is slight not sufficient to 
reak the coherence between the diaphragm 
.f « ''all and while it certamU re 
»ncts the upward and outward movement of 
nc lower nbs is too small to be of much 

importarce 

The rSle of the vtlrapletiral pressure In 
already been noted, paralysis 
"®taidiaphragm is followed by an in- 
'iP'^ard and outward movement not 
f rffis to which it is attached, but 

fwliJ whole hemuhorat One would 
greater movement of the 
flr» f because of the removal of the 
Hz-v j which the diaphragm is at 

, ^bat the increased move 

of the former occurs even when local 
factors prevent a freer excursion 
1 Some other factor than the re 

-I ° direct antagonism of the dia 
1 wgm must be sought to account for this 
^ believe the 
lect of the absence of the contracting dia 
T;^ intrapleural pressure 

^ ^ ® spinal cord be severed in the lower 

ri,i ^S'on paralyzing the intercostal mus 
leavnng the diaphragm function 
inspiration as the diaphragm 
scends the nbs are drawm forcibly down 
^ardandmedianward They move paradox 
wily in relation to the diaphragm This mo 
n IS markedly decreased if the pleural cav 

> Is opened widelv This indicates that the 
paradoxical movement of the nbs is produced 

> the lowering of the intrapleural pressure 



Fig 3 The upper tracing represents the movements of 
the left costal margin the lower those of the right The 
right phrenic ner\e had been severed Inspiratory stimu 
latum of the distal end of the severed nerve produced a 
ntarLed sewrease in the escursion of both costal margins 
Continuous stimulation produced » decrease in the excur 
sion of the right costal margin and an elevation ot both the 
inspiratory and expiratory levels on the left 


incident to the descent of the diaphragm The 
diaphragm sucks the ribs inward In normal 
breathing the decrease in pressure caused by 
diaphragmatic descent similarly opposes the 
elevation of the nbs The muscles wising 
them are, however, sufficiently strong to over 
come this force and their action in turn, bv 
lowering the intrapleural pressure, opposes the 
descent of the diaphragm Through the me 
dium of the intrapleural pressure, the dia 
phragm and the muscles acting to elevate the 
nbs are therefore direct antagonists If one is 
paralyzed the other can act more freely There 
IS, thus a balance between the two sets of 
muscles and a purely mechanical basis for 
compensation of the failure of either one 

It has been repeatedly observed that re 
striction of movement of the ribs on one side 
of the thorax is followed by increased action 
of the corresponding hemidiaphragm It seems 
reasonable to believe that the explanation of 
fered above accounts for this and also forthe 
increased action of the ribs when the dia 
phragm is paralyzed 

In this connection one is again confronted 
with the problem of the effectiveness of the 
mediastinum as a partition between the two 
pleural cavaties If pressure changes are trans 
mitted through it from one pleural cavaty to 
the other, paralysis of one half of the dia- 
phragm would affect the movement of the 
nbs of the opposite hemithonx a. much as of 
those on the same side In the dog m which 
the mediastinum exccssncly mobile, this 
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X 


‘te left hemthorst 

th« lower tbo^ of the right which bad been restnctH b> the Broductioij of adhesion* 
the cbett wall At the point \ the fight phrenic nene 
ni cut Jba to followed immedrttelj b> a caarhed increase m the excursion of 
this side of the iborar 


occurs (see protocol 7) In the human the 
greater movement oi the homolateral side 
presupposes a diflerence of pressure in the tno 
cavities a condition fat ored b> fbiaiion of the 
mediastinum b> disease 

EXPERIIIENTAL EATDENCE 

In the dog section of one phrenic nerve is 
followed by an increased excursion of the up 
per ribs of both hemithoraces Stimulation of 
the distal end of the severed nerve produces 
a marked decrease in the excursion of these 
ribs fsee protocol 7) 

In the dog section of one phrenic nerve is 
followed by a nsc in pressure m both pleural 
cavities (see protocol 8) 

In the human it has been feasible to test 
this on)> in instances in which the j>aral)sis 
was induced as an adjunct to artificial pneu 
mothorax, and so onl> on the affected side In 
these cases extraction of the nerve was fo! 
lowed bj a n»e in intrapleural pressure of 
about 3 centimeters of water The range of 
pressure between inspiration and expiration 
was decreased bj r centimeter 0/ water fsce 

^"^To'^explam the increased excursion of the 
upper nbs on the homolateral side m humans 


on the basis of this change in intrapleural 
pressure and the removal of this antagonistic 
action of the diaphragm one must assume 
that in the human the mediastinum is a much 
moreeffectivepartition between the twopleu 
ral cavities than it is m the dog and that the 
pressure change is limited to a great exlent 
to the homolateral pleural cavit> 

COSCLUSIOSh 

1 In man paral>si5 of the hemidiaphrapm 
IS followed bv an increased respiratory eicur 
Sion of the nbs of the homolaleral hemithorav 

2 The intrapleural pressure on the homo 
lateral side is raised b\ approximate!} 3 centi 
meters of water and the rant,e of excursion b 
decreased bj t centimeter of water 

3 In dogs with broad thoraces and low 
diaphragmatic arches the diaphragm in all 
phases of respiration is a direct antagonist of 
the muscles tending to elev ate and spread the 
nbs to which it is attached 

4 In dogs wnth narrow thoraces and high 
diaphragmatic arches contraction of the dia 
phiagm first tends to elevate the nbs to which 
It IS attached but as the nbs nse and the dome 
descends the direction of its pull becomes 
more transverse and it opposes the action of 
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upper tracme represents the movemeDts of 
fle left third nb the loerer those of the right The arrow 

followed immediately an increase m the 
Mcunion of the ribs on both sides 


the muscles tending to ele\ ate and spread the 

f 1/'' paraljsis of the hemidiaphragm 
s lollowed bj an increased respiratory excur 
9«? V 'tpper ribs of both hemithoraces 
no by a rise m pressure m both pleural 
cavities 

increased excursion of the upper 
Os 15 explainable upon the basis that nor 
all) the contraction of the diaphragm by 
wering the intrapleural pressure opposes 
^ elevation of the ribs Paralj 

fred) alloHs them to move more 

^ ^he change is noted in 

u ^ thorax while in 

Ilf IS limited to those of the homo 

lb can be explained upon the basis 

efr ^ ''' human the mediastinum is a more 
cctivc partition between the pleural cavities 
an in the <iog and tends to limit the pressure 
anges to the single pleural cavit) 

In both man and the dog high adhesions 
etween the diaphragm and the chest wall 
ncitase the advantage of the diaphragm as 
n antagonist of the muscles tending to ele 
'ate and spread the ribs and limit marked!) 
‘heir excursion and also the ilcscent of the 
‘‘'aphragm 

0 In the presence of such adhesions indue 
lion of paraUsis of the hemidiaphragm is fol 



Fig 6 Siicnublion of the di»tal end of the revered right 
phrenic nerve produced a marked decrease m the move 
ment of ibe third ribs on both sides 


lowed b> an especial!) marked increase in ex 
cursion of the nbs on the affected side and in 
some cases b) an increase in the total vital 
capacit) 

10 Normally the intra abdominal pressure 
IS negative on inspiration, positive on expira 
tion Following induction of paral>sis of the 
hemidiaphragm it becomes positive on inspi 
ration negative on expiration 


CLINIC VL DEDLCTIONS 

The observations mentioned, indicating as 
the) do that paral)sis of the hemidiaphragm 
IS compen^ted for chief!) bv an increased 
costal respiration on the homolateral side and 
sob) a greater transverse and anteroposterior 
expansion of the homolateral lung and show 
ing that this redistnbution ma) be changed 
b) vanous pathological factors, offer an ex 
planation of the variable results following the 
operation of phrcnico exeresis n the treal 
mentofpulmonar) tuberculosis and, bv doinir 
this suggest new indications and contra indi 
cations to the operation and the advisabiliu 
procedures to govern 
the dislnbulion of the compensation 

lollolfs these deductions as 
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f,.j ... „„ Jtiliwmj 




Jfnpirato^ sttm 
rt phtenie — 


ie^ stimulation of the distal end of the Fij 8 The upp r t«cins 


cursion of the third ribs on both sides lowr intm ibdoiinai'p^ilu^T'^ctrn of'the r^ht 

phreiuc nerse produced an increase m the pressure in both 
I The operation ,5 likelj to he most effi SIrTiE.StaV."'””'” 
cacious m the treatment of basal lesions 

J When used m the presence of apical f'»™ inar*i«s Joa-nsatii ato't 

rlispocfi r^np w^nl^ \i,« t,. . i* *"* ^ 8 * over piiUejs and were attached to 

1, cu results m muscle levers arranged to write one above the other 

instances where obrosis of the lung prexented on a revolving smoked drum Upward movements 
an increased excursion of the nbs la other of the nb$ produced upstrokes of the levers and vice 

instances the condition could conceicabli be )!"?, T'’" "“'“'"I "t' 

_,j»,.rtrep ^ the left costal margins the lower those of the right 

„,v * ... A normal tracing was taken (Fig i) Atthepomt 

3 vVhere there are present adhesions be \ the right phrenic nerve was cut This produced 

tween the diaphragm and the chest wall or an increase in the excursion of the nght costal mar 
basal fluid tending to lower the dome, the decrease m that of the left Continuous stim 

AnaPo».nM ,e f,,ti,n..T,aei I,, n — „ _ uution of toB distal end of the severed nerve with 

operation is followed b> a great increase in galvanic current produced a marked decrease in 
costal respiration in the hotnolaterai lung and (be excursion of the nghc costal margin Tie ee 
in these cases one would anticipate the least cursion of the left costal margin remained the same 
beneficial the most harmful results inspiratory and expiratory limits were 

4 \\Tienever the operation of phremco-ex ^^Bnefstimulat.on of the nerve s>nchronousl> with 
eresis is used in the treatment of unilateral each ia>piration produced a decrease in the excur 
pulmonary tuberculosis some accessory pro sroo of the nght ro»taJ margin 

cedure should be carried out which has as its Following the experiment paral\sis of t^he right 
result a limitation of costal breathing on the hemidiaphragm was venned b> opening the abdo- 
- , j j » men and obbcnong It directly 

atlected side Pnlocid . The effect of section and stimulation 

5 If a procedure is used aiming to limit of the phrenic nerve upon the movement of ihe ribs 

costa] excursion the diaphragm should be to which the diaphragm is attached Dog with nar 
parab zed concurrenllj %3e dog of CoHo „ pe wo. operoted open »d„ 

Proctocol I The effect of section and stimulation ether anarsthesia . 

of the phrenic nerve upon the nbs to which the dia The same exjienraent was earned * 

phragm is attached Dog with broad thorax —one with a narrow thorax and a high diapnrag 

Male dog of Spamel type was operated upon under maticarch tv, 

ether anrsthesia drop method Through a small in Section of the nerve produced a dwease in me 

cisionlowinthecervacalregionthenghlphremcDcrve eicuTiioa of the nght costal ^ve 

was exposed and a thread run beneath it The ab Stimulation of the distal end of he se «ed 
domen was then opened and after the normal func svncbfonously mth each P 

tionmg of both Lphragmatic halves had been m^cd excursion of the nghl costal ma pn 

: . .si^ v ,« elovM with sdver dips ConUnuous stimulation of the , 

The right and left lower costal marguis were then bnef initial increase in the excursion » owe 
erposed through .mJl mdoi.U.ry ucion, Threod imrktd doerra.e (F.g 3 ) 


representi the pressure la the 
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ProIcKol 3 The effect of section of the phrenic AFTER 

nene upon the movement of the nbs to which the +2 -• — — p' ■ ■ — 

tohragin « attached in a dog m which there had 
b«ii produced high adhesions between the dia 
pfirsgjn and the chest wall 

Mile police dog weight 10 kilograms was oper 
“Pon under ether anisthesia 
Through an upper abdominal incision the tight 
« ° . diaphragm was sutured to the chest 

^ let el of the fourth rib in the midaaiUarj 

ii' j I * mattress sutures were passed through 
lie (uaphragm and the chest wall so that the free 
hung on the outside of the body and that each 
suture when tied surrounded a rib The right phren 
exposed m the neck and the costochon 
were laid bare for 
«,r. r,^. of the recording apparatus Threads 
nirA H two points and earned down 
amriitj)* pullers and 

muscle levers in such a manner that an 
movement of the ribs would produce an 
levers and vice \mrsa The 
tracings upon a re 
^Per The upper lever recorded the 
thora*, (he lower those of the 
showed. J'.Wi ‘"""8 "« *> ^his 

('•orLr.t"l*iH’^Ji?“‘*J.''’”®^®°'ementofthebem» 
loUawonff*.. the adhesions had been produced 
rnovem^f* ‘I*® phrenic nerve the 

'll section of the phrenic 

sdhewnr’V^® tnovement of the nbs m a man with 
fie”!hesi V^ half of the diaphragm 

cami^/.k **mgle American laborer of 40 years 
t'onal Research and fcduca 

of Dulmn f complaining of the usual symptoms 
tea^rW^~? tuberculosis of j years duration A 
oa the leff «k a pleunsy with effusion 

rations ph treated by repeated aspi 

mnfir-B/v) ^ and sputum csaminations 

ber^lo^ ^"i.'^^enosis of bilateral pulmonary tu 
sions KaII^ roentgenogram showed high adhe 
"all diaphragm and the tboraoc 

‘fescent of j fluoroscope showed no 

tion It i< ■!./ diaphragm On phy sicil eiamina 
out the left ?k"‘^ emeat of the nbs through 

on markedly restneted and that 

ra«ard downward and 

pain m t^is^repo?^^ complained of inspiratory 

tracieii^^nK ^ phrenic nerve was e« 

after'the Obsenation of the respiratory movements 
rao'e^! * marked increase m the 
nbs now k* *•’* effected side The lower 

tion an,r tV *” *k* direction on irupira 

to the "nerafmn h ^ present previous 

d anv ? disaPt^ared There was little 

nv further elecation of the diaphragm 

ni»n the moeiment ol the „b, « mSn «iih 


BEFORE 

F>8 9 Diagrammatic illustration of the effect of paral 
vsis ol the hemidiaphragm upon the intrapleural pressure 
vnm,n Before the operation the pressure ranged between 
oonespirationand —3 centimeters of water on in piration 
Wter the operaliOD the expiratory level was raistd to +a 
cenlimeten of waier and the inspiratory lev el to zero 

adhesions between the left half of the diaphragm 
and the chest wall 

Mr J C a single American office worker 30 years 
of age entered the Research and Educational Hos 
pital of the University of Illinois complaining of a 
draining sinus of the left aullarv region On the 
basis ol clinical and roentgenological examinations a 
diagnosis of chronic empv ema w 1$ made Following 
a course ol pulmonary irrigations he was operated 
upon and a cavity was found which was bounded 
below by the diaphragm and extended upward and 
posteriorly under the scapula The nbs and inter 
costal tissues overlying il were resected and »he 
wound packed Healing progressed satisfactorily 
save that a small sinus persisted 

Six months later the sums was still prevnt and 
examination at this lime showed that on inspiration 
the area of th-* old wound was drawn foroblv m 
ward and downward that there vvas a paradoxical 
rnovement of the nbs of the entire lower thorax and 
that the movement of the upper nbs was markedly 
restneted It seemed obvious that these phenomena 

“.S'.?'?'.'!’’’' •■‘'’"'"l ■luphiagm 

and that thu continuous intermittent tuir was a 
factor in preventing healing of the sinus For this 
reason the left phrenic nerve was extracted Fol 
owing the operation the area of the wound was no 
Soml'? -n^Piration and the move 

meat of the upper ribs was markedh increased The 
from the sinus was decreased by 50 wr 

had ‘he operatmn 

bad been I 600 cubic centimeters was ruined m Tx* 
cubic centimeters 

In tha case high adhcMons bet« e(,n the du 

phrapn and the chest nail prodneed a paS 
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doxical moxemeat of the lo«er thorax Thla Alter „c!.on of the oene the pressure ,n both 
was re\ersed b> paraljzm^ the diaphragm pJcaral ca«ties rose Both the in=.pirator> and em 
with the result that the vital capaat> was levels were elevated (Fig 8) 

increased rather than reduced t" . slight rue m the mtra 

Pkuwl pressures u when tested b> the water man 

?Wh'w"ar^^ ^ The effect of paralj su of the hemidii 

into It Phragm upon intrapleural pressure in the human 

S » Ks then closed tightb about Air, M C a married nimanij learsof age had 
the tube The opposite end of the tube was con had tuberculosis of the right lung for a lefrs \ 
^ ^ tam^ur manometer arrant to re partial coUap e of the lung had been obtained bi 
c?ff,nr ^ drum /he right artificial pneumothorac To supplement ibu the 

siath rib was exposed in the midaylla and a thread right phrenic ner%e was extracted Immediate!) be 
run from it downward over a puUev and connected fore the operation the pneumothorax needle was in 
with a muscle lever arranged to make tracings di serted into the right pleural caviti and the pressure 
rectij beneath the manometer Inspiration was in read from the water manometer The proximal 
dmatedbj upstrokes of the muscle lever The right column of water was -3 on inspiration oonexpira 
phrenic ne^e was exposed m the neck tion Immediate!) after the operation it was o on 

\ normal tracing was taken Thu showed that on inspiration and +i on expiration The inspiraton 
inspiration the intra abdominal pressure was posi pressure had dropped b\ 3 centimeters of water and 
live on expiration negative The nght phrenic nerve the expiratorv b\ 2 centimeters The range of pres 
ua» then severed FoUomng tbia the rntra ahdomi sure change had been decreased b) i cenf/meter of 
nal pressure became negative on inspiration positive water (Fig 9) 
on expiration 

Protocol^ TbeeflectofparalisjsandcoDtraction ADDENDA 

of the hemidiaphragtn upon the movement of the Experiments performed upon rabbits since this 
upper ribs article was submitted for publication have shown 

The dog was prepared in the same manner a> was the loUowiog bets 

the animal in protocol i Threads running (0 the t Normal re^plratlo^ in the rabbit u nhollv 

muscle leverb were attached to the exposed third diaphragmatic 

ribs instead of to the costal margins After a normal 2 As the diaphragm descends the ribs are 
tracing had been taken tbe right phrenic nerve wa> drawn downward and medianwatd 
clamped and there followed an immediate increase 3 If one phremc nerve be cut the movement of 
in the movement of the ribs of both hemthoraces the ribs is reversed and ihev rue on inspiration 
(Fig s) the ribs of the two hemithoraces moving equsifi 

Continuousstimulationof the distal end of the cut 4 if after one phrenic nerve has been cut the 

nerve with the galvamc current produced a marked midpoint of the diaphragm u fixed bv grasping it 
decrease in Che movetnent of the nbs (Frg b) with a forceps through the opened abdomen so 

Stimulation on each inspiration had the same that it can no longer be drawn toward the sound 

effect (Fig 7) side the movement of the nbs on the sound «ide u 

Prolocol S The effect of paralvsis 0/ the hemidia markedlv curtailed on the side on which the dia 
phragm upon the intrapleural pressures 

Collie tv pe male dog ether anssthesia b\ drop 
method 

Through a small mcuion low m the cervical region 
the right phremc nerve was exposed and a thread 
was run beneath it The abdomen was then opened 
and after the normal functioning of both diaphrag 
matic halves had been verified was dosed with silver 
clips The nght and left lower costal margms were 
then exposed through small tnidaxillan inosions A 
trothar was inserted into each pleural cavntv The 
two thoracic trochars were connected with tajn^ur 
manometers arranged to make tracings one atove 
the other on a rev olvnng smoked drum Below these 
levers two others were placed one for recordmg w 
tioD or stimulation of the nerve and the other the 
time in seconds After a normal tracing had been 
taken the nght phrenic nen e w as damped and cut 


phragm has been paralvzed markedlv increased 
It Is probable that fixation of the midpoint ol 
the diaphragm not onlv prevents the muscle on the 
sound side from exerting a pull upon the iios o 
the opposite side but also that it senes lo fix tne 
mediastinum and allow variations of pressure 1 
the two pleural cavities 

RfcFI-RENCFh 

I Jtoxxiu Cued bv Duchenne 
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/HTHOUGHcarcinoinaof the small mtes 
L\ tineisfortunatelj relati\elj infrequent, 
It IS not so rare but it is of more than 
academic interest In spite of this the sub 
jcct Is practically neglected m the usual works 
on surgery It is ^\ith the hope in mind that 
w presenting a composite word picture of a 
«nes of such cases, diagnosis will be some 
, * simplified It IS an axiom that neo 
P asm of the small intestine is diagnosed be 
■ore operation only on rare occasions 

fhe small bowel may be classi 
inni. or malignant, the benign group 

ain fibroma lipoma and 

malignant group, carcinoma 
Since this paper is to deal 
Primanly with carcinoma of the small m 
Si V <^'snnss with a few words the 
J ct of Sarcoma In 1904 Nothnagel in 
*ilii ■^^^■^psies, reported 24 1 cases of mtes 
in ^ which the growths were 

sj'ntl in none of which was the 
jejunum On the other hand 
Mco in 1905 re\iewed lOj 

so sarcoma of the intestine of which 63 
small bowel and the 
smntn "“"'ber of these in the ileum Occa- 
ivii-t literature one runs across re 

LZ, sarcoma of the small 

nf fk 1. iiiMOfity of Avhich are examples 
^mall round cell and spindle cell types 
recently reported a case of spindle 
betw incidence in sarcoma is 

between 30 and 40 years 

rarity of carcinoma in the 
thi .1 ‘I'testme between the pylorus and 
■he ileocmcal aaKe Le.chtenstern in a series 
fn.,1 1 of the intestinal tract 

lound 16 primary m the ileum Bunting re 

““ ° »1 the small 

j necropsies McKentj le- 
S?e,? 5“ "ecropsics Johnson 

teporlecl the statistics of 4, 8,8 necropsies at 

'kikm iltiilw pubic 


the Vienna General Hospital m which 3 58^ 
cases of carcinoma were revealed 343 of these 
were intestinal of which 10 wert in the ileum 
and none was in the jejunum Hinz founil 
that of 584 cases of carcinoma of the intestinal 
tract 18 were in the small bowel 

It IS easy to see from these reports, that 
there is wide variation in the frequency with 
which carcinoma of the small intestine is 
found This may possibly be due to the care 
with which necropsies are made, to the individ 
ual factor of the physician being able or un 
able, to recognize the condition, and to the 
size and character of the clinic or hospital 
Judd in 1919, reported that, in a number 
of clinics 3 per cent of the intestinal carci 
nomata was found in the small intestine At 
The Mayo Clinic, the incidence of caremo 
mata from the cardiac end of the stomach 
down to and including the rectum is approxi 
mately o 062 per cent Disregarding the type 
of carcinoma there must be some explanation 
of the rarity with which carcinoma is found 
between the pylorus and the ileoc'ccal valve 
As in all matters in which the truth is not 
known there are many theories to account for 
the facts the chief among which are based on 
the following characteristics of the small in 
testinc (i) the fluid nature of its content, (2) 
the alkalinity of the intestinal fluid and (3) 
the absence of abrupt bends In the colon on 
the other hand the content is of a different 
nature and stasis also may play a part in the 
greater frequency with which carcinoma is 
found M'lthout an understanding of the eti 
ology of carcinoma one is wise to avoid at 
tempting to explain the reasons why m one 
place the disease is found comparativcK fre 
quently and m another mfrequenth There is 
not suffiaent evidence to warrant the view 
that carcinoma of the small intestine dev cions 
on the basis of embryonic rests or of morb d 
changes in Brunner’s glands 
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Fig r Constricting an&uUrcarcinoau of the jejunum 


intestine in comfaina 
tton with caranoma elsewhere, as in the stem 
or rectum, were not in 
c^ded The choice was carefuU\ made m 
orfer to fulfill one of the mam purposes of 
this paper, namel>, to establish a basis on 
wtiich diagnosis of pnmar> carcinoma of the 
small intestine might be made 


ACE AND SEN 

The average age of patients with carcinoma 
of the small intestine for the entire group of 
55 was 47 5 jears There was however a 
wide range of variation, the joungest patient 
was 32 jears of age, and the oldest, 69 Eight 
patients w ere less than 40 > ears of age Kev 
ser, in n cases found the average age to be 
439 >^<115 Ewing gave the average age as 
46 5 >ears 

UVreas Lahej m 4914 found the sexc« 
sharing equally m the affliction, we find 37 
males and 18 females This more nearly coin 
ades xnth the figures of Venot and Parcelicr 
70 per cent males and 30 per cent females 


Great difficultv was met m reviewing the 
literature The mam problem lay in detecting 
the cases in which carcinoid tumors were 
w ronglj classified under the title carcinoma 
This fault occurred all too frequently and the 
effort to glean the actual cases of carcinoma 
was doubled 

JUTERIAL 

Judd m his paper in carcinoma of the 
small intestine reported on the cases at 
The Majo Clinic up to the year 1919 We 
carry the report through 1919 to October i, 
1929 (tabulation) Between January 1 1919 
and October r 1929 inclusive carcinoma oc 
curred m the small bowel 31 times, as com 
pared with 2 775 times in the large lx3wel and 
rectum, and 2 646 times in the stomach Add 
ing Judd’s cases, reported in iqig there have 
been 55 cases of carcinoma of the small intes 
tine compared with 4 597 of the large bowel 
and rectum together, and 4,335 of the stomach 

Only those cases were selected in which 
from the surgical standpoint, and m a large 
majority of cases from the pathological stand 
point, the carcinoma was pnmary in the small 
intestine Those cases in which carcinoma 


SYMPTOMS or CARCINOMA OF TltE SMALL 
INTESTINE AS A WHOLE 

The individual picture of carcinoma of the 
small intestine varies but the background re 
mams the same Variations will be brought 
about by (i) extent of the local growth, (2) 
extent and situation of metastasis (3) indi 
vidual resistance and (4) the type and grade 
of carcinoma (Broders classihcation) Since 
the growth lies in the small bowel the sub 
jeetive and objective signs and symptoms are 
chiefly of intestinal origin 
In all cases the chief complaint was 
“abdominal cramps ‘abdominal distress 
“stomach trouble obstruction or other 
terms carrynng the same signihcance From 
this point on in cases of this sort accurate 
diagnosis rests primarily with the physician 
and here must be stressed the importance of 
histoo taking and of the art of analysis 
In duration of sy mptoms there is wide v an 
ation from 2 or 3 months to 5 years or more 
The average in our senes was about 14 to ij 
months Factors which affect duration of 
symptoms are the type and grade of the car 
cinoroa, indivadual resistance and so forth 
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The onset of sjTnptoras maj be frank or 
insidious WTien the initiation of the process 
has been of a\erage or short duration, the on 
set of the illness is generally frank and is 
characterized by a sudden attack of abdoroi 
nal cramps The picture then presented is 
that of acute intestinal obstruction, the mam 
features of which are (i) sudden, se\ere ab 
dominal cramps, most frequenllj localized in 
one of the loiser quadrants, (2) gas and \aiy- 
ing distention, (3) nausea and \omiting, (4) 
\nsible and reverse peristalsis, and (5) bor 
bor)gmus This first attack. IS usuallj ofshort 
duration, a matter of hours, and is followed 
b} complete recoverj Weeks or months may 
pass before another exacerbation of acute in 
tfstinal obstruction occurs This ma> or may 
not be more severe than the preceding attack, 
but with the advancement m the disease the 
tendenc) is for greater severit> and shorter 
intervals between recurrences of the obstruc 
tion Each renewal is sudden and follows a 
meal Late in the course of the trouble, there 
are no intervals of freedom from s>’raptoms 
patients alwajs have gastric distress, but have 
spdls of feeling much worse 
Food djscrasia is a varjing factor Com 
monly one gets a history which simulates, to 
?,“^8ree duodenal ulcer or disease of the gall 
madder and the patient will sa>, “Nothing 
agrees with me’ Since, in manj of these 
cases free h) drocholonc acid is lacking from 
ne stomach it is not strange that in some 
cases there is distress from food Constipation 
more frequentlj complained of than diar 
rhcea WTien there is a histor> of diarrhoea. 
It IS found to have alternated with constipa 
lion and m this simulates carcinoma of the 
colon W e find as Johnson and Susman found 
that constipation in carcinoma of the small 
bowel becomes increasmglj obstinate Occa 
S'onallj, the history of tarry stools and even 
of repeated hxmorrhages from the bowel is 
obtained In the majority of cases however, 
such a history is not given In spite of this 
reemphasize the importance of repeated 
tests for occult blood in the stool 
It may be that the first noticeable change 
tn a patient with carcinoma of the small m 
testine is slowly developing animia The 
anxmia is progressiv e and it is not unusual for 



Fig i MarUd ulceralion m censtnctinB annular car 
emoma of the jejunum 


the victim to present himself for treatment of 
‘ pernicious amimia ” Often it is only with 
considerable difficulty that a differential diag 
nosis can be made m a case of advanced sec 
ondary an-cmia It does not respond to ad 
mmistrauon of liver or to other methods of 
treatment now prescribed As the anxmia 
creeps on malaise keeps apace Suffice it to 
say that in the presence of unexplained sec- 
ondary anemia, the possibility of a malignant 
lesion of the small intestine should be kept in 
rnmd The average concentration of hemo 
globin in our scries of cases was 59 5 per cent 
It was 40 per cent or less in 9 cases Regardless 
of the concentration of hemoglobin being 
lugher in some cases than one would exDect 
rto ap,*„a„re ot the pat.ent is pale and 
jnst> The aserage color mdcT aas o 675 m 

dSsS^^ s,stolic and 70 

diastolic Considering the mean age as a? - 
>ears this is somewhat low ^ 
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GENERAL ENAMINATION 
In giMng the results of general e'^amination, 
v>e confine oursehes to positne features that 
are directlj relatne to carcinoma of the gTnall 
intestine \\ e dismiss secondary signs, such as 
those referable to the head, neck, thoraT, and 
genifo urinary system, not forgetting that 
they are important m determining risk and 
prognosis, and that they may be so numerous 
and serious as to obscure the pnmar> trouble 
The patient is generally anemic may be 
cachectic, and has lost some eight In our 
senes, the ayerage loss yyas pounds 
The results of abdominal eramination de 
pend of course, on the stage of the disease at 
nhich It lb made It is not usual at the clinic 
to see patients in the stage of acute obbtruc 
tion but undoubtedly most of them are seen 
by a physician at such times Therefore it is 
yyell to remember the picture of acute high 
intestinal obstruction and to consider neo 
plasm of the small intestine as a possibility in 
Its causation Because the duration of signs of 
acute obstruction is short (a matter of hours) 
and because it usually is reheyed, ree consider 
mainly the signs that appear in the mter\a1s 
and that become more marked as the disease 
progresses First, inspection tc\tals visible 
and reier«e peristalsis Distention is lanabJe 
but frequently is seen later m the course of the 
trouble y\hen the obstruction becomes more 
chronic Second palpation discloses tender 
ness and rigidity usually more marked oier a 
guen area which changes with the situation 
of the grow th If a mass is palpable and often 
one IS It IS moyable and tender unless the 
grow th has broken its bounds and has become 
adherent to a fixed object But as a rule 
when a mass is palpable and moyable ‘ slips 
away from the fingers and is tender and 
when other signs and symptoms are present 
csrctnoma o! the sma)) mtesUne may well be 
suspected Third auscultation is not always 
necessary in order to locate the groirth Gur 
gling at thepoint of obstruction may be audible 
at some distance Borbory gmus is a signifi 
cant ob'eryation 

SPECUL ENtMINyTIONS 
In 20 cates analysis of gastric content was 
done Of these, m 9 there w as no free hy dro 


chlonc acid, in 4 marked decrease, m i 
hyperacidity (total acidity of 90 and free 
hydrochloric acid of 70, m terms of cubic 
centimeters of tenth normal sodium hydrot 
ide), and in the others acidity was aierage in 
degree The situation of the grow th seemed to 
haye no connection with these data 
Proctoscopic examination usually gives neg 
atiye results, although occasionally rectal or 
anal papills or polyps are discoiered The 
trouble of making the examination is worth 
while howeier in order to help rule out 
disease of the lower part of the bowel 
Roentgenological examination is important 
from a negatne standpoint that is when the 
patient shows signs and symptoms of some 
intestinal lesion it is of yalue in aiding in the 
elimination from the diagnosis of duodenal 
ulcer, and of disease of the stomach or colon 
An occasional case is diagnosed by roentgeno- 
logical examination Crane of The Mayo 
Clinic some time ago stated that when there 
was prolonged gastric retention w ithout signs 
of gastric pyloric or bulbar inyohement the 
suspicion of carcinoma of the duodenum 
should be aroused 

Portis and Portis in i9-»j reported a case 
diagnosed roentgenologically as a probable 
case of tumoTo! the jejunum ” The diagnosis 
was based on the following data f i) the stem 
ach was negatiye (2) the duodtrium wa* 
dilated , {3) the small bowel near the duodenum 
filled and remained filled gmng the appear 
anceof a stomach with an a’r space above the 
fluid leycl (4) the bowel at a point distal to 
the dilatation was defmitely constricted and 
(5) reseise peristalsis wa^ obsened m (he 
dilated portion proximal to the constriction 
The surgeon at operation, found an annular 
growth m the jejunum near the I'eum for 
which resection and lateral anastomosis were 
done 

Clark reported a case in lo’h in which tre 
lesion was located by roentgenological exami 
nation 

Soper, to illustrate the value of roentgeno 
Io<ncal examination of the small intestine 
ci^ II cases in one oJ which there was car 
cinoma 12 5 centimeters downward ‘^01" 
li<»ainent of Treita and m one a sarcoma ol the 
spindle cell type 33 centimeters below the 
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Fi, 3 \pplicatjon of damn to one leu of the bond Ht, 4 Both bUdes of the clamp m place remoial of 
mesentery ligated the segment of the bond with cauter} 


ligament of Treitz He stated, in conclusion 
that intensi\e study of the course of a barium 
meal m its passage through the small intestine 
IS necessary m order to establish a diagnosis 
lie believe that the danger of increasing the 
obstruction b\ retention of barium m an al 
read) obstructed intestine unless satisfactory 
means for its remov al are av ailable, is a serious 
handicap to a successful surgteal procedure 

PVTIIOLOOV 

In the majority of our senes of cases the 
tumors Mere reported pathologically, to rep 
resent the various grades of adtnocaremoma 
It IS hoped that at a future date mc may re 
port m greater detail the pathological aspects 
of carcinoma of the small intestine However 
tbt two most common forms arc those which 
develop ot\ degenerating polyps and the ring 
type which simulates the growth commonly 
found in the large intestine igs i and 2) 

Bland Sutton in 1914 stated that earn 
noma occurred more commonlv in the <luode 
num short as It IS than in cither the jejunum 
Or ileum \\ e on the other hand hnd that of 
thcue three the highest incidence t;, in the 
Jejunum with the frequency of lesions in the 
duodenum and ileum approximately equal 
There «iecms to be no cvulcncc to lead one to 
believe that carcinoma in the duoilenum devel 
ops on the basis of chronic ulcer Judd like 
Wise drew this conclusion 


Mueller recalled, in 1925 the important 
consideration of carcinoma of the ampulla of 
Vater He believed that probably the most 
common origin of growths in this region was 
from the duodenal mucosa at the papilla, and 
also, that carcinoma of any part of the duodc 
num may involve the papilla by extension 
This we have «ecn in one ca«e, with the inter 
mittent jaundice he described 
In 21 cases (38 per cent), the carcinomata 
were found in the jejunum A surprising num 
ber of ihe^e was at or a short distance from 
the ligament of Treitz 

In 14 cases the carcinoma was primary in 
the ileum At the iIeoca;cal valve it is some 
times difficult to determine w hether the grow t h 
has extended into or from the ileum Carci 
nomata of the ileoccccal coil how cv cr, are rare 
they have occurred at the clinic only seven 
times in the last 10 y ears Recently , a case 
of localized tuberculosis of the ilcum was ob 
served 75 centimeters from the ileocecal 
valve and the historv m many respects was 
similar to that in carcinoma of the small in 
testine This condition must be remembered 
as one difficult to distinguish from carcinoma 
except at operation 

MET VST VSIS 

Metastasis is a common accompaniment of 
malignancv in the small bowel Invasion af 
fects, first, the mesentenc lymph nodes and 
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peritoneum, then the luer. lung^ long bones, olognal conditions of the smaU bond are so 
nna spvnal dura., m order Jleiastasb tales c'cceedingly rare except for the irauinatic 
pfa^,probaDij,atanearIj stage of the disease lesions that demand resection that opportu 
and obMousIy influences seriousl> the unde nitj to ti>e this dean method of anastoWis 
sirable outlook in lesions in this situation In jn the small intesime has been »la{neJ> in 
one in eser> three of our cases, at the tune of frequent Howestr rve base used it three 
operation, there -was meustasis which either times m this senes establishini: an end to end 
excluded radical surgical measures, or, if the anastomosis m tno instances and m one in 
metastasis was present only in the lymph stance lateral anastomosii. The choice be 
nodes influenced unfasorabl) the ullunatc tweenend to endandlateralanastomosismre 
outcome establishment of the continuity of the bowel 

iREATMEsr either Urge or small u a question and must 

The treatment of carcinoma of the small be settled m each case m accordance nifh the 
bowel when the growth is removable, ob\» choice and experipnce of the individual opera 

ousl) IS resection, with re establi hment of the tor It is our belief that in most instances 

contiriuity of the lumen of the bowel When, and certainly m lesions of the smill bowel 
because of the attendant obstruction it is not end to end anastomosu is the method ol 
removable or resectable entero anastomosis, choice The advantages of an aseptic type of 
side tracking the pathologic il lesion is the anastomosU are not satisfactorily established 
procedure of choice Occasionally one will fetl but suffice it to say that, other things being 
justified in doing resection, with anastomosis equal the more cleanly two sections of bowel 
in the pre‘'ence of metastasis since thi> occa are joined the more satisfactory the outcome 
sionally may be accomplished m a mobile seg should be because of the decreased chances of 
ment of bowel almost as readily and with as penloneal contamination The damp method 
little danger of contamination as a ^rde track of aseptic anastomosis in our hands, has 
mgpilbative entero anastomosis proved simple and satisfactory (higs j to lo) 

In accomplishing resection of a segment of Cci the end to end anastomosis which is the 
the bowel w hich is to be rejoined under favor simplest method of joining the bow el the st^ 
able conditions it has been our practice to are relatively few and easily accompfi=h«d 
emp'ov an aseptic type of anastomosis over a They consist of the following (i) ligation of 
three bladed damp, devased by one of us the vessels supplying blood to the segment to 
(Rankin) and used satisfactorily in a large be removed, {2) application of the ol 

series of resections of the large bowel Path the damp, incorporating a loop of small bowel 
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la either blade and, before application, mak 
inj sure of the blood supply to either end 
remo\al of the affected segment with the 
cauterv after appljjng another clamp above 
iM Kankin clamp, (4) application of a row of 
wures around the entire circumference of the 
MW before withdrawal of the clamp (5) 
^ Mranal of the clamp and tjing of sutures, 
ari of a second row of sutures 

una the entire circumference of the bowel 
r of the mesenteric defect, and (8) 

. c„^ » diaphragm b> mvaginatmg 

. through the anastomosis If the su 
ctiifc through the subpentoncal 

fnm 1 ®P^^^tion of resection maj be ac 
ornplished absolutely without contamination 
nrpc.!,!”*? Strong enough to cause sufficient 
rut into control hxmorrhage from the end 
theliid If lu agglutination keeps 

s dr-.,. , oowel closed until the suture 
Pre'enting leakage We 
tur? 0-1 ^condarj hxmorrhage, sine 
rcscctif,,, r c^^scs m which 

acenmr,!. u I , bowel has been 

•’Method Its simplicity 

ommpnH application, we believe, rcc 

'"’"end Its continued u^e 

PROGNOSIS 

carcinoma of the small 
f^rton f., ”’^'^*""Smwthisapparentlv satis 
resection or whether the operation 


Fic 10 


IS palliative is unsatisfactory and the length 
oflife even following resection isshort There 
IS no difficulty in deciding once the abdomen 
IS open, whether or not resection is feasible 
Any tumor which is removable should be ex 
tirpated whether or not lymph nodes are 
involved because it is almost as simple a 
procedure to do an end to end anastomosis in 
the small bowel as it is to do a sidetracking 
literal anastomosis which excludes the lesion 
Occasionally blind enterostomy is the proce 
dure of choice in a case of acute obstruction 
in which one does not feel that even explora 
tion Is warranted This may tide the patient 
over until a more radical step may be taken 
The lives of most of our patients have been 
short even after removal of the growth No 
patient in this scries has yet lived longer than 
3 years The range of life of those who have 
lived was from i month to 3 years, and the 
average was less than a year 
Death comes at an early stage in carcinoma 
of the small bowel when compared with re 
sociable growths of the large bowel and of 
other portions of the gastro intestinal tract 
Perhaps the digestive actmty of this portion 
of the alimentary canal, the abundant lym 
phatic suppiv, and the high grade of malig 
nanev of the neoplasms are important factors 
m the gravity of the prognosis 
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peritoneum, then the luer. lungs, long bones, ological conditions of the small bowel are so 
ana spinal dura in order Metastasis tales eiceeding)} rare, etcept /or the traumatic 
place, probablj , at an eirlj stage of the disease lesions that demand resection that opportu 
and obaaousl} influences senouslj the unde nit) to use this clean method of anastomosis 
sirable outlook in lesions m this situation In m the small intestine has been relamel) in 
one in ever) three of our cases at the time of frequent However, we have used it three 
operation there was metastasis which either times lo this senes, e&tablishing an end to end 
excluded radical surgical measures or, if the anastomosis in two instances and m one in 
metastasis was present onl> in the l)TOph stance lateral anastomosis The choice be 
nodes, influenced unfavorabl) the ultimate tweenend to-endandlaterdlanastomosisinre 
outcome estabbshment of the continuity of the bowel 

TSi:ATi£EST either large or small a question and must 

The treatment of carcinoma of the small be settled in each case m accordance with the 
bowel when the growth is removable, obvi choice and experience of the individual opera 
OU& 1 ) is resection with re establishment of the lor It is our belief that in most instances 
continuit) of the lumen of the bowel When and certainly in legions of the small bowel, 
because of the attendant obstruction, It is not end to-end anastomosis i> the method of 
removable or resectable, entero anastomosis choice The advantages of an aseptic t)pc ol 
side tracking the pathological lesion is the anastomosis are not satisfactonl) established 
procedure of choice Occasionally one will feel but suffice it to si) that other things being 
justified in doing resection with anastomosis, equal the more cleanl) two sections of bowel 
in the presence of metastasis since this occa are joined the more salisfactor) the outcome 
sionallj ma) be accomplished in a mobile seg should be because of the decreased chances of 
ment of bowel almost as readil) and with as peritoneal contamination The clamp method 
little danger of contamination as a side track of aseptic anastomosis in our hands has 
mg palliative entero anastomosis proved simple and satisfactor) (Figs 3 to 10) 

In accomplishing resection of a segment of In the end to end anastomosis which is the 
the bowel w hich is to be rejoined, under favor simplest method of joining the bow el, the steps 

able conditions it has been our practice to are relativel) few and easil) accompfished 
emplov an aseptic tj-pe of anastomosis over d The) consist of the folloinng (i) ligation of 
three bladed clamp, devised b> one of us the vessels supplying blood to the segment to 
/Rankin) and u<ed satisfactonl) m a large be removed, (2) application of the b a^s 0 
senes of resections of the large bowel Path the clamp, incorporating a loop of small t>ow ei 
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7 Roentgenological examination is of par 
ticular importance onl> from a negativ e stand- 
point in the present state of knowledge, but it 
'eems bkely that future progress along diag 
nostic lines mil make the roentgenological 
exammation much more accurate and definite 

8 Resection and end to end anastomosis is 
the surgical procedure of choice \Vhen this is 
not possible lateral entero anastomosis should 
be done to short-circuit the obstruction 

9 The prognosis is poor regardless of the 
surgical procedure 

10 ^ietastasls takes place earlj 


BIBLIOGRAPHY 

1 Blash) Sciton, Jobs On cancer of the duodenuiD 
and small intestine Bnt M J 1914 u 6s3-<5s7 

1 Bdminc C H Multiple primary cafcinomaia of the 
ilemn Johns Hopkiiu Hosp Bull 1904 iv 389- 
_S94- 

3 Cuu. E D Carcinoma of the small intestine car 
einooa of ileum Sure Gnec &Obst 1976 xbii 
7S7 76s 


4 CoKaxs E Jf andFAIRDA^K HAT Sarcomata 

of the alimentary canal Tilth report of a case Tr 
Path &c Lend 1905 Ivi 20-4? 

5 Ilrvz RrjviioLD Ueber den pnmaeren Duenndarm 

krebs Arch f Uin Chir igia icu 305-362 

6 JoHXON Raymovd Carcinoma of the jejunum and 

ileum Bnt J Surg 1911 is 422-430 

7 JCDD E S Carcinoma of the small intestine J 

Lancet 1919 zxux 159-169 

8 Resser C R a case of carcinoma of the jejunum 

with remarks on malignant disease of the small 
utestme Lancet 1908 11 304-306 

9 LaUEY F If Carcinoma of the small intestine Ann 

Surt, 191S XU 428-43* 

10 Leicuienstern Ziemssens Handbuch 18S8 vii 

5*3 

11 McKentv F E Primary carcinoma of the appendiR 

BuU Roy VictonaHosp 1911 1 56-73 

12 Mitelles C P Caremoma of ampulla of Vater Tr 

Am Surg Ass 19*^ xlui 393-400 

13 Nothsacel H Spenelle Pathologic und Therapie 

1904 xvii 308 

14 PoRTis il M and Portis S A C-arcinoraa of the 

small bonel Am J Roentgenol 1923 x 419-423 

15 SoPE* H V, Caremoma and other lesions of the 

small intestine J Am M Ass 1929 xcii 286-291 
t6 StsiuN M P Carcinoma of the small intestine 
Med J Australia 1928 1 463-467 
17 \feV0T A andPARCEUZR A Le caronome pncmtif 
du jejuno ))6on Kev dechirjigij xlvii, 678-712 



946 


SURGER\, G\NECOLOG\ AM) 0BSTETRIC5 


CASES OP CARCINOIIA OF THE SHALL EsTESTIKE 
SEEN AT THE MA^O CLIKIC 


Duodenum 

Jejunum 

Ileum 

JfuJtipJe 

Undetermined 

Total 


ILLUSTRATIVE C\SE 


a heart and tioghngrn the feet at night She 
had had trouble -svith bloating at night and had a 
iMbog of pressure in the thorax There »as no gross 
blood in the stool but cr>throc>tes were found 
microscopicall> 

On eiaminatioa the patient t\as found to be 
anxmic Otherwise the etamination was negatue 
except for the abdomen which asms distended and 
tender (graded i) On stimulation of the abdominal 
walls visible peristalsis was easily seen more ott the 
left than on the nght and below the umbilicus A 
definite mass was not felt there was borboijgmus 
graded 3 There had been loss of weight of :6 
the patient a marned woman complained chiefly pounds The blood pressures m piilhmeters of mer 
of cramps tomiting and aoatmiaof >ears dura cuty were 130 sjstolic and 60 diastolic Ifemoglobm 
tion At the onset the abdominal cramps had been was estimated at 37 per cent and the color index 
mild and intermittent, distributed generalJ) over was 06 Analysis 0/ gastric content reieaJed total 
the abdomen and the patient had paid but little acidity of 48 free hydrochlonc acid of 3? and com 
attention to them She had noted a great deal of bined acids of 3-> Two roentgenological examina 
borborj gmus and bloating She had been mildlv tions of the stomach, colon and thorax and one of 
constipated for years, but never had gone more than the gall bladder gave negative results The test for 
a days without a stool She had not soUced blood occult blood in the stool was positive Certainly 
in the stool In the winter of 1027 and 1918 the obstruction was present but the situation of the ob- 
trouble had become more noticeable, one severe at structioo was uaknowii Roentgenological eramms 
tack had lasted a few weelcs and had been accom tion of the colon gave negative but not cooclusivelv 
pamed by vomiting There had been no blood jn negative, results The diagnosis was as follows tu 
the vomitus however Pam at this time bad iMgun mor of the small bowel (50 per cent) volvulus fjs 
m the right lower quadrant of the abdomen bad P<r cent) and mahgoant condition of the colon (25 
passed up along the line of the ascending colon and P«r cent) 

under both Costal margins into the thorax At operation carcinoma at the duodenojejunal 

The patient came to the clmic in September ioj8 juncture, with partial intestinal obstruction was 
and was la hospital a w-eeks All roentgenological found Duodenojejunostomy was done with anasto 
evaminations gave negative results She was given mosis between the third part of the duodenum and 
a diet high in vitamines and bver Blood was found * point in the jejunum 13 centimeters below the 
jn the stool on microscopic etaminaUon and evidence grog'll! Evidence of metastasis was not found rue 
of blood was obtained by the guaiac test In Octo growth was not resected becau^ the mesentery was 
btr, 191S, afier a pemS ol dieting there teas »ot » tlfeb F”" >«" ll" 

much objective change she felt better however In improved rn^riTremve 

Janiury 1929 cramps persisted to some extent she conclusiu s 

was given fetal liver powder, roentgenological ex i Carcinoma of the small intestine IS /are, 
ammations gave negative results represents at The Mayo Clime, 0 062 per 

The patient returned home in January and a /ei* the cases of carcinoma of Che gaslfO 

days after her arrival severe pain appeared m the 
right lower quadrant of the abdomen the pain radi intestma t ct 
ated jong the ascending colon to the margin of the 2 The primary signs and symp 
ribs and then to the back The liver powdcrsccmed directly relative to intermittent obstruction 
to bring on the attacks vomiting and pam ceased and to secondary animia 
vvub ce satioa of administration of liver powder Duration of symiptoms varies with the 

Uhen idministnUcB 0/ the ponder was resumed, x,,/ .x. ,, praee rs U to ij 

attacks recommenced She entered a hospital near individual case, but ttie average is 14 a 
hsT home and continuous rolling gurgbng and months ^ 

splashing in the abdomen were noted Following ^ A movable tender mass that slips aw ay 
thi attack the patient s progress was saUsfactory from the fingers” should arouse suspicion 
until the attack which caused her to return to the ^ ,pj^g tendency as noted in the history is 

^^'len davs before the patient returned pain had for constipation ^ 

anpeared in the upper part of the abdomen Later tom and for it to become increasingly 

the pam had moved downward Distention with ^ate, although occasionally it is mtersperscu 

gas pressure against the heart and pdpita^on attacks of diarrhoea 

Voting The patient complained of nervousness portant in suspiaous cases 
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weakness and loss of weight in 3 cases, and 
lomitmg m 2 cases Manj patients men 
tioned other conditions m addition to their 
chief complaints 

Thirt) se\en of the patients had a com 
plaint of such indefinite epigastnc distress 
as fullness after meals, belching of gas, and 
sour stomach 

Thirtj se\en patients complained of epi 
gistnc pain which vaned from a burning, 
gnamng type of pam to definite, se%ere epi 
gastnc pain Fifteen of these patients ga\e 
a history suggestne of peptic ulcer, with 
penodic spells of distress characterized b> 
the sequence of pam, food, and ease 

The loss of weight ranged from 5 to 70 
pounds m a penod \arying from 2 weeks to 
se\eral jears The average loss was 23 pounds 
ifi 4 months Ele\en of the patients had not 
lost weight at the time they came to operation 

Twentj SIX of the patients had demonstra 
ble epigastric tumors Four of this group, as 
Mentioned, presented themselves at the 
clime with the chief complaint of tumor 
some of the tumors were Axed and some 
moved on respiration One was palpable 
cnl> when the patient was in a standing 
position One patient had visible gastric 
pcnstalsis 

The tumor was situated in the mid epi 
Sostnum m 13 cases, to the left of the epi 
gasirium in n cases and to the right of the 
cpigastnum in 2 cases In a few of these 
ca^it was situated below the umbilicus 

The presence of a palpable tumor does not 
to have any evident relationship to the 
resectability of the lesion or to the prognosis 
io 2 of the cases of palpable tumor, the roent 
genographic report was of a normal stomach 
ixteen or more than half of the cases of 
tumor fell within the operable group Five of 
be 12 patients who were living when last 
heard from, one of whom had lived 9 years, 
^ere included in the group wath palpable 
tumor 

Sixteen of the patients gave a history of 
gastro intestinal hemorrhages for a penod of 
r to 9 months Black, tarry stools were most 
|requentl> noted, although a few of the pa 
tients had vomited blood The haemorrhages 
^ere single or repeated One patient had a 


TABLE I — C0Mr\Rl'50V OF FREQUENCE OF 
S\RCOM\ AND CVRCIVOMV 



1 Casn 



SiTcoma 1 

Carcinoma 


■90^ >91$ 

S 

1*3' 

I 226 

1916 1920 

IS 

573 

I 65 

1921 192} 

21 

118} 

I S6 

1926 1928 

6 

821 
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fatal hemorrhage following simple explora 
tion for what proved to be inoperable sar- 
coma of the stomach 

Twenty seven patients Chalf of the series) 
complained of occasional or daily vomiting 
Few gave a history of a retention tyqie of 
vomiting, a few induced vomiting for relief of 
symptoms 

The concentration of hmmoglobm vaned 
from a high figure of 88 per cent to a low Ag 
ure of 24 per cent Forty three patients had 
a value for hTmoglobm above 50 per cent 
In the group of 43 patients with a reading for 
hxmoglobin above 50 per cent, only 7 had a 
clinical history of gastro intestinal haimor 
rhage Six of the group of 10 patients with a 
reading below 50 per cent had a clinical 
history of bleeding The ratio between 
those with a reading for hamoglobin below 
50 per cent to those with a reading above 50 
per cent was as i to 4 

Determination of the gastnc acids was 
made in 42 of the 54 cases In this group, 
free hydrochloric acid was absent in 17 In 
25 cases the average reading for free hydro 
chlonc acid m terms of cubic centimeters of 
tenth normal sodium hydroxide, was 37, the 
highest value for free hydrochloric acid was 
66 

If the 25 cases with free hydrochloric acid 
be divided into three groups, the following 
values were found o to 30, with an average 
of 17, in 17 cases, 30 to 50, with an average of 
41 ms cases, and 50 or more, with an average 
of 57, m 3 cases 

Five of the group showed considerable re- 
tention of gastnc content, the maximal reten 
Uon was 2,000 cubic centimeters and the aver 
age for the 4 cases i 036 cubic centimeters 

Roentgenological studies were made m dx 
of the senes and the following diagnoses were 
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R ecognition of sarcomatous gastnc 

lesions dates back to 1847, when 
Bruch reported the first case on record 
Ewing estimated that sarcomata constitute 
about I per cent of gastric tumors Haggard 
renewed the subject up to 1920 and found 
that 244 cases of sarcoma of the stomach had 
been reported m the literature, in 107 of 
these the patients came to operation Masson 
renewed the cases which occurred at The 
Majo Chnic from 190S to 1920 mclusi\e,and 
found 13 pro\ed cases of sarcoma in 2,067 
cases of malignant lesions of the stomach, a 
ratio of r sarcoma to 159 carcinomata of the 
stomach 

This report is a clinical anal> ais of 54 cases 
of sarcoma of the stomach which ba\e been 
studied at The Majo Cbnic from January, 
1Q08 to July, 1929, inclusne Diagnosis in 
all of the cases but one w as made as a result of 
surgical interNention for gastnc lesions, m 
the one exception, a sarcomatous lesion of the 
stomach was found at necrops) In 5 cases 
tissue was not remosed at operation, the 
diagnosis was based on the gross appearance 
of the inoperable tumor In j instances the 
pathologist reported the possibility of the 
tissue being cellular caranoma In one m 
stance the stoma of a gastro-enterostom> 
was in\ohed so that there were 45 cases in 


patient as bcmg 85 > ears of age The as erage 
age Id the cases reported in the literature is 
about 40 >ears, whereas the average age of 
patients with carcinoma of the stomach is 61 
>ears 

In our senes, the joungest patient was 
agediojears and the oldest, 67 Theaverage 
age for the whole group was 43 jears This 
confirms the opinion of most writers that 
sarcoma of the stomach occurs earlier in life 
than does carcinoma of the stomach The 
numbers of cases in vanous age periods were 
as follows from 10 to 20 jears, 2 cases, from 
20 to 30 >ears 7 cases, from 30 to 40 jears 
7 cases, from 40 to 50 jears, 16 cases from 
50 to 60 jears 12 cases and from 60 to 70 
jears, 10 cases 

The literature conveys the impression that 
occurrence of sarcoma of the stomach is equal 
m both sexes In our senes there were 31 
mates and 13 females 

In onij 4 cases in the senes of 54 cases 
wasabistorj of a mabgnant lesion m the im 
mediate family elicited The father of one 
patient had carcinoma of the stomach, the 
brother of another patient had carcinoma of 
the intestine a third reported that his son had 
carcinoma of the rectum, a fourth said his 
mother had carcinoma, the site of which he 
did not know 


which a definite diagnosis of sarcoma of the r.rKinr 

stomach was made and 9 cases m which the 

diagnosis was ‘ probablj sarcoma ' The average duration of the sjmptoms of 

The jearlj incidence of sarcoma of the whichthepatientscompfamedwas iSmonths 
stomach as seen at the clinic has not been at Sixteen of the group had had svmptoms for 
all constant It has vaned from i to 6 cases from 2 to 9 jears The average for 
a jear There was a similar fluctuation in maimng 38 patients was onlj 6 months 
the ratio of sarcoma to carcinoma dunng this average durauon of sjmptoms in cavs that 
penod with an average ratio of i case of proved to be inoperable was 11 months 
sarcortia to 1 1 1 of carcinoma, in a total group The presenting sj-mptoms v aned from a 
of jTto cases of malignant lesions of the localizable gastnc disorder to mdebnUe 
tTable I) general abnormal coaditions which did not 

The of these patients were comparable indicate the seat of trouble The vanous 
to those" reported from other sources Fm chief complaints were as follows 

1 n Tonortpd the voungest patient as m 23 cases epigastric pain in ig cases ep 

vwTof^ge Gosit reported the oldest gastnc tumor m 4 cases, bleeding m 3 cases 
^ Subauit<a tot (abbcttioa OnsbcT i ■9>9 



BALFOUR AND JrcC\NN SARCOMA OF THE STOMACH 


949 


ffealness and loss of \\eight m 3 cases, and 
vomiting m 2 cases Manj patients men 
toned other conditions m addition to their 
cluef complaints 

Hurt) seven of the patients had a com 
plaint of such indefinite epigastnc distress 
as fullness after meals, belching of gas, and 
sour stomach 

Tiurt} seven patients complained of epi 
pstnc pain which \aried from a burning 
gnawing t>pe of pain to definite, severe epi 
gastnc pain Fifteen of these patients gave 
a history suggestive of peptic ulcer, with 
^nodic spells of distress charactenzed by 
of pain, food, and ease 
The loss of weight ranged from 5 to 70 
pounds m a period varying from 3 weeks to 
severaljears The average loss was 23 pounds 
« 4 moiiths Eleven of the patients had not 
ost weight at the time they came to operation 
twenty six of the patients had demonstra 
tpigastric tumors Four of this group, as 
Presented themselves at the 
e complaint of tumor 

tumors were fixed, and some 
fMP'ration One was palpable 
patient was m a standing 
PtnstaL had visible gastnc 

was situated m the mid epi 
£ 3“"^ ^0 the left of the epi 

eniiT, ^ases, and to the right of the 

PjWnum in 2 cases In a few of these 
TKa situated below the umbilicus 
seem °f a palpable tumor does not 

re<:flrf VI ^ evident relationship to the 
In nf lesion or to the prognosis 

eenncj V palpable tumor, the roent 

ot a normal stomach 
tumnr f 1?*^ ^^tf of the cases of 

the !•> ^thin the operable group Five of 
hearH , Patients who were living when last 
Were whom had lived 9 years 

tumor the group with palpable 

Rasfri!^,!!! patients gave a history of 

I to o m hreraorrhages for a period of 

lrequentl°”^^^ Black, tarry stools were most 
tienti; Vaj ^oted although a few of the pa 
Were '°™’ted blood The haemorrhages 
S u or repeated One patient had a 
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fatal hannorrhage following simple explora 
tion for what proved to be inoperable sar 
coma of the stomach 

Twenty seven patients (half of the series) 
complained of occasional or daily vomiting 
Few gave a history of a retention type of 
vomiting a few induced vomiting for relief of 
symptoms 

The concentration of ha-moglobm varied 
from a high figure of 88 per cent to a low fig- 
ure of 24 per cent Forty three patients had 
a value for hemoglobin above 50 per cent 
In the group of 43 patients with a reading for 
hemoglobin above 50 per cent, only 7 had a 
clinical history of gastro intestinal hemor 
rhage Six of the group of 10 patients with a 
reading below 50 per cent had a clinical 
history of bleeding The ratio between 
those with a reading for h'tmoglobm below 
50 per cent to those with a reading abov e 50 
per cent was as i to 4 

Determination of the gastnc acids was 
made in 42 of the 54 cases In this group, 
free hydrochloric acid was absent m 17 In 
25 cases the average reading for free hydro 
chlonc aad, m terms of cubic centimeters of 
tenth normal sodium hydroxide, was 37, the 
highest value for free hydrochloric acid was 
66 

If the 25 cases with free hydrochloric acid 
be divided into three groups, the following 
values were found o to 30 with an average 
of 17, m 17 cases, 30 to 50, with an average of 
41 in 5 cases, and 50 or more, with an average 
of 57, m 3 cases 

Five of the group showed considerable re 
tenUon of gastnc content, the maximal reten 
Uon was 2,000 cubic centimeters and the a\ er- 
age for the 4 cases 1,036 cubic centimeters 

Roentgenological studies were made m 45 
of the senes and the following diagnoses were 
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R ECOGxITIOX of sarcomatous gastnc 
lesioas dates back to 1847, ^ben 
Bruch reported the first case on record 
Ewing estimated that sarcomata constitute 
about I per cent of gastnc tumors Haggard 
re\iewed the subject up to i^to and found 
that 244 casts of sarcoma of the stomach had 
been reported in the literature m 107 of 
these the patients came to operation Masson 
reviewed the cases nhich occurred at The 
Majo Cbnic from iqq 8 to 1920 mclusi\e,and 
found 13 prQ\ed cases of sarcoma in 2,067 
cases of malignant lesions of the stomach, a 
ratio of I sarcoma to 139 carcinomata of the 
stomach 

This report is a clinical analjsis of 54 cases 
of sarcoma of the stomach which ha\e been 
studied at The Majo Clinic from Januar>, 
160S to Julj, 1939 inclusi\e Diagnosis tn 
all of the cases but one w as made as a result of 
surgical intervention for gastnc lesions, in 
the one exception, a sarcomatous lesion of the 
stomach was found at necrops> In 5 cases 
tissue was not removed at operation, the 
diagnosis was based on the gross appearance 
of the inoperable tumor In 3 instances the 
pathologist reported the possibdilj of the 
tissue being cellular carcinoma In one in 
stance the stoma of a gastrO'Ontcroatomv 
was involved so that there were 45 cases in 


patient as being 85 jears of age The average 
age in the cases reported m the literature is 
about 40 >ears, whereas the average age of 
patients with carcinoma of the stomach is 61 
)earb 

In our senes, the }oungcst patient was 
aged 10 > ears, and the oldest, 67 The av erage 
age for the whole group was 43 >ears This 
confirms the opinion of most wnters that 
sarcoma of the stomach occurs earlier in life 
than does carcinoma of the stomach The 
numbers of cases in vanous age periods were 
as follows from 10 to 20 jears, 2 ca«es from 
20 to jO jears 7 cases from 30 to 40 vears 
7 cases, from 40 to 50 jears, 16 cases, from 
jO to 60 jears 12 cases and from 60 to 70 
jears jo cases 

The literature convejs the impression that 
occurrence of sarcoma of the stomach is equal 
in both sexes In our senes there were jr 
males and 13 females 

In on!} 4 cases m the «enes of 54 cases 
wasahistorj of a malignant lesion in the im 
mediate familj elicited The father of one 
patient bad carcinoma of the stomach, the 
brother of another patient had carcinoma of 
the intesune, a third reported that his son had 
carnnoma of the rectum, a fourth said his 
mother had carcinoma the sUe of which he 
did not know 


which 3 dchnite diagnose of sura.™ ol Ibe clinical feliliei, 

Stomach was made and 9 cases m which the 

diagnosis was ‘ prabablj sarcoma ’ The average duration of the sjmptoms oi 

The jearlj incidence of sarcoma of the whichtfaepaUeniscomplainedwas iSmontfc 
stomach as seen at the dmic has not been at Sixteen ol the group had had symptom for 
all constant It has vaned from i to 6 cases from 2 to 9 jears The average lor the re 
a tear There was a similar fluctuation in maimng 3S patients was onlj 6 months ice 
the ratio of sarcoma to carcinoma dunng this avenge duration of svmptoros in ca^s tnai 
period, wnth an average ratio of x case of proved to be inoperable was u 
Sicoma to ... of carcooma, ,n a total groop The presenting sj-mptoms 'a"''! * 

S^S'’?bnoS »h,c"..,d not' 

^ ipatontalloc piitli c i n i iB •»*« 
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the gro^fth proved to be irremo\able In 
the 11 others, the grow'th had been success- 
{ullj ^emo^ed surgically Ten patients of 
these 11 are dead The 4 others represent a 
third of the 12 patients nho are reported as 
being ah%e 

Desjardins said that of the sarcomata of 
the stomach, those which arc most favorable 
for treatment b> roentgen ray are lympho 
sarcomata and that if they could be diagnosed 
early enough they might be cured by irra 
diation alone The basis for the effectiveness 
of this treatment is that the lymphocytes 
are more sensitive to the rays than are any 
other cells of the body He has shown that if 
the body of a rabbit is irradiated for an hour, 
destruction of lymiphocytes can be demon- 
strated 

The extent of the irradiation depends very 
much on the cfmical aspects of the case and is 
always an individual problem If the surgeon 
reports the lesion as limited to the stomach, 
then irradiation is bmited to that region If 
lymphatic involvement is reported, then 
irradiation is extended to the nodes over the 
omentum and the perigastric region The 
question of whether or not to treat peripheral 
repons is determined by the presence or 
^sence of palpable nodes in those regions 
From t to 4 courses of treatment may be 
pven to patients as the first senes and these 
may be repeated later as the indications 
arise 

Definite results are obtained in the treat 
ment of lymphosarcoma In cases in which 
the growth has been removed irradiation ap 
paretitly controls the extension of the process 
into lymphatic structures In the inoperable 
cases, It has definite palliative value, and if 
irradiation is intelligently given the condition 
of the patient may be greatly' improved for a 
considerable time Many patients report 
marked improvement in thcit subjective gas 
tnc symptoms as well as m their general con 
dition 

The other types of sarcoma, fibre angio 
sarcoma and myosarcoma hold little promise 
so far as the, efficacy of irradiation is am 
cemed The resistance of these tissues to ir 
radiation is much higher than the sensitive 
ness of the tissues of the upper portion of 


the intestinal tract Irradiation for a period 
sufiBaently prolonged to affect such growths 
would lead to toxic disturbances m the upper 
intestinal mechanism such as are observ ed m 
mechanical intestinal obstruction 

PATIIOLOGV 

The difficulties m diagnosis are not en 
tirely clinical Experienced pathologists oc- 
casionally wall hesitate to make a positive 
diagnosis in cases which prove, by the course 
of the disease and subsequent pathological 
examinations, to be sarcoma In the case 
reported by Freeman, the specimen removed 
was sent to several pathologists of note who 
made diagnoses of carcinoma, lymphosar- 
coma, inflammatory tissue, and chronic 
granuloma 

The sarcomata of the stom ich in the cases 
included m this senes varied from one about 
3 centimeters in diameter in a diverticulum of 
the stomach to a tumor which involved most 
of the stomach Frequently the tumors were 
situati d in the antrum, but usually far enough 
from the pylorus so that obstruction by the 
tumors was uncommon One lesion was re- 
ported at operation to be obstructing the 
pylorus In one instance the tumor extended 
from the stomach beyond the pvlorus, and 
into the duodenum The cardia was never 
involved The most common situation of the 
tumors was on the lesser curvature, but the 
greater curvature and the antenor and pos 
tenor walls were also the site of ongm of the 
lesions 

In the inoperable cases, the tumors were 
reported as being postenor, involving the 
pancreas, and also as extending into the 
omentum In one instance there was a sec 
ondatv mass in the pelvis One lesion, also, 
was associated with multiple small tumors m 
the colon 

The mucosa was intact m some cases, 
whereas in others there was a defect, ranging 
from a small perforation about i millimeter 
in diameter to an extensive area of ulceration 
Frequently , those patients with a history of 
gastro intestinal hemorrhages had ulceration 
or perforation 

The record of gross metastasis does not 
throw much Lght on the prognosis of these 
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maae malignant lesion in 35 cases, ulcerm3, 
extragastnc tumor in 2 , possible benign 
tumor in 1 case, and negatne in 5 cases 

In these 45 cases in which roentgenological 
studj \\as done, 8 of the lesions were reported 
as inoperable Two of the group, howe\er, 
^ere found to be resectable at operation 

In 3 of IS cases in which the lesions were 
found to be moperable at exploration, roent- 
genological studies were not made because 
of the definiteness of the lesion ^ 6 of the 
12 other cases, the lesions were correctly 
reported as moperable after roentgenological 
examination 

In 38 cases, the lesions were operable, and 
all of these except 2 were reported as operable 
b> the roentgenologist These 2 nere re 
ported as of doubtful operabilitj , in i case 
the patient has now b\ed for 6 years and 7 
months This shov,s the ad\isabihty of 
exploration in cases classified as of doubtful 
operability by the roentgenologist, if the rest 
of the cbmcal study justifies exploration 

Most of the chnical diagnoses in the 54 
ca«es were of carcinoma of the stomach 
Two of the cases were diagnosed before oper 
ation as sarcoma and the roentgenologist 
called one of the growths a lymphosarcoma, 
which it proxed to be at operation The 
cUnical diagnoses were as follows carcinoma 
of stomach in 30 cases, abdominal tumor m 8 
cases, ulcer of stomach or duodenum in 5 
cases, benign tumor of the stomach m 3 cases, 
Banti’s disease m 2 cases, pylonc obstruction 
m 2 cases, cystic gall bladder in x case, sar 
coma in i case, and lymphosarcoma in i case 

TREATilENT 

The primary purpose of treatment is re 
moval, and this paper is concerned only with 
the cases which came to operation A xan 
ety of procedures was earned out as listed 
herewitii 15 patients in whom the tumors 
proved to be moperable were subjected to 
eiploration and none of them is Imng 27 
underwent the Polya ty^pe of resection, 8 of 
whom are Imng, 6 underwent sleeve resec 
tion and 2 are hving, 3 were subjected to 
exasion of tumor and 2 are hving palliative 
gastro-enterostomy was done for 2 patients 
neither of whom is Uvnng 


TTiere are several points connected with the 
surgical management of these lesions which 
are important Seldom, if ever, except in 
children, is a lesion suspected of being a 
sarcoma, but in patients in the second or 
third decade of life a large tumor, known to 
be in the stomach, should always be suspect 
ed of bemg a sarcoma Some of these tumors 
may be so large that surgical intervention 
appears inadvisable, but even when the 
roentgenological report suggests that the 
tumor is inoperable, it is occasionally found 
to be removable The reason for this is that 
certain types of sarcoma are not of an in 
filtrating type and the line of demarcation of 
the tumor is definite Thus the tumor may 
be so large, and situated so far to the left, as 
to be mistaken for a splenic or renal tumor 
and Its ongin determined only by fluoroscopic 
examination Some of the tumors in this 
senes had caused perforation of the stomach 
and bad become fixed to adjacent structures, 
so that, when the abdomen was opened, the 
tumors appeared to be irremovable Never 
theless, m such cases, after separation of the 
tumor it may be found that the malignant 
condition has not extended outside of the 
stomach and removal of the growth can be 
justifiably undertaken 
The methods of resection are essentially the 
same as those employed for resection of car 

ciDoma In cases of sarcoma, however, there 
arc more frequent indications for restonng 
gastro intestinal continuity by antecolic end 
to side entero anastomosis More extensive 
resection can be accomphshed in sarcoma 
than la carcinoma because of the sharper 
demarcation of the growth in the former 
Coley’s toxins were administered after 
operation in 2 of the cases in conjunction 
with irradiation Freeman reported a case of 
lymphosarcoma in which only incomplete 
removal was possible and in which Coley s 
toxins and irradiation were used after opera 
tion The patient was alive and well 2 years 
after operation Irradiation by roentgen 
rays alone was used after operation m 14 
cases AU of the lesions thus treated were 
examples of lyunphosarcoma with the 
tion of one case of myosarcoma In 3 of tne 
14 cases, simple exploration was cameo ou , 
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the cases, a ratio of operability of 66 per 
cent 

Treatment con-usted, when possible, of 
partial gastrectom) followed b> admmistra 
tion of Cole\’s toxins and irradiation b> 
roentgen rajs in suitable cases 

The tumors \aried considerablj m size, 
and sexeral types of sarcoma were reported bj 
the pathologist Neither the ty'pe of tissue 
nor the presence of metastasis threw much 
light on prognosis 


The immediate operative mortality for 
the whole group was ii 3 per cent 
The postoperative duration of life in the 
cases in which onlj exploration was done 
averaged 4 months The average duration of 
life after operation of those patients who 
undenvent resection and have died was ii 
months The average postoperative duration 
of life for the 12 patients who were living 
when they were last heard from has been 
5 years, r has lived for 9 years 
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cases Of the patients rio^ dead nodes ere 
reportedtobeunin\ol\edm4 whereas in ii 
Umphatic in\ol\ement was reported Of the 
patients now Imng (excluding those of the 
last 2 X ears) nodes were reported to be free of 
in\ol\enient in 6, and in 6 there was a report 
of Ijmphatic in\o!\ement In onij i case m 
the senes was m\ ol\ ement of the h\ er e\adent 
bj the presence of nodules Extension of the 
lesion into the serosa, as shown bj microscop 
1 C studj, did not throw especial light on the 
prognosis Two of thoae patients m whom 
such extension was found are included in the 
group of patients who are h\ing 

Histological stud> of remo^ed tissue was 
made m all but 5 cases In these 5, the diag- 
nosis w as made on the definite appearance of 
the gross le'^ton In j of the 49 cases m which 
tissue w as submitted for diagnosis, the patholo 
gist reported the possibihtj of the k'lon being 
cellular carcinoma In t other case, that of a 
sarcoma of the stoma of a gastro enterostom> , 
thejejunumwasinxohedapparentlv more than 
the stomach Therefore in this senes there 


stOTMch was 5 deaths in 38 cases (13 5 per 
cent) Two of thpac deaths were due to pneu 
monia \nthout other complications, and 3 to 
pentomtis 

The group in which simple exploration 
was done comprised 15 ca-ies The joungest 
patient was 16 jears of age the oldest 6 
the aserafec age was 41 The pre-operatiM 
duration of sjTnptoms m this group was ii 
months The group included most of the 
cases m which tissue was not taken for 
diagnosis, as the diagnosis appeared sub 
stantiallj correct bj inspection The dura 
tion of life after the exploration a\eraged 4 
months The longest duration of life was 11 
months One patient h\ed onlv 2 dajs 
death was due to spontaneous hTRiorrhage 

Of the 38 patients from whom remoial of 
the growth was accomplished 12 were li\ing 
when last heard from and .6 were dead The 
a\erage postoperative duration of life for 
those who died was ii months the shortest 
duration was 3 months and the longest “ 
>ears and 3 months 


are 45 cases vn which operation was performed 
and in winch the diagnosis w as bas^ on de/i 
nite histological stud> of the tissue The fol 
lowing pathological diagnoses mere made 
1\ mphosarcoma in 32 cases, fibrosarcoma in 
5 cases m) osarcoma in 3 cases angiosarcoma 
penthelial angiosarcoma and spmdle cell sar 
coma in i case each and sarcoma in 6 cases 
Of the Ii cases in which the patients were 
living when last heard from the diagnosis was 
1) mphosarcoma in 7 , in the 5 remaining cases 
It was hbrosarcoma angiosarcoma penthe 
Iial angiosarcoma spmdle cell sarcoma and 
sarcoma, respective!} The ratio of lympho 
sarcoma and hbrosarcoma among the pa 
tients who are living is about the same as 
that in the whole sencs Therefore, a con 
elusion as to their relative malignancj cannot 


The number of mmiediate deaths follow 
ing operation m the whole senes of S 3 cases 
was 6 (i I 3 per cent) One of these deaths 
resulted from hemorrhage following simple 


exploration , 

The immediate mortahtj m the cases sub 
jected to direct surgical procedures on the 


Of those living when last heard from the 
average postoperative duration of life has 
been 3 jears The longest duration of life 
when the patient was last heard from was 
9 vears 

SVilMVRV 

A clinical anal>sis of 34 cases of sarcoma ol 
the stomach seen at The Mavo Clinic from 
Januarj 190S to July ig’O is ofTereif fn 
all but I ca«e the patient came to operation 
The average age of the patients at the time 0/ 
diagnosis was 4? years There was a predom 
inance of males over females in a ratio of 23 
to I In onlv 4 instances was a familv history 
of malignant disease elicited 

The average duration of symptoms before 
operation was 18 months The presenting 
complaints were dvspepsia pain tumor 
bleeding weakness and vomiting Thirteen 
patients gave a history of gastro intestinal 
haMnorihage Free hvdrochlonc acid was 
present in the gastric content of Oo per cent 
of the patients The majontv of lesions were 
dia^oUd as caranomn of the stomach 
before operation was performed The '“ftior 
could be removed surgically m of tre 
cases It could not be removed m 13 ot 
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in (moderate anremia) Those patients iMth 
erythroc> te counts betr\ een 3 o and 2 6 milhon 
form Group IV (severe anmmia) All patients 
with counts of 2 5 rrullion or less fall in Group 
^ (very severe anjemia) 

Chart I indicates that m a study of one 
thousand pregnant women, regardless of the 
penod of gestation, 474 or 47 4 per cent showed 
a moderate to a severe anmmia (below 3 6 
nuUion), whereas onlj 161 or 16 i per cent 
had an erythrocyte count above 4 million 
The analjsis of erythrocjte counts in rcla 
tion to tnmesters of pregnancj is shown in 
Chart 2 In the first two trimesters only 121 
patients were available for study Of this 
group 30 or 24 7 per cent manifested a moder- 
ate to a sev ere anmmia (below 3 6 million) Of 
“e 7J2 patients examined m the third tn 
wester, however, 410 or 56 7 per cent had a 
aoderate to a severe anmmia, while 34 or 21 7 
per cent of the 157 women examined during 
lalwr gave erythrocyte counts below 36 
nullion The preponderance of evidence shows 
ansmia to be most marked during the third 
tnmester 

In Chart 3 hmmoglobin estimations during 
gestation are depicted It is to be seen that a 
ouiinct hxmoglobinxmia (70 per cent or less) 
o^rred m 586 patients or 58 6 per cent, 
Whereas only 129 or 12 9 per cent of the worn 
en had a hxmoglobm percentage above 80 
Those patients with 70 per cent hxmoglobm 
•’ness were grouped according to the number 
® previous pregnancies This was done so as 
® detennine if any relationship exists between 
pantj and the hemoglobin deficiency This 
grouping revealed that 285 of the patients 
Jiere primigravid® while 715 had previously 
orne children Of the 285 women pregnant 
or the first tune, 164 or 54 per cent had a 
xmoglobin estunation of 70 per cent or less 
^ ereas 422 or 58 per cent of the multigrav 
laa ga\e a percentage of 70 or less 3’anty 
seemingly was not related to the low per 
centages of hemoglobin 
Over 70 per cent of the patients were be 
Ween the ages of 20 and 30 The anxniia was 
just as prevalent in the young women as in 
ine older groups 

Kt ^ microscopic examination of the 

ood, the usual changes of a secondary an® 


TABLE I — ONE HUNDRED PATIENTS WITH 
TWO COUNTS IN PREGNANCY 


No of 
ruuDts 

MVliosi of 
red blood celli 
petemm in 
firX two 

1 CoudU letm 

ITocbnoged 

Decreue 1 

IncreAsed 
200 oooor 


J0toj6 

55Sy, 

■i 

>3 

3 

.00 



1 

3* 


mia were m evidence, such as anisocy tosis, 
polychromatophilia and poikilocy tosis The 
color index was less than i o m every case 

COURSE OF ANAISIIA DURING PREGNANCY 

To ascertain if any improvement occurs in 
the anxmia with the advance of pregnancy, 
counts were performed on 100 patients in the 
first two trimesters and again at term 
Table I rev eals that 55 patients gav e counts 
above 3 5 million prior to the seventh month 
Of this group 28 or almost 50 per cent show ed 
a decrease of 200,000 or more red cells at term 
Of the 45 anxmic patients, only 13 or 28 per 
cent exhibited a similar decrease, whereas 26 
or 58 per cent underwent a definite improve 
ment Thus, it appears that only those pa- 
tients with a distinct anxmia m the early 
months of gestation showed any improvement 
at term Patients becoming more anxmic w ith 
the advance of pregnancy should be observed 
carefully for evidences of serious disturbances 
m the blood forming organs 

ERYTHROCYTE COUNTS IN THE PUERPERIUU 
The ery throcy te counts of 200 patients w ere 
performed within 48 hours after delivery and 
agam 7 to 10 days postpartum in order to 
determine the immediate effect of childbirth 
It IS to be noted from Chart 4 that of the 106 
patients with a moderate to severe anxmia, 16 
per cent displayed a further reduction in the 
number of red cells immediately after deliv ery , 
whereas 58 4 per cent showed a marked nse’ 
Of the group of 94 patients with normal 
counts during pregnancy (over 3 5 million), a 
much larger percentage (73 4 per cent) mam 
tested a reduction shortly after labor 
Chart 5 denotes the marked improvement 
occurring 7 to 10 days after delivery, 72 6 per 
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I N an earlier in\estigation (4) of the blood 
content m joo pregnant nomen made 1^ 
the nnters, it was foimd that a defiaencj 
in the number of red corpuscles and m the 
haemoglobin content is not of unusual occur- 
rence, being present m approximately one half 
of this class of patients The present study 
has been extended to include a much larger 
number of graxnd patients Herewith is re- 
ported in sj stemixed form the results of the 
blood counts and hxmoglobin estimations 10 
one thousand gra\id women m the different 
trimesters 

During the past a years routine hemato- 
logical examinations were made on all grand 
nomcn m our antenatal clinic These ex 
ammations consisted of erythrocyte, leuco 
cyte and platelet counts hxmoglobm es- 
timations together with Wassermann and 
blood sedimentation tests The results of the 
platelet deterrmnattons and of the blood sedi- 


"phjsiological’' anemia of pregnancy, two 
other types of anemia occur occasionally in 
the grand state first, the pernicious type de 
scnbed by Channing m 1842 and, second the 
sexere hemolytic anemia discussed by Roi\ 
land, Allan, and others 
Numerous authors (Fouassier, Meyer, Blu 
menthal, Ruehnel, and others) ha\e shown 
that pronounced anemia occurs frequently in 
pregnancy Thompson claims it is most 
marked in the first and last tnmesters of preg 
nancy Gram in a study of 50 pregnant worn 
en made the a\ erage hemoglobin estimate of 
between 71 and 79 per cent throughout gesta 
tion Alder noted an axerage hemoglobin of 
50 per cent in a study of 1 1 patients Kerwin 
and Collins observed a similar hemoglobin 
emia Lyon reported that 38 per cent of the 
women examined in the last tnlre^ter had a 
hemoglobin content below 70 per cent Gallo 
way found an anemia existing m all three tn 


mentation tests have been analysed at some 
length in previous publications (5, 6) 

The patients herein studied were of the 
ordmary clmical type, coming mostly from the 
tenements of the city and enjoying none of the 
adv antages of luxury and wealth Not one of 
these patients, howev er, had any comphcatuig 
diseases at the time the count was performed 
The Thoma faxmacylometer supplied with 
the Leitz counting chamber and the Neubauer 
ruling was used in the enumeration of the 
erythrocytes For the himoglobm detenni 
nations, the Dare hmmoglobmometer was em 
ployed, as it is beheved to be sufficiently 
accurate for our purpose 

In the present study , the normal low limit 
for the red cells is set at 4 o million per cubic 
milltmeter, and for hxmoglobin content at 70 

REVIEW OF LITER-VrURE 

Nasse, m 1836 was the first to point out 
that the erythrocyte count was physiologi 
cally reduced during gestation Besides the 


mesters of pregnancy 

The question whether the animia improves 
with the adv ance of gestation is still a disputed 

pomt Kuehnel observed that a distinct un 
provement took place after the thirtieth week 
The progress of anaemia in the puerpcniim 
has been investigated by Fehling Rucker 
Given, Meyer Dubner Sieben and others 
who contend that there is an even greater 
degree of aniemia shortly after labor with a 
subsequent improvement and that within 2 
weeks after delivery the count rises higher 
than during pregnancy 

RESULTS OF ERVTHROCVTE DETER1II^ATI0^S 


For the purpose of clanty the patients were 
divided into five groups according to the 
seventy of anxmia manifested The patients 
with counts of 4 million or oier compn^ 
Group I (normal count) Those with counts 
between 3 9 and 3 6 million form Group H 
(mild anxmia) The paUents with rounts 
^tween 3 s and 3 i compnse Group 
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Chart 4 Erythrocyte counts 34 to 48 hours after bbor 
ID 300 patients 


I The hj pothesis ad\ anced bj Audral and 
oihers. that the ansmia is due to chlorosis, is a 
possible explanation 

a The contention of Kiwisch, WiUcocLs, 
and others, that there is a serous h> drimia m 
pregnancy brought about by increased gland 
ular activity, is also tenable They believed 
that the relative deficiency was due to a pro 
gressive enlargement of the vascular area dur 
ing gestation and to a large increase m the 
water of the plasma This dilution of the 
blood might manifest itself in a lowered cell 
count, even though the erythrocy tes were not 
actually reduced in number 
3 The belief that the anamia occurs only 
in the weak and undernourished gravid wom- 
en, in those deprived of proper dietetic and 
medical treatment, is especially supported by 
Peter, Fehling Meyer, and Schroeder The 
Statistics published m our prevnous study, 
however, revealed that private patients com 
mg from an environment conducive to good 
health likewise exhibited some anaemia m 
pregnancy though not as sev ere as in the w ard 
patients From this observation, it is plau 
sible to suppose that pregnancy itself hail 
brought about the an-cmia Furthermore the 
marked improv ement occurring 3 to 6 months 
niter delivery in most of the ward patients 
tends to substantiate the anxmic influence of 
pregnancy 

4 The theory of Hofbauer stales that a 
syncvtial hxmolysin in the ectodermil cells of 
the Lhorion caused the maternal blood de 
struction With the advance of pregnancy , an 



Charts Erythrocyte counts 7 to jo days postpartum 
in 300 patients 


antihamolysin formed in the mother’s blood 
which prevented further blood dtstruction If 
this failed to occur, a progressive anxmia 
would continue during pregnancy Therefore, 
It seems one is justified in assuming that there 
may be a combination of factors directly or 
indirectly responsible for the anamic condi 
tion so frequently encountered 
One of the most interesting facts brought 
out by the present survey is the return of the 
maternal blood to lU relative normal state 
within 2 to 6 months after deliv cry This cer 
tamly denotes that the anxmia probably did 
not exist prior to gestation One can conceiv e, 
however, that a patient who was anxmic be 
fore and during prej,nancy might improve 
considerably as the result of 1 2 days’ rest in the 
hospital and careful postnatal management 
Lyon observed a similar anxmia in a group 
of non pregnant v\omen with retroversion, and 
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cent of the io6 patients ansmic dunng preg 
nancj manifested a pronounced tendency to 
reco\ er 

It IS our belief that the loss of blood dunng 
labor is pnmanlj responsible for the diminu 
tton of red cells after labor The muhtplica 
tion of ri-d corpuscles during the puerpenum 
IS probably due to the increased actmty of the 
blood forming organs, nature s stimulation of 
hcemotopoiesis to compensate for the pnmary 
Wood loss m labor 

PROGRESS or TWO TO SIX 

MONTHS AFTER DELt\TR\ 

One hundred selected patients with an 
anumia dunng pregnancy had another count 
taken z to 6 months after delivery A com 
panson of these counts shows that maD\ pa 
tients had made remarkable reco' enes Espe 
cially IS this to be obser%ed in the red cell 
tabulation (Chart 6) in which it is noted that 
of 6o patients with a count below 3 6 million 




Chart i Percentases of counts below 3 6 million per 
cmin ifl diflerent trimesters 


dunng gestation, onl> 4 failed to nsc aboic 
this level However, 2 of these 4 patients 
showed an improvement of over 200000, the 
other 2 on examination one year after de 
Juerj, had made no improvement Although 
no patient in the selected group had a normal 
count in pregnancy, 6 i of them gave counts 
of 4 million or over, 2 to 6 months after child 
birth On final analysis it was found that an 
increase m the red cell count above 200, cco 
occurred in gz patients 

Chart 7 shows that 43 patients (43 per 
cent) had a relatively normal hannoglobin 
estimation (ov er 80 per cent) within 6 months 
after dehv ery although none of these patients 
had over 80 per cent hemoglobin dunng gesta 
tioD Only 18 patients with hemoglobin be 
low 70 per cent failed to nse abov c this level 
However of these r8 patients had actually 
gained over 10 per cent hxmoghbin though 
the final estimation was sUll 70 per cent ot 
lower 

Finally , it may be slated that 93 ppr cent of 
the group of 100 selected patients showed an 
improvement of at least 10 per cent m the 
hiciiioglobm content 


DlbCtbSrON 

In a previously published investigation ('4! 
many factors were studied in order to di close 
their possible relation to this blood deficiency 
Foa of infection m the teeth tonsils and 
unnary tract were believed to exert vciy hule 
influence on the seventy of the animia 
Syphilis and toxxmn were seeminglv not 
prominent etiological factors The spccitic 
cause of the secondary anxntta fherc/ore re 
tnaiRs unknown , 

Numerous tbeones have been advanceu m 
explanation 
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M any patients Yvho have been sub 
jected to chokc> steclomy lot chton 
1C gall bladder disease are not entire 
ly cured of the symptoms which brought them 
to operation The residual symptoms cannot 
he explained completely on the basis of a neu 
rotic constitution, concomitant cardiov ascular 
ssiisscence Clinically it is true that 
the longer the duration of the disease before 
°P®tative treatment is instituted, the less the 
ukehhood of cholecj stectomy relieving all the 
symptoms This is not surpnsing when it is 
recalled that (i) anatomical iniestigations 
^'e demonstrated the assoaation of perma 
bent dilatation of the mtrahepatic biliary pas 
^ges with cholecystitis, (2) chrome mflamma 
wn of the gall bladder -with repeated acute 
exacerbations may ha>e produced an inter 
’'•ith the normal function of the sphinc- 
er of Oddi allowing reflux of bile into the pan- 
leading to a chrome pancreatitis, 
adhesions to, or perforations into, 
e stomach or duodenum from the gall blad- 
an^ mterfere permanently wth gastnc 
cl duodenal motility and thus leave perma- 
ent^quelartothepnmary lesion That there 
ay be other reasons for the persistence of 

symptoms seems likely 

topographically and func 
nasly close relationship between the liver 


and the gall bladder, it was decided to reinves- 
tigate histologically the hvets of patients suf- 
fering from gall bladder disease 
A series of 27 cases nas examined in the 
following nay Sections of the liver from both 
the right lobe and the left lobe were taken In 
no instance was a section taken at a distance 
of less than 8 centimeters from the margin of 
the gall bladder bed In some of these cases an 
injection of $ cubic centimeters of i per cent 
trypan blue solution or 5 cubic centimeters of 
Higgm’s India ink into the left gastro epiploic 
vein was made prior to the excision The sec- 
tions were wedgeshaped and weighed almost i 
gram The incisions extended at least one 
centimeter into the liver substance They 
were fixed immediately in formaldehyde em 
bedded in paraffin and were examined after 
they were stained with the usual methods 

HISTOLOGICAL DESCRIPTIOV 

In 2 S of the 27 cases, definite liver changes 
were found, although in Cases 7, 10, and 15 
only one of the two speamens removed from 
different parts of the hv er showed such lesions 
In all these cases, there was definite histolog 
ical evidence of chronic inflammatory chance 
m the gall bladder 

There were only 2 cases m which no changes 
could be found in the Uver One of these (Case 
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Chart 7 Himoglobm estimations i to 6 moDths after 
delivery in itxa selec-ted patients 


reduction of the red cell count tvithm 24 to 
4S hours 

5 A marked impro\ement ensued within 
7 to 10 days after labor, occurring m approt 
unately 72 6 per cent of the ro6 patients 
aniemic during pregnancy 

6 The most interesting feature disclosed 
by this study was the remarkable reco%ei> 
developing within 2 to 6 months after delivery 
A distinct improvement m the red cell count 
took place in 92 per cent of the 100 patients 
examined In 95 per cent there was also a 
marked improvement in thehaunoglobinsnua 

Note The Dare hsmoglobmometer emplojed in thu 
study was tested and standardiaed at frequent intervals by 
Dr Batter L Crawford pathologist to the Jefferson Med 
Kal CoUege Hospital 


he, therefore, maintained that the anieraia of 
pregnancy represented a pre existmg atwemia 
The patients, however, who did not manifest 
any improv ement m our senes were probably 
antemic before the advent of pregnancy 
Thorough examination of these women may 
reveal other causative factors 

SUMMARY At® CONCLUSIONS 
I Of the one thousand patients exammcd 
m various periods of gestation, 47 4 per cent 
gave evidence of an ansmu, with red cell 
counts ol s S million or less 

3 A distinct hsmoglobmsrnia of 70 per 
cent or less occurred in 58 6 per cent of the 
gravidx 

3 Only 24 7 per cent of the patients ex 
ammed m the first two trimesters showed a 
moderate to a severe ananma in contrast to 
56 7 per cent of the patients exammed m the 
third tmnester Although the latter group 
constitutes a much larger number of patients 
we feel that the an^ima is as a rule more 
marled with the advance of pregnancy Of a 
group of 35 patients with a definite ananaa \n 
the early months of gestation, 26 showed im 
prov ement at term 

4 Of 106 patients with a moderate to a 
severe aaxmia, however, 5S4 per cent began 
to show improv ement within i to 2 days after 
childbirth Of 94 patients with a mild anarnua 
or a normal count during pregnancy , 73-4 per 
cent showed the effect of labor by a lutther 
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. *‘''®'’ Periportal infiltration Mul 

upie small intrahspalic nodules Low power 

from the bile 2 minutes after injection into the 
portal \ein 

Recent work has also shomt that bactena 
arculating in the blood stream are ingested 
arst bj the Ruepffer cells and man> of these 
oactena survive the process of phagoc>tosis 
WQ remain viable in the body of the cell for 
oa>s and weeks An elimination of these bac 
pa occurs after any kind of stimulation of 
the Kppffer cells when thej appear m the bile 
such observation would point to another 
very probable source of infection of the gall 
That is, through the bile ducts 
rough which the infected liver bile reaches 
1 ff ^dder and begins the infection of the 
a er The fact that Graham succeeded in 
emonstrating the same bacterium m cultures 
rom bph the liver tissue and from the bile in 
^otild be m perfect harmony 
such a process Experimental evidence 
so points in this direction It has been 
'Tilkie that cholec) stitis can bepro 
rabbits b) intravenous injection of 
f^f>howe\er ligation of the cystic 
precedes the injection of streptococci, no 
vnoiec>stitis can be observed It is also of 
!kp^ ®Portance m these experiments that no 
tir,r.^ occur m the cases in which Jiga 

c>stic duct seems to prevent the 
cholecystitis On the other 
\plr. ’ 'which cholecystitis does de- 

simiU . T changes observed are quite 
u<! u *11 described by Graham and b> 
ukie also showed that liver changes 



Fig -• S«ction from Uver Small bile duct and vein 
surrounded by a coat of round cells includm" a few poly 
nuclear leucocytes 


could be prevented m cases m which cholecjs- 
titis was produced experimentally b> the in 
travenous injection of streptococci if the gall 
bladder had previously been dissected free 
from Its bed so that it hung from its v ascular 
and biliary pedicle and was prevented from 
readhermg to the liver bed b> the mterposi 
tion of omentum 

Graham tries to overcome this apparent in- 
congruity by suggesting the lymphatic path 
for the spreading of the infection from the 
liver to the gall bladder This view has also 
been supported by Judd 

Graham states that hepatitis begins and is 
most marked m the periportal tissue The 
infection IS apparently brought to the liver by 
the portal vein and more rarely perhapsby the 
hepatic artery Pericholangitis then occurs 
and because of the intimate anastomosis be 
tween the lymphatics of the intrahepatic and 
extrahepatic biliary systems, a direct exten- 
sion takes place into the wall of the gall blad 
der It IS perhaps a vicious c\ cle betw een the 
gall bladder and liver whereby each may rem 
feet the other Still, the majority of the cases 
of cholecystitis, according to him, represents a 
lymphatic spread from the liver The minority 
includes some hematogenous cases some con 
tact infections from bacteria earned down m 
the bile and a few cases which may hav e ongi 
Dated from an ascending infection of the com- 
mon duct 
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17) showed anatomical!) distinct Iipoidinfil 
tration of the gall bladder mucosa (straw berr> 
gall bladder) but no other changes indicating 
e\ en a moderate degree or a healing stage of 
cholecistitis The other case (34) was oper 
ated on with the diagnosis of cholecjstitis but 
a peptic ulcer of the pylorus was found and 
the gall bladder proper did not show inflam 
mator\ changes, histological!) 

On examining the slides with low power 
magnification it was easy to ascertain that 
there were numerous foci of cell infiltration 
These fori were obsened mainly m the con 
nectne tissue about the larger intrahepatic 
branches of the portal \em Such infiltration 
spread eccentncallj from one side of the \essel 
wall toward the penphery and only occasion- 
ally surrounded the whole lumen T^cinfiltra 
tion was usuaffy more of a diffuse character 
and tended to spread o\cr the ramifications of 
the periportal stroma Closet e^ammatioa re 
\ ealed that the areas most h< a\il> infiltrated 
were those m which small bile ducts couldbe 
seen Wide lymph se&sels were also often ob- 
served in some of these areas 
Besides these conspicuous periv ascular infil 
irations quite a tew nodules were scattered 
throughout the luer tissue which appeared on 
low power elimination as pnraary intrahe 
patic foci Invanabh however a bile duct 
was Visible m the center and it was demon 
strable that the aggregation of ceUs took place 
in the connectu e tissue w hich surrounded this 
bile duct Smaller branches of the portal vein 
and lymph vessels could also be seen 

The cells found in both penv ascular intjtra 
tions and the scattered nodules were ofvarious 
types including lymphocytes a few plasma 
cells histocytes fibroblasts, poh nuclear leu 
coeyfes and occasionally eosinophile> The 
presence of histocytes could be established 
clearly in those cases which pnnr to the c\a 
Sion had receu ed an mjertion of India ink or 
try^ian blue Storage of the dy es bv M>ine of 
these cells revealed their true nature and de 
termmed them as cells of the active mesen 
cKv-maltype Polynuclear leucocy teswerenot 
found m ev ery case They w ere most numw 
ous m Case 2 m which the mdammatoiy coa 
dition of the gall bladder was also of a more 
subacute type 


EtaminaPon of the hver tissue outside ol 
the nodules and perivascular infiltrations 
showed Certain changes of varying intinsity 
They consisted of the presence of a larger 
number of Kuptfer celL than usual and of the 
presence of fairly numerous cells m the lumen 
of the intcrtrabccular liver capiharus These 
cell-- included poly nuclear leucocy tes ly mpho 
cytes, and particularly large mononuclear 
cells, most of which belonged obviously to the 
group of mo"0£.ytes These mtracapiiiary 
changes were not met with in every ea«e and 
their intensity was unequal in its distribution 
over a single slide 

We can summarize these changes as follow s 
There is an interstitial hepatitis of varying 
mtensitv which is localized essentially in the 
periportal connective tissue The mflamma 
tion IS of a chronic character and seems to 
center about the larger branches of the portal 
system 

The presence ol inflammatory changes in 
the liver in cases of gall bladder disease has 
been stressed by Graham (5) in a senes of 
papers m which he tried to show that such 
changes art practically constantlv associated 
with choleostiiiv t-TpeiiTnentaf work done 
by the same author led him to the belief that 
there was a casual connection between hvet 
and gall bladder changes Graham (6) recog 
mzed two ways of infection One 15 the direct 
hamatogenous route whereby bacteria reach 
the gall bUdder wall through the circulation 
and bacienal ertvboU vn the gall bladder capil 
lanes ate responsible for the onset 0/ inflam 
mation The other way is that of lymphatic 
spread from the hver through the outer coats 
and finally 10 the mucosa of the gall bladder 
Graham believes that the latter is the more 
common and almost regular way m which in 
fectious cholecystitis is brought about 

It has been proved beyond any reasonable 
doubt that bacteria nhirh circulate in the 
blood either in cast of septicamia or after ev 
penmentai injection info the blood are rapidly 
excreted from the hver and pass into the bik 
as in the prottss of normal secretion 1 his has 
been shown exponiuental/v for typhoid bacilli 
IDotrr and t.hiarolanza) bacillus prodigiosu, 
(Fuetterer), and staphylococcus (Ihedl and 
ivmus) Fuetterer w as able to rc tov cr bacteria 
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tills and concomitant !i\er changes WilLie s 
ecpenments, in which the gall bladder was 
separated from the h\er b> the interposition 
of omentum and in which cholecystitis wis 
produced by the intra\enous injection of 
streptococci but no Iner changes developed 
subsequently, are further substantiation of 
our objection to Graham s interpretation 
Graham himself in a later paper seems to 
realize the fallacy of his early statements 
and admits the possibility of li\ er infection sec 
TOdary to gall bladder disease He maintains 
however, the conception of a vicious cycle 
according to which the infection would also 
spread from the li\ er to the gall bladder 
If Graham’s point of view were correct we 
should find severe inflammatory changes of 
me gall bladder m all cases of sev ere hepatitis 
Hus IS not borne out by actual clinical and 
postmortem experience 

.^'^^^'stological findings corroborate those 
01 Graham, but the arguments presented in 
ouce us to take a contrary view of the patho 
^nesi» of the hepatic lesion We mamtam 
nat the gall bladder lesion is prior to the de 
0^ inflammatory changes m the 
5 '', mechanism of the production of 
K bladder infection still remains a question 
IS most probable that gall bladder infection 
rought about by bacteria laden bile It 
ms also logical to assume that m most or 
fM bile contamination 

ih bacteria which have passed 
rough the capillary filter of the liver without 
Th P of noteworthy local changes 

ine infection once developed in the gall blad 
through some of the 
bladder which drain 
tlpr f products of such gal! blad 

tbp bucterial or othenvise once in 

through the larger lym 
srinn periportal tissue and are re 

Pa^*^ ^ Ih® changes described in this 


This conception of secondary involvement 
of the liv er m pnmary gall bladder disease can 
be reconciled to the clinical observation that 
patients with long standing gall bladder dis 
ease are less frequently and completely re 
lievcd of their symptoms by cholecystectomy 
than are those in whom the disease has been of 
shorter duration It also suggests another 
reason for the plea for earlier surgical treat 
ment in gall bladder disease 

SUJiaiARV AND CONCLUSIONS 

1 Changes in the liver coincident to cholc 
cy stitis are described 

2 These lesions are interpreted as chronic 
hepatitis predominating in the periportal tis 
sue 

3 The relationship of the liver lesion to 
chrome gall bladder disease is discussed 

4 Evidence is presented to demonstrate 
that the liver changes are secondary to gall 
bladder inflammation 

We desire to express our thinks to the members of the 
Suit of the Crown Heights Hospital nhose cooperation 
made it possible (o secure the clinical material for study 
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Fis 3 Section from li\fr Intrahepitk: nodules sur 
roundingsmill bileduet* SinaUl>-znph\e$s«!mtbecenter 


Our hibtoIo|ficaI findings confirm those of 
Graham This is of considerable importance 
since in our ca«es the 'lections were taken at so 
great a distance from the gall bladder bed 
that It \\ould be impossible to ascribe the 
changes to the spreading of the mflaromation 
bj direct extension Similar lesions rvere found 
m sections taken from the left lobe of the 
li\er on the other side of the falciform liga 
ment, through nhich some of the f>mpbatic$ 
of the ll^e^ dram 

This seems to establish the constant asso 
ciation of interstitial hepatitis mth cholec>s 
titis The explanation of the pathogenesis of 
the In er le$ion as de«cribed bj Graham does 
not seem warranted Description of the Km 
phatics of the g ill bladder and of the h\er and 
the consideration of the functional \alue of 
both organs would make it difficult to accept 
hmphatic drainage from the Iner to the gall 
bladder That the drainage normall) goes the 
other w as seems more hkelj from the work of 
Rous and TfcTfaster showing the absorption 
of w ater from the gall bladder in the process of 
concentrating bile Harer Hargis and \ an 
Meter introduced a hx-pcrtonic solution of po 
tassium sulphoc>anide into the gallbladder 
lumen and then collected Ij-mph from the 
subseroub Kmphatics b\ canaluation xnth 
capillar) tubes The 1) mph so obtained ga\e 
a Prussian blue reaction with feme chlonde 
Pnmar) hepatic inflammation b\ hmna 
togenous infection does not localize m the pen 


Tiz i Section (eon liicr Small nodule cctentncaify 
•^joiniagi iiVduct Storage ol fine Indu inL granules in 
the histocytes 

portal connectixe tissue and is at xanance 
with the picture which we have described 
Bactena circulating in the blood in case of 
septicjemia or after experimental injection are 
taken up b> the phagocytic cell of the liver 
sinuses The reaction to the presence of bac 
teria m these sinuses is re manifested b) exu 
dation and proliferation at those points with 
exten ion into the adjacent liver tissue The 
periportal tissue mav participate in this proc 
ess later on but the changes here if the) do 
occur do not appear as the outstanding fea 
tures of the inflammator) reaction Thist>pc 
of lesion presents a great contrast to the histo 
logical picture obtained in an ascending biliarv 
infection in which the lesion is predommantlv 
periportal 

The two arguments presentcii would indi 
cate that exception must be taken to two 
basic contentions in Graham s paper ffis tht 
or) assumes pnmar) infection of the livir and 
spreading of the mflammatorv process to the 
gall bladder through the Ivmphatics Fhc-e 
concepts are not tenable in Mtw of the ana 
tomical ph)siological and pathological evi 
dence just presented Further supixjrt of our 
position against that of Graham is furnished 
b) theexpenmenlal work of W ilkiL whixlem 
onstrated the signiticance of eiestendm^ con 
tact infection in the pathogenesis of choleevs 
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We have observed 23 cases of this localized 
t>-pe of chronic ulcerative colitis, in 15 of 
which the patients were first seen in 1928 and 
m the first half of 1929 In onlj i case had 
the diagnosis been made before the patient 
came to the clinic This led us to report this 
senes of cases There seems to be little doubt 
that other similar ca'^es have passed through 
our hands unrecogmzed In the 23 cases, sur- 
gical exploration was earned out m 11 and 
the suspected disease was confirmed The 
condition most frequently confused with, or 
suspected in, these cases was tuberculosis 
Surgical intervention seemed wise m several 
cases to determine whether or not tubercu 
051 S was present and in 3 further verification 
was obtained bj necropsj 
The clinical stor> in most of these cases 
aroused suspicion, but m none was it entireh 
diagnostic The salient features included in 
ermittent attacks of diarrhoea, or of frequent 
rectal discharges, usuallj mixed with much 
pus and streaked with blood At times a se 
indication of 

UDie Pam was a prominent feature in all 
‘ usually it was cramp like and 

s lelt along the line of, or m some portion 
1 At times It came in attacks 

^ fe'v days, with twinges of pain off 
/ then there was complete freedom 

fhn resembling m some instances 

Tk j pam of cholecystic disease 
ihe diarrhcEa or frequeno of recta! dis 
^narges was rarely as great as m the usual 
ere case of chronic ulcerative colitis, but 
i ys more frequently associated with gruel 
anH ot low grade was usual 

"^‘glrt was rather striking one 
^ IV pounds in 4 months 

colnn roentgenograms of the 

labulaUon enema, are given in the 

SUUilVRY OF HISTORIES OF ELEVEN 
ILLUSTRATIVE CASES 

SO years came to the 
•■ectal biefdir./^f ^ history of occasional 

had been duration The blood 

hcens”eanu.fK'M 

he had suflere/*^ ^ admission 

collapse uWkl. hemorrhage with 

hich had subsided with rest and sedatives 



80 that b> August we felt safe m making roent 
genological examination of the colon after injection 
of barium The roentgenoscopic examination dis 
closed the entire transverse colon involved in an 
extensive spastic deformity with considerable irregu 
lanty of the contours of the lumen Proximal to the 
hepatic flexure and distal to the splenic flexure the 
colon was nomial (Fig i) Proctoscopic examination 
cud not give evidence of chronic ulcerative colitis 
Case ■< A plumber aged 48 years, came to the 
dime August s 1929 with a history of having had 
iarrhoea since 19 4 Meanwhile he had felt run 
down He had been having a slight elevation of 
temperature frequent night sweats and weakness 
Ihe diarrhoea had consisted of about eight rectal 
every 24 hours A diagnosis of pulmonary 
tubercidc^s had been made, although no abnormali 
ties had been noted in the thorax and he had been 
confined in a sanitarium for tuberculosis for 4 
mo^hs Examinations of sputum and stool had 
failed to reveal aad fast baciUi Dunne his tnrp m 
samt^um ha fever had subsided and^h. g“nerLl 
wndition had improved but the condition 0" the 

bowel had remained the same In addition to the 
rontmued diarrhoea there had been Xeks of 
Uredmg distress in the epigastrium and at timL 
pam m the region of the umbilicus which sometimes 
lad required hvpoderm.c injections a^d whTch 
sometimes had been relieved by vomiting Procto 
scopic examination \ugust 9 disclosed^a norSal 
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HE designation ‘ chronic ulceratne co 
litio” suggests to cliniciana of an\ con 
siderable gastro intestinal practice a 
senous infectious disease That the name is 
inadequate is generalL agreed ' Cofili:^” la 
a loo'C term which in the minds of Rla□^ m 
dudes intestinal conditions, both organic and 
functional without the necessarv presence of 
inflammation of the colon This should not 
be so ‘ Chroruc ulcerati\c might easih be 
taken to refer to other than one t\T)e 0 / in 
flammation The German term ‘ colitis gra 
^^s” connotes its senousness It does not 
con\e> the idea of its suppuratne nature 
The two words “ulcerau%e ’ and “cohtis” 
seem well chosen In addition there should 
be a modifnng term to designate eliologs 
“Bactenal" ma> not be «pecitic enough but 
will «eiwe to distinguish the condition from 
the parasitic, tuberculous, chemical or toxic 
ulcerations of the colon 
The clinical signs and s’liaptoms of chronic 
bactenal ulceratne colitis include a histon 
of frequent rectal di-charges of blood pus, and 
mucus, mixed with faxes of ^•anabIe coa^nt 
enc\ , depending in a large measure on the ex 
tent to which the colon is iii>ol\ed The 
ulceration usuall) begins in the rectum and 
spreads upward e^entuall^ to imohe theen 
tire colon It maj, howe^er affect an> part 
of the colon and occasionall> se\ era! parts of 
the colon Earlj m the course of the disease 
or at a time when the rectum and rectosig- 
moid portion of the colon onh are affected 
the Stools mat be so balous and surrounded 
b% or mixed wath blood, also there will be 
frequent passages of shreds of blood\ pus and 
mucus, with great desire to strain, and occa 
sionalJt with gnpmg pain and tenesmus 
WTien all or most of the colon is in\ oh ed the 
stools are bquid or musht and mixed with 
mucus, blood, and pus Gruelling cramps arc 
not uncommon D^tress from gas, gnpmg 

Mtt 


and \anous sensations along the course of the 
colon are often expenenced A peculiar grat 
pallor Is common, and xarjing degrees of 
anauiua exist In the sexerer ca es a morbid 
bodx odor prexails An anxious, rather hope 
less faaal expression is not uncommon The 
patient’s lack of control of the bowel, wnth 
the feeling that he must remain near a lax a 
torj, max account foe some of this ^Iuch 
weight maj be lo't 

A septic t>'pe of fexer occurs in the sex ere 
fulminating case#, although slight elexation of 
temperature Is common m chronic cases Mild 
leucocxiosis, with pol>TBorpboaucle3r leuco 
cxles predominating is the rule Depleting 
chrome mxahdism occurs rather earl) in the 
disease There is a form of this disease hilh 
erto not well understood namelx cases m 
which the mucosa in the xnew of the proc 
toscope and sigmoidoscope, is normal 
The literature is lacking in descriptions of 
an uJceratixe condition of the colon of the 
tx-pe of chrome ulceratixe colitis in the ab- 
sence of proctoscopjc exidence At The Nlaxo 
Cbmc, in recent x ears cases hax e come to our 
allentiOQ in which there was no proctoscopic 
exidetice of chronic ulceratixe colitis xet the 
patients presented themselx es with sxTnptoms 
smular to those desenbed in the preceding 
paragraphs and the\ were found to haxe cx 
tensixe inxolxement of other parts of the 
colon 

Prexxoush we haxe stressed the great im 
portanceof the banum enema in the diagno-is 
of chronic ulceratixe colitis In the group of 
cases here de«cnbed the roentgenogram i>tbe 
sole method of gaimng a due to the diagno'i> 
other chmcal assumption 

In some instances surgical exploration has 
become aecessarx to conlirm the diagnosis or 
else because of obstruction or other comphea 
tion operation has afforded opportunit} to 
establish the diagnosis 




BERGEN AND WEBER REGIONAL MIGRATORY CHRONIC ULCERATIVE COLITIS 965 


ha\e obser\ed 23 cases of this focalized 
t>-pe of chronic ulcerative colitis, in 15 of 
which the patients were first seen m igah and 
in the first half of 1929 In onlj i case had 
the diagnosis been made before the patient 
came to the clinic This led us to report this 
senes of cases There seems to be little doubt 
that other similar cases have passed through 
our hands unrecogmzed In the 23 cases sur 
gical exploration was earned out mu and 
the suspected disease was confirmed The 
condition most frequentlj confused with, or 
suspected m, these cases was tuberculosis 
Surgical intervention seemed wise m several 
cases to determine whether or not tubercu- 
losis was present, and m 3 further venfication 
was obtained bj necrops> 

The chnical stor> in most of these cases 
aroused suspicion, but m none was it entirelj 
iagnostic The salient features included m 
3.ttacks of diarrhoea, or of frequent 
rectal discharges usually mixed with much 
pus and streaked with blood At times a se- 
^^J’^orrhage was the first indication of 
TOUble Pam was a prominent feature in all 
Dut one case, usually it was cramp bke and 
^long the line of, or m some portion 
I the colon At times it came m attacks 
asting a few days, with twinges of pain off 
ana on and then there was complete freedom 
^ days, resembling in some instances 
Tw j pam of cholecystic disease 
the diarrhoea or frequency of rectal dis 
arges was rarely as great as in the usual 
e ere case of chronic ulcerative cobtis, but 
t was more frequently associated with gruel 
f Fever of low grade was usual 

ana loss of weight was rather striking, one 
parent lost 50 pounds in 4 months 

focntgenograms of the 
tabuht oanum enema, are given m the 

suinwRv OF HISTORIES of eleven 
ILLUSTRATIVE CASES 

aged 50 years came to the 
reUal ^ ^ history ol occasional 

hidLin duration The blood 

he h-(ft blood The day before admission 

coUatcsP rectal himorrbage with 

collapse which had subsided with rest and s^tives 



Fis t Case 1 Spastic deformitj involving the trans- 
verse colon 


so that by August 29 we felt safe m making roent 
genological cTammation of the colon after injection 
of banum The roentgenoscopic examination dis 
closed the entire transverse colon involved in an 
extensive spastic deformity with considerable irregu 
larity of the contours of the lumen Proximal to the 
hepatic flexure and distal to the spleruc flexure the 
Mlon was normal (Fig i) Proctoscopic examination 
did not give evidence of chronic ulcerative colitis 
Case 2 A plumber, aged 48 years came to the 
dime August 5 1929 with a history of having had 
diarrhoea since 1924 Meanwhile he had felt run 
down He had been having a slight elevation of 
temperature, frequent night sweats and weakness 
The diarrhcea had consisted of about eight rectal 
discharges every 24 hours A diagnosis of pulmonarv 
tuberculosis had been made although no abnormali 
ties had been noted in the thorax, and he had been 
confined m a sanitanum for tuberculosis for 4 
months Examinations of sputum and stool had 
failed to reveal acid fast bacilli During his care in 
sanitanum hu fever had subsided and his general 
OTndition had improved but the condition of the 
bowel had remained the same In addition to the 
Mntaued diarrhcea there had been attacks of 
bleeding distress in the epigastrium and at times 
’ill ® umbUicus which sometimes 

had requir^ hypodermic injections and which 
someUmes had been rebeved by vomiting Procto 
scopic examination August 9 disclosed a normal 
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T he flcsignatjon “chronJc ukcratne co 
litib” suggests to cliniuans of an\ con 
siderable gastro intestinal practice, a 
serious infectious disease That the name is 
inadequate IS generally agreed “Colitis” is 
a loose term which in the minds of many in 
dudes intestinal conditions, both organic and 
functional, without the necessary presence of 
inflammation of the colon This should not 
be so “Chronic ulcerative” might easily be 
taken to refer to other than one t>pe of in 
flammation The German term “colitis gra 
\u” connotes its senousne«s It does not 
convey the idea of its suppurative nature 
The two words “ulcerative” and “colitis” 
seem well chosen In addition there should 
be a modifying term to designate etiology 
"Bacterial” may not be specific enough but 
will serve to distinguish the condition from 
the parasitic, tuberculous, chemical, or toxic 
ulcerations of the colon 
The clinical signs and symptoms of chronic 
bacterial ulcerative colitis include a history 
0/ frequent rectal discharges 0/ blood pus and 
mucus, mixed with Ixces of Variable consist 
encj , depending m a large measure on the ex 
tent to which the colon is involved The 
ulceration usually begins in the rectum and 
spreads upward, eventually to involve the cn 
tire colon It may, however, affect any part 
of the colon, and occasionally several parts of 
the colon Early in the course of the disease 
or at a time when the rectum and rectosig 
mold portion of the colon only art affected 
the stools may be scybalous and surrounded 
by or mixed with blood, also there will be 
frequent passages of shreds of bloody pus and 
mucus, with great desire to strain and occa 
sionally with gnpmg pain and tenesmus 
When all or most of the colon is involved the 
stools are liquid or mushy and mixed wUh 
mucus, blood, and pus Gruelling cramps are 
not uncommon Distress from gas. gnpmg, 


and various sensations along the course of (he 
colon are often experienced A peculiar gray 
pallor IS common, and varying degrees of 
ammiia exist In the severer cases a morbid 
hodv odor prevails An anxious, rather hope 
less faaal expression is not uncommon The 
patient's lack of control of the bowel with 
the feeling that he must remain near a lava 
tory, may account for some ol this Much 
weight may be lost 

A septic type ol fever occurs m the severe 
fulminating cases, although slight elevation of 
temperature is common m chronic cases Mild 
leucoi^tosis, with polymorphonuclear leuco 
cytes predominating is the rule Depleting 
chronic invalidism occurs rather early in the 
disease There is a form of this disease hith 
erto not well understood, namely cases in 
which the mucosa in the view of the ptoc 
toscope and sigmoidoscope, is normal 
The literature is lacking m descriptions of 
an ulcerative condition of the colon of the 
type of chrome ulcerative colitis, m the ab 
sence ol proctoscopic evidence At The Mayo 
Clinic, in recent y ears, uises hav e come to our 
attention w which there was no proctoscopic 
evidence of chronic ulcerative colitis yet the 
patients presented themselves with symptoms 
similar to those described m the preceding 
paragraphs and they were found to have ev 
tensive involvement of other parts of the 
colon 

Previously we have stressed the great im 
portance of the barium enema in the diagnosis 
of chronic ulcerative colitis In the group of 
cases here described the roentgenogram is- the 
sole method of gaining a clue to the diagnosis 
other than clinical assumption 

In some instances surgical exploration has 
become necessary to confirm the diagnosis or 
else because of obstruction or other complica 
tion operation has afforded opportunity to 
establish the diagnosis 
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ttirf.J F®?* ^ localiied naffo«mff just distal to 
figure a * resembles (he constrKtion in 

tZ 'O' 'X, )ear« acondi 

IB 1, k ^ V 1 become progressively worse until 
V® passing between 2$ and 30 

with mucus and blood On 
H "?* between 8 and w such 

fviri.V®” r September 24 194 gave 

chronic ulcerative colitis of the irans 
ir» " for which a permanent ileostomy open 
2W» modified Brown tvpc was done consider 
fniirx. patient s general condition 

fuhrii^^ ^larch 18 1923 plastic repair of a mal 
nmg ileostomy opening was made and a 
bernia was repaired Death 
Casp ^ generalized pentonitis 

Mm.. Tl , '"arned woman aged 26 tears who 
® had begun to hate 
of irfl bowels following a severe attack, 

had ik. 3 >«rs pretiouslj M no time since 
in J. kl. m?’’® 5 ‘ban 3 loose stools 

blood k,J* ^®®'' bttle mucus and 

used ^®®? however the patient 

hate toilet and mucus or blood might not 

shon.H f” observed I roctoscopic cTaminalion 
roenteen"?^"’'* rectal and sigmoidal mucosa and 
rowinia^lj f® examination disclosed extensive nar 
cntire^fm,? haustra of the hepatic flexure and 
narrownnpal^Pj ®® °" f'Rurc s besides abrupt 
quale f.ik *''j *^”tcuction of normal contour made 
qg due to the marked hj perimtabilitv is 


Fig 4 Case 3 There is marked improvement in the 
deformity The roentgenogram was made 4 weeks after 
that shown in Figure 3 

shown Figure 6 shows a large portion of the small 
intestine filled with opaque medium but the upper 
most transverse segment is the transverse colon a^er 
the condition has improved the roentgenogram was 
made $ weeks after that shown in Figure 5 Con 
centration of the medium and apparent widening of 
the involved segment arc shown 
Case 7 A marned woman aged 35 tears came 
to the dime m August 1923 with a history of gnaw 
ing epigastric pain of 4 years duration The pain 
had come on in attacks lasting 3 or 4 weeks at a 
time with free intervals of 6 to 8 weeks Food or 
soda had not given relief Nausea and vomiting 
occasionally had been associated with the pain For 
this reason appendectomv and abdominal explora 
lion had been done in October 1924 at which time 
disease of the stomach had not been found There 
had been no historv of diarrhtra but there had been 
intermittent loose stooU with alternate periods of 
TOnstipalion Roentgenograms of the thorax gall 
bladder and stomach gave negative results at this 
time Roentgenologic examination October-’ in c 
showed htlle narrowing but marked absence of 
haustra and some furriness of the marginal con 
tours of the transverse and ascending colon Fx 
ploration October 12 1925 resulted in a diagnosis 
of chronic ulcerative colitis of the ascending and 
transve^ colon Treatment consisted of a vaccine 
priced from the diplococcus of chronic ulcerative 
colitis obtained from other patients with chronic 
ulcerative colitis Subsequent examination revealed 
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Fig 2 Cases Di/Tusenarrov.-inffoCthea^eendingcolon 
with marked annulardeformity of the proximal pan of the 
transverse colon 


rectal mucosa (or 4 cm Roentgenologic obsersa 
tion after barium enema resealed abrupt narrossing 
over a short segment of the transsersc colon near 
the hepatic ilecure Attention is called m Figure 2 
to the marked irregularit) in the contour of the 
invofsed partion due to the deep ulceration Thi» 
filling detect might easily be confused nith that 
resulting from an annular carcinoma except for its 
great length There is ere no clinical signs of pu] 
monars disease and roentgenogram of the thorax 
gave negative results 

Case 3 A manager of a Canadian packing firm 
aged 40iears came to the clinic Juli 4 »Oeo «Jtba 
hiaors of difhculty with the boviels dating back to 
tgij at which time a diagnosis of ulceration of the 
colon had been made and treatment wuh silver 
nitrate ichth>ol and glvcothvmoUn had been insti 
tuted and clinical cure accomplished In 10 1 be 
had had a recurrence of the same or similar trouble 
In (be c^rse of ihsss attacks he had had Jour to sit 
rectal discharges with urgency and the passage of 
blood and pus Treatment similar to that pveo 
before had resulted in relief from svmptoms Janu 
1926 he had felt a certain uneasiness 


fistula had been done and after a stormy con 
valescence the patient had seemed free of svmo- 
toms until /anuan ig 9 ^ben be had begun to 
notice blood m the stools with frequency so that 
he hid had to pt up several times at night to move 
his bowels This bad continued mth aggravation 
and partial remission until his admission to the 
cunic p which time he was having six to seven 
repat discharges with blood and pus in 24 hours 
The proctoscopic examination at this time showed 
evidence of old chronic ulcerative cohtis and mul 
tiplc small polyps Rocntgenoscopic exammaiion of 
the colon exhibited a freely empti ing enterocoh^ 
tony opening near the hepatic flexure and just 
distal to Its point of attachment a short narrowed 
segment of transv erse colon of rough contour similar 
in all respects to that shown m Figure 2 In Figure 3 
the inadequate filling of the involved segment is 
contrasted with the good concentration of opaque 
medium m Figure 4 after a short penod of treat 
ment 

Case 4 A railroad switchman aged 42 vears 
came to the clinic May 7 lO 8 stating that his 
trouble had begun rather suddenlv with diarrhma 
in March igr; and that it had continued for 
6 months with a movement of the bowel every 2 to 
3 hours The stools bad been watery with small 
amounts of mucus and considerable blood The 
patient had been hospitalized for 4 weeks during 
Mav and June and the diarrhoea had subsided On 
leaving the hospital he had been very weak and did 
not return to work until the following October The 
movements of the bowels bad been regular until 
early in March 1028 when be had found great diifi 
cultv m moving them He spoke of the condition as 
progressively increasing constipation with soreness 
in the left lower quadrant of the abdomen and blood 
rn the stools At this time in the general examma 
lion It was noted that the descending colon was 
palpable and cord like After 6 months the trouble 
subsided At the lime of examination at the clinic 
proctoscopic examination did not show evidence of 
chronic ulcerative colitis but the mucosa just above 
the anus aotenorlv was thrown into indurated 
folds as of an old rectal abscess Roentgenologic 
examination revealed extensive spastic defonnitv 
of the distal segment of the transverse colon and 
proximal two thirds of the descending colon m 
several short segments there was abrupt narrowing 
with considerable destruction of mucosa Tbe colon 
both proximal and distal to the involved portion 
was normal 

Case $ A barber aged 38 years came to the 
dime in September 1024 at which time the roent 
genologic investigation showed an extensive irregu 

lar partly spastic filling defect invoiiing tbe bepalJC 


arv I 1026 he had telt a certain uneasiness in luc , 

ri4t side of the abdomen and examination had flexure and proximal third of the transverse colon 
ealed tenderness and a mass This had resulted A similar deformitv of the rectum w as pr 


5 present and 

in'n^ii^rafion for drainage of an abscess in the right was assumed to be another prohaoiv the pnman 

side^f the abdomen which had been followed bx a focus A diagnosis of ulcerative rectal stneture with 

& fistula Four months later resection of the incontinent anal sphincter and a filling defect in the 
nght ha f of the colon with closure of the faecal transverse colon was made The patient had a his 
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Am ® ^ There IS one d«fomuty »t ibe hepatic Fig 8 Case 11 There is diffuse narrowing of Ihe cscum 

iV.k7. *"?* '“*“" *" ^^* *'8™'’''^ Thefornwrisbeabne and prosimal part of the ascending colon with mucosal 
uuersaowseMdeneeofactive chronic ulceraii\e colitis destnictwn 


aA-* probably the sanguinopurulent dis 
I'?® lesion which was subsequentU 
mAs tliefe "as a suggestion of a lesion 

pA . colon near the splenic flexure 

examination April 24 showed that 
0,1* “ucosa bled more easily than normal 

rectal pathological lesionx 
° patients age and the historx of 
tiftn April 30 cxplora 

tniHrii ''f chronic ulcerative colitis from the 
fl transverse colon to the middle of the 
j “ fleTOre of the colon with the most intense 

spn flexure Under treatment with 

C-.p ® patient was relieved of s>'mptoms 
clmi,- 4 ° ^ woman aged 29 years came to the 
She had had much trouble 
bfl j for II years These 
c\5h(?^ appendiceal abscess in 1918 choli* 

iQifi 5"? streptococcal pentonitis in 

taken I "hich operations had been under 

hadLif"’^'^ In November ig 8 the patient 
viiih blood and mucus in the stools 

lions cramping pains Colonic irnga 

underf,v^ solution of potassium permanganate were 
to thi. A.t*’ bringing relief On admission 

tent In. the complaint was of partial intermit 
then^W.!?®’ "Hh cramp like pain m 

vith Innna * of the abdomen associated 

pe da of distention and bloating inability to 


move the bowels and between such attacks, the 
passage of blood pus and mucus la the stools 
Proctoscopic examination showed that the mucosa 
was normal for *4 centimeters Roentgenologic 
examination exhibited abrupt narrowing in the 
proximal half of the sigmoid colon with marked 
irregularity of the contour of the involved portion 
The lesion resembled closely those observ ed in Cases 
23s b There was also a marked organic 
stneture in the distal limb of the hepatic flexure 
(Fig 7) Exploration September 6 disclosed two 
regions of chronic ulcerative colitis, one in the sig 
mold colon and one in the transverse colon, near 
the hepatic flexure, the latter of which had caused 
a stneture CKCosigmoidostomy was done, serum 
was administered and marked clinical improv ement 
resulted 

Case ii A woman aged 31 years came to the 
dime October 13 1923 She had had diarrhcca 
with the passage of 20 to 24 loose green stools in 
-4 hours without noticeable blood She had also 
had numerous painful sores m her mouth on her 
lips and tongue On admission her weight was 
78 pounds and she had a temperature of 1006 
degrees F Roentgenoscopic investigation disclosed 
ronsiderable narrowing with evidence of mucosal 
destruction in the c*cum and proximal part of the 
ascending colon There was some evidence of 
marked irntabilily of the terminal portion of the 
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the colon after some treatment had been si%eD 
Slight inegulantj of the margins remained but the 
in\ oh ed portion nas more pliable and showed some 
return of haustral markings 
CASt S \ printer aged 41 lears came 10 the 
clinic ^pnl 8 ig 9 Ife had been well up to 4 lears 
before his coming to the dime at which lime be bad 
begun to ha\c generalized cramping abdominal 
pains associated with mucus in the srooJs and re 
lie\ed b\ moNements of the boweU and the passage 
of gas After 3 months 0/ this he had begun to have 
diarrhcea with 6 to 9 stools in 74 hours mued with 
blood mucus and much Satus This had continued 
for about jJi sears and had resulted in a diagnosis 
of chronic idceratiie colitis being made elsewhere 
The onl> improiement had been for seseral weeks 
in the latter part of November igip the trouble 
soon had recurred Roentgenologic investigation 
done elsewhere at thi» lime had rev eafed a narrowed 
descending colon of smooth contour wnthoul haustra 
apparentK hj^ienmiable and unable to maintain a 
normal concentration of opaque medium \t the 
time of admission to the clinic he was bavung about 
6 rectal discharges ever> 24 hours mived with blood 
mucus and pus Proctoscopic evamination at this 
time showed a normal rectal mucosa eveepi that on 
the edges of the second and third valves there were 
some ulcers At roentgenologic investigation the 
involvement of the sigmoid and descending portions 


of the colon were not as ettensiv e nor as sev ere as on 
previous investigation But an area in the splenic 
flerure about 20 centimeters in length was found to 
be narrowed smooth and hvpenrntable and a 
roentgenologic diagnosis of localized chronic ulcera 
tive colitis was made \fter specific treatment had 
been given roentgenologic investigation showed 
that haustra had returned and that imtabilitv was 
absent a smooth sigmoid coJon was the only re 
siduum of the infection The roentgenogram of the 
iborar at this time did not reveal ahnormahtv 
Treatment consisted of specific serum later of vac 
C7fle and oeamination m September tpig showed 
chnical cure and that the patient was free of 
sj-mptoms Proctoscopic examination September 
13 showed a bowel with normal mucosa for 24 cent 
imeters The Kealgenogram did cot giie evidence 
of the defects which had formerlv been noted 
Case 9 \ rancher aged 6r vears came to the 

dime April 10 9 He had suffered from so called 

gastritis for 15 or 20 vears and from diarrhoea for 
•» months with 10 to u stools dadv and toss m 
weight of o pounds There had been much rum 
bling and gurgling in the intestines The diarrbcca 
was in the form of discharges containing consider 
able blood and mucus Considerable di/ficuJtv in 
cleansing the bowel was encountered and the roenl 
genogtam was unsatisfactori on account of ihe 
constant pre^en-'e of a targe amount of Said materia] 
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toms referable to the disease in the colon 
\aned from 4 months to 13 years, all but 6 
ha\ing had symptoms for more tban 2 > ears 
In II of the cases, the sigmoidoscopic ex 
amination did not give evidence of disease, 
in 6 others, there was no evidence of disease 
m the rectum but high m the sigmoid colon 
'J.eie irregular ulcers, or the mucosa of the 
sigmoid colon bled more easily than normal 
or, as in 2 cases, sigmoid polyps were seen on 
an inflammatory base In 2 cases, irregular 
ulcers were noted m the rectum, in 2 typical 
lesions of chronic ulcerativ e colitis and m 2 
evidence of healed lesions of the disease In 
II of the cases there were complications of 
the chronic ulcerativ e colitis in 4 strictures 
of the colon, m 3, polyps m 1 case, arthritis, 
and in 3 cases fistula about the rectum 
Our treatment, after the diagnosis was es 
tabhshed, included, primarily, specific serum 
and vaccine Eighteen of the 23 patients re 
ceived either the concentrated Tasting serum 
or vaccine prepared from the diplococcus of 
chronic ulcerative colitis, or both Four had 
to undergo ileocolostomy because of stricture 
I submitted to ileostomy because of the ex 
tent and progression of the disease, caicosig 
moidostomy was done in i case because of the 
situation of the obstruction at the hepatic 
flexure and m the sigmoid, m another case 
Ileostomy was performed later colectomy was 
uone because of hmmorrhage, and later still 
ileosigmoidostomy 

Fifteen of the 23 patients are clinically 
cured Three others are doing well but it is 

00 early to speak of them as cured Five 
flave died 1 patient from the subsequent de 
'elopment of carcinoma of the stomach i 
rom subsequent carcinoma of the ovary 2 
patients from extension of the disease into the 
small intestine after ileosigmoidostomy and 

1 ^tient from peritonitis after ileostomy 
Opportunity has not so far been aflorded 

Or a second roentgenologic examination in 
many of these cases In 3, however, later 
oentgenograms showed complete disappear 
ance of the defects 

The roentgenologic evidence of chronic ul 
colitis is constant and characteristic 
ithough the stage, seventy and extent of the 
process, and the degree of destruction of 


the rauaisa and thickening of the wall which 
has taken place may produce a limited varia 
tion m the picture In a typical case, the 
disease progresses orad from the rectum, the 
seat of Its inception, and proctoscopic exami 
nation reveals a typical appearance When 
the disease is tonhned to the tectum, the 
roentgenologist may fail to detect significant 
changes, but when it has progressed to the 
more proximal segments, he points to the syn- 
drome of narrowing and shortening marked 
hypenrntabihty , loss of hausiralion, and signs 
of destruction of the mucosa as pathogno 
monte The occurrence of chronic ulcerative 
colitis in one or more isolated segments of the 
colon wnth negative results m the rectum, is 
significant, although relatively rate, and al- 
though the appearance of the diseased portion 
IS identical with the appearance of the colon 
that IS affected typically with the disease, yet 
the atypical distribution frequently will give 
nse to confusion The involvement may be 
gross and extensive, or the disease may be 
confined to a segment which is so short, and 
the narrowing may be so abrupt, that a filling 
defect characteristic of malignant disease is 
closely simulated The diseased portion is 
subject to the same complications as is the 
colon m the ordinary case of chronic ulcera 
tive colitis, namely, secondary infection, per 
foration, polyposis, stricture, and malignant 
change Tuberculous colitis and amahic co 
htis, which commonly begin m the proximal 
segments of the colon are the other ulcerative 
legions of the colon which have a roentgen 
ologic appearance similar to that of this tvpe 
of chrome ulcerativ e colitis Although ty pical 
cases of each present such characteristic data 
that misinterpretations are easily avoided 
mistakes will happen so frequently that the 
establishment of the correct final diagnosis 
will demand the closest co-operatjon of roent 
genologist and clinician 
WTien one considers carefully the history of 
these cases, the changing and irregular procto 
scopic picture, the vanety of situation of the 
disease in the colon as revealed by the roent 
gen rav, and the subsequent disappearance of 
the lesions, one is confronted wiih two major 
questions (i) whether chronic ulcerative to 
litis IS blood borne, and (2) whether the 




ilcum (Fig 8) Lndfr s\mptomatic tmtment and 
specific Naccine she made rapid progressive im 
provemetit so that she was dismissed 2 months 
later and returned to the clinic in March ig 8 at 
which time she reported that she bad gained 
JS pounds in weight and had had normal formed 
stools for several months 

In the cases reported, the diagnosis before 
admission to the dmic had included amcebic 
dssenterj in 2 tuberculosis of the intestine 
in s cholecjstitib m 2, malignant disease of 
the colon in 2 fistula m 2, d>senter\ in several 
and adhesions or no diagnosis in the others 
Prenous treatment had included colonic irn 
gallons care m a santtanum for tuberculosts 


injections of emetin appendectom> tonsillet 
tom> hTmorrhoidectom> hstu!ectom>, and 
other abdominal operations as "ell as medi 
catKHi bj mouth 

Of the 23 patients tj Mere males and 8 
«ere females Thej came from ten states of 
the United States and two provinces of Can 
ada 7 from IlJmois 4 from loua 2 from 
Indiana ’ from \labama i from Kansas, 
I from Montana t from New lork, i from 
\ebraska i from Texas i from Minnesota 
I from Manitoba and i from Ontano 

The length of time before the patients came 
to the chnic o\tr which thev had had s>mp 
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dealing with \arioub phases, from case re 
ports to classification of the organism and 
treatment 

One of the most vnteiestmg features has 
been that, until recently, the majorit> of the 
cases ha\e occurred in C^cago and the imme 
diate vicinity The reason for this is not quite 
clear although it maj have been due to the 
fact that the profession there has been more 
on the alert for the disease or that the disease 
is to some extent endemic in that vicinity 
Due to Its marked similarity clinically and 
pathologically to tuberculosis, many cases 
doubtless pass unrecognized, so that it seems 
quite probable that the disease is more preva 
lent than is generally supposed The in- 
creasing number of reported cases from 
wdely scattered sections of the country lends 
credence to the behef that the disease is fairly 
common, and that increasingly accurate and 
scientific diagnostic methods are responsible 
for Its detection 


ETIOLOG\ 

As to the organism responsible for this 
aueaw, there exists much dispute regarding 
classification, division into strains, and cul 
.ni V 1 Gilchrist’s original work 

j ,, a, proof of Its high quality 

no all are agreed that the organism, as 
uescribedby him is a yeast double contoured, 
'nth granular cytoplasm, reproducing in the 
issues only by budding, but beyond this 
ere is \ery httle unanimity of opinion 
erminology , classification, cultural ^arac 
of^deb^^’ allied strains are subjects 

The earliest disputes arose over the ques 
ion of terminology and classification In his 
‘ A r Gilcbnst described the case as 

Bu Dlastomycetic Dermatitis” In 


report, which appeared after Gil 


communication of 1894 but 
1896, the organism was 
f ” name “saccharorayces homims ” 
nr>i«^ disputes over classification and termi 
gy have had for their basis minoi cultural 
, mth the result that numerous in 

"hd nave attempted to divide the 
rlncof subdivisions representmg 

y albed strains One can read equally 


authoritative communications on the subject 
and obtain diametrically opposed facts and 
opimons regarding cultural characteristics and 
classification Although at first glance it 
seems irreconcilable, such discrepancies in no 
way mitigate against the value and reliability 
of the individual work In the final analysis 
the macroscopic appearance of the cultures, 
the presence or absence in them of myceha or 
aeri^ hvphae seem to depend on whether the 
cultures have been kept moist or dry , at in 
cubator or room temperature and whether or 
not it IS the first culture or the SLxth or sev enth 
subculture Furthermore m many instances, 
after periods of artificial cultivation many 
strains reproduced by endosporulation 

Recently Castellam claimed that there is a 
plurality of species and succeeded in isolating 
three types Suggesting the term “blastomy 
coides” for the group he designates the three 
types as “blastomy coides immitis (Rixford 
and Gilchnst, 1897), blastomycoides dermati- 
tidis (Gilchnst and Stokes, 1898), blastomy 
coides tulanensis (Castellam, 1926) ” Cul 
turally, on artificial media, these organisms 
all grow mycelia with no sugar fermentation 
In the body lesions, they are all round or oval, 
budding, double contoured with granular 
protoplasm and no myceha Michelson con 
eluded that the reaction of the tissues m 
systemic blastomycosis is an allergic one, and 
that unfavorable conditions cause the organ- 
ism to revert to the oidial or yeast stage The 
yeast like growth is the resistant form, the 
aenal growth the saprophytic fonn 

In any event, from the standpoint of one 
who has had no expenence m culturing the 
organism but has given considerable study to 
the conflicting views of authorities on the 
subject It seems justifiable to assume that we 
are dealing with a disease entity caused by a 
yeast hke fungus The organism is round or 
oval, varying in size from 5 to 30 micra, with 
an outer refractile capsule, a somewhat 
granular cytoplasm It reproduces m the 
tissues by budding only , and grow s readily on 
all ordinary media 

Predisposing factors in the matter of infec 
tion are quite evident in most of the reported 
cases Most patients have lived m unhy 
giemc surroundings, and infection has taken 
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disease starts m the rectum, and the organisms 
then migrate to other more favorab/e parts of 
the colon, or whether the disease affects the 
large parts of the colon, the rectum heals, and 
parts elsewhere fail to keep pace in healing 
These problems undoubted!) bear on theprob 
lem of the portal of entrj of the infection 
CONCIUSIONS 

I Regional, segmental localized or migra 
tor) ulceratiNC colitis is a form of chronic 


ulcerative colitis which is more difficult to 
recognize than the usual form of chronic 
ulcerative colitis which begins in the rec 
turn 

2 It presents a diagnostic problem for on 
its correct diagnosis depends the prognosis 
needless operation and long care in sanitarium 
ma) be avoided Specific treatment should 
be instituted as soon as the diagnosis is 
established 


LOCALIZED INFECTIOX CAUSED BY YEAST-LIKE FUNGI 

ViTii Specul Referevce to tite Spin VI Lsvolvexiest 


T nwroRD jo\rs vi 

VromTbc Dtparimml olS (tfy TVclni m 

I iV View of the fact that faiofogists are far 
from unanimous in regard to the classi 
fication of various fungi, medical litera 
ture on this subject is a most confusing 
lab)nnth This is particular!) true m the 
case of the disease known as ‘ b[astom>co 5 i» ” 
Numerous attempts to simplif) nomeneJature 
and classification of the causative organism 
in this divease have resulted in its being 
described under several names Since the 
majont) of cases reported in this countij 
have been reported as blastom)Cosis the 
disease will be referred to under this name m 
the present discussion In general it ma) be 
stated that the term ‘ blastom) cosis ’ is used 
to designate a disease s) stemic or local caused 
b) a )east like organism which reproduces in 
the tissues b) budding onl) It is charac 
tenzed b) chrome inflammation ulceration 
and abscess formation with marked de 
bilitation 

1I1ST0S\ 

The condition was first recognized as a 
distinct disease entit) and the causative 
organism discovered b) Gilchrist and was 
desenbed b) him before a meeting of the 
American Dermatological Societ) m 1894 
It was subsequent!) reported bj him in his 
excellent article, m 1896 Doubtless due to 
the fact that this case was chnicall) one of 
cutaneous lesions, succeeding reports and 


rp Rocittsrc*, \Ew VoRc 

ty «f itoebatfr Sebool of Medieuiewd Destul/y 

descriptions of the di-ease were of a similar 
nature Alonigomer) and Ricketts reported 
three similar cases m 1901 and a few months 
later H>de and Ricketts abstracted all similar 
cases reported jp to that tune (17 in all) 
adding 3 of their own The following )C3r 
Halker and hfontgomerj reported the first 
case of cutaneous blastom) co«i» becoming 
s)steinic, claiming that previous]) reported 
cases of s)stemic blastom) cosis had been 
pnmanl) s)stemic wnth cutaneous lesions In 
190^ Eisendrath and Ormsb) reported a 
s)iteinic case begmmng suppo«edl) m the 
lungs and included in their report abstracts of 
4 prevTOUsl) reported s) stemic ca'ses those of 
Busse and Buschke \\ alker and Montgomer) 
Ormsb) and Mdlei and Clear) Thev 
claimed that their case was the fifth reported 
case of s) stemic blastomv cosis Bassoe » cave 
reported in 1906, was the first one in which 
vertebral involvement was noted Hektoen 
in 1907 reported 13 caves s\stenvc and cuta 
neous, considering ver> thorough!) bias 
tomjcosis and coccidiosis (coccidioidal granu 
loma) Since his report most comprehensive 
articles hav e appeared from time to tune such 
as tho-e b) Montgomer) and Ormsbv 
Stober and \\ ade and Bel until at the present 
tune the disease has become fairlv well known 
\\ithifi the past 10 >ears the literature con 
tains 'Ome 100 to 1^0 articles on the subject 
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bl«tomycetei^ I»*er field sliowm^ a budding form ol the 


culosis in that there is less central necrosis 
and sharper differentiation at the peripherv 
organism can usualK be 
onstrated in the tissues a single giant cell 
at times containing several For details of the 
pathological findings the reader is referred to 
of Hektoen Montgomery 
Stober and Wade and Bel, 
''nich are most complete 
fin,-- method of dissemination, 
hfiH iL has gained entrance to the 

wa> there seems to be little doubt but that 
Circulates m the blood 
In *1- "hich It can often be cultured 
from the disease differs somewhat 

rm^i ^'■'•'^^p'dal granuloma which shows a 
therpf,! P^dilection for the Ijmphatics It 
ki... follows that m the course of systemic 
0 " fhe duration of 
to b- ^he viscera ha\e been known 

rarpli Howe\er, some organs are 

examples being the heart and 
^hich Cleary reported a case m 

cardn.w'^ organism m the mvo 

no trrn,. microscopically although there were 
Mirhot ^ Pathological lesions demonstrable 
onlv rv.u*" ^ showed similar lesions The 
IS fb-,« myocardial mxoKement 

0 Hurley, m which numerous bias 



Fig 4 Roentgenogram of cervical spine ahowing 
erosion of ariicuUting facets between the seventh cervical 
and fifsi thoracic and destruction of the tran8ver«e process 
of the seventh cervical Note lateral buckling of cervical 
spine 


tomycotic abscesses were found in the heart 
muscle The only reported case of thvroid 
involvement is that of Michelson In general, 
the relative frequency of involvement of the 
various organs in systemic blastomycosis de 
pends on the usual factors involved m any 
such disease, namelv, virulence of the organ 
ism, resistance of the patient, and the dura 
tion of the infection 


CLINICAL ASPECTS 


The details of the clinical pictures of the 
systemic and cutaneous forms of the disease 
are well known, and it is unnecessary to dwell 
upon them here The articles referred to 
above ointain excellent descriptions of the 
chnical side of the disease in ail its forms to 
gather with the differential diagnosis The 
chromaty of the disease leading to extreme 
states of debility and emaciation with pul 
monary genito urinary neurological, or skel 
etal symptoms superimposed, have been ably 
presented and further repetition would be 
superfluous 


W.V i.auu, cases 01 purely localized 
blastomycosis seem to warrant some con 
sideration. inasmuch as general systemic in 
volvement can be prevented and a cure can be 



Fir I RoentRenogram <jf ih« ch«t shomng the 
Bbscess ej)c«>acJ);n<, on the aptr of the hfl lung 

place in the months when dampness and mold 
growth pretail In fact S(obsr investigated 
the living quarters of some of his patients and 
found that practically all lived in damp 
houses often in the presence of decaying 
wood etc He scraped samples of mold from 
the floor boards in some of the dwellings and 
in some cases cultured u mold very simihr to 
that recovered from the patient 
As to the mode of infection or the portal 
of entry in most cases there is not much ques 
tion In the cutaneous forms of the disease it 
IS probably due to direct contamination of a 
wound or abrasion ^lany of the systemic 
cases on the basis of history alone lead one 
to believe that the upper re«piralory tract is 
the mam portal of entry One case has been 
reported in which it seems quite probable 
that the gastro intestinal tract served as the 
point of entrance of the infection, the site 
being the stomach where a blastomycoUc 
ulcer was found (Sihler) Although aitaneous 
lesions coincident with systemic miection are 
common, very few systemic cases can be 
traced to pre existing cutaneous forms of the 


disease Stober claims that this was true m 
only one of the cases appearing m hi» report 
Nevertheless there are many cases as will 
be noted later in which no portal of entry can 
be determined with any degree of accuracy 
and these are the types with which the present 
communication is pnmanly concerned 
There is no evidence of contact infection no 
case having been reported in «hich anvone 
canng for a patient with the disease has be 
come affected On the other hand <;ome care 
must be used in handling the organism in vaew 
of Stober s experience in which the breaking 
of a culture tube in the laboratory was fol 
lowed bv severe pharyTigitis and laryngitis 
within a few hours m one worker while the 
other dev eloped a chill with fever and purulent 
bronchitis wathin 6 hours 

P VII70L0CV 

Pathologically the disease closely resembles 
tuberculosis the two being practically inciis 
tinguishable in «ome cases Grossly the 
essential pathological picture is that of a 
chrome granulomatous lesion Microscopi 
call} it closely resembles tuberculosis show 
ing marked round cell infiltration with numer 
ous somewhat atypical giant cells of the 
Langerbans type It differs from tuber 
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tract were negative except for slight evidence of 
an ulcerative colitis Stereoroentgenograms of the 
cervical spine showed erosion of the transverse 
process of the seventh cervical vertebra vwth shght 
erosion of the articulating facets of the seventh 
cervical and first thoraac vertebra: on the left 
(Fig 4) A large (soft part) shadow extending down 
"ardinto the posterior mediastinum and encroach 
mg ver> slightly on the apex of the left lung could be 
seen (Fig i) Roentgenograms of the chest showed 
the lungs to be clear 

A tentative diagnosis of a destructive process 
involving the seventh cervical and first thoracic 
vwtehrs probably tuberculosis was made Due to 
tie fact that the lesion as seen in the X ray film was 
atypical in many respects and that there was much 
TOubt as to the correctness of the diagnosis of 
tuberculosis, an exploratory operation was performed 
on May 7 19 6, 10 days after adimssion to secure 
tissue for pathological examination At this time, 
aa extrapleural abscess containing about 10 cubic 
centimeters of pus w as found running parallel to the 
second nb Attempts to remove tissue from the 
intenor of the abscess were unsuccessful However 
ue pus was e\ acuated and the vrouad closed without 
j* cl^^fitcter of the pus seeming to 
onarm the diagnosis of tuberculosis Head traction 
’'U applied immediately ; 

1 ^® postoperative course "as steadily 
,t increased in seventy until finally 

longer be controlled by narcotics The 
^ nse to 39 degrees C 
roentgenograms it was seen that the 
abei*!*' j® *P'"® progressing rapidly the 
v»»«k* enlarging The nrst thoracic 

ift began to show bone destruction About 
^“®'i operation the patient developed 
L. ®.v.^ Mugh with expectoration of large quanti 
th. i«f, Pi'’® ®i8ns of pneumonia developed on 
On patient s condition became critical 

brnv - ^ "eeks after operation the incision 
»rok, uupiiBUon »js 

The guinea pig 
ODPMt 7 with the pus obtained at 

losu on June 4 and no tubercu 

of found Reports on the direct cultures 

of Pu* negative On the evening 

de!-r«.=* n ^"® patient s temperature rose to 4* 
wp->i» i-' respirations and heart action became 
^^,1?"“^ fh® P=i‘'®tit died at 9 JO pm 

{oIlowTr,„°P*j performed imraediatdv with the 
left hndings At the base of the neck on the 
from centimeters above the clavicle is a wound 
on been free drainage It is seen 

WreSr down to a very 

necroti,- ramifynng cavity with greenish colored 

Sh ‘I “"1 »“>> '"y <»“■ '“'ttiiE 

necrotir^,.,®^ semifluid material The muscles are 
at th^ K, ° places The large nerves ansmg 

and have suffered quite severely 

y large nerve tracts have been eroded 


through and the ends he dangling free in the abscess 
cavity The first three ribs, together with the ab 
scess cavity, the three lower cervical and two upper 
thoraac vertebr® are removed intact The abscess 
cavity is seen to extend downward anteriorly to 
the level of the third or fourth thoracic vertebr® It 
is immediately adjacent to the aorta and the 
ccbophagus neither of which seem to be affected 
Laterallv the abscess cavitv extends toward the 
apices of the lungs On the left it has pushed before 
It the apex of the lung for a distance of 2 to 3 
centimeters the lung here is covered with a thick 
tough fibnnous membrane which is layered over 
with grayish green necrotic exudate It is impossible 
to express air from the lung into the cavity Section 
of this lung with dissection of the bronchi fails to 
reveal any abnormality other than some congestion 
of the mucous membrane No fistula was found 
The lung tissue itself does not seem to be greatly 
affected Despite the close proximity of the abscess 
wall the tissue seems to be every where air containing 
In tbe lower portion of the left lung are found 
widely scatter^ elevated areas of consolidation 
about 6 centimeters in iameter They are quite 
opaque and suggest small areas of tuberculous 
pneumonia No tubercles can be found in any 
portion of either lung The right lung is relatively 
normal throughout The heart shows a very slight 
amount of scarring of the aortic valves but other 
wise no abnormalities are found The spleen is 
somewhat enlarged On section the malpighian 
bodies are somewhat enlarged and irregular in 
size and shape The stomach duodenum and 
pancreas appear normal The capsule of the liver 
IS quite thickened and grayish opaque in color 
The lobulation is rather coarse The structures at 
the bilus appear normal The adrenals appear nor 
mal The kidneys present a somewhat granular 
appearance on stripping the capsule but on section 
they seem normal The pelvic organs are normal 
Id the sigmoid about 4 to s centimeters above the 
anal orifice and extending upward about 10 centi 
meters is an area of rather extensive inflammation 
There is a large amount of congestion and some 
hsmorrhage below the mucosa Over the surface is 
a gravish opaque fibnnous membrane There is 
no true ulceration and the rest of the intestinal 
tract is negative The spine is dissected free and 
spilt lengthwise There is very extensive erosion of 
the outer portion anteriorly from the level of about 
the sixth thoraac The first thoracic is the site of 
very extensive alteration The bone destruction is 
extreme the body of the vertebra has collapsed and 
tte two vertebral discs are very dose together 
Xbae are a number of areas of yellowish softemnir 
in theumer portion of the second and third thoracic 
vertebr® and in places these extend inward to the 
vertebral canal hfting up the dura, but there is no 
wdcnce that the process extends inward toward 
the pia arachnoid The aorta and other large vessels 
show a moderate amount of atheroma The brain 
not removed 
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elTected if proper treatment is instituted The senous illnesses He had served 


the Italian 


Arm> during the \\ orld \\ ar and bad been iroucded 
in the right arm Tonsillectomj had been performed 
iM iears before admission The familj historv 
was entirely negative 

Physical examination revealed a nell developed 
but considerably eejaewted young Italian appear 


succe^s of the treatment is dependent on an 
exact and timeh diagnosis As was intimated 
abo\e, lesions have been described in prac- 
ticallj all parts of the bod> in the course of 

systemic infection But the Jocahacd infec . 

tion IS rare, and brings up many interesting "eighmg 166 pounds (average weight 

questions regarding the mode of infection i’i* Pound^) There was no general glandular 
rlifn^-ii1*» nf c j **“*rgement but the epitrochlem were palpable \1I 

tilincult) of diagnosis, prevention of dlssemi the special senses were normal There was a verv 
nation of the disease, and treatment The slight diffuse enlargement of the thyroid but no 
recognition of these localized lesions as «'x*«i«ofi“«Msedactivitvortoncity Thelungs 
blastomycosis would doubtless decrease (he auscultation and percussion Tie 

.ncdenco of the sj..em,c di^asc «-.,h .Is 

coincident high mortality m temperature which was 39 degrees C The blood 

The following case is reported as an example pressure was 12S-80 and pulses were regular m 
of a localized blastomycedc infection to ^orce and rhythm Abdominal ewminatwa faded w 
emphas,ze the greet d.fficult.es eoco^tered “hf 

in making a diagnosis Literally forced to a Examination of the genitalia and rectum was 
diagnosis of tuberculosis m the face of negative The deep reflexes were all present but 
negative laboratory findings, although rebell to be slightly hyperactive 

.n6age.„st,tbeceut=oftheettremel,a.,-p.caI 

Clinical course, we made the true diagnosis of <,f the muscles about the thumb and the intnnsic 
blastomycosis only after postmortem exami muscles of the hand attracted immediate attention 
nation Even so U was only after repeated Eibnllary twitchingsoflbe muscles of the hand were 
sections had been cut and carefully studied by r measiuement it wm found 

,, , . .L . .L ^ ^ •wt the Jefl wmt was j centimeters smaJler than 

the pathologists that the organisms were dis ih^ nghi some difference in sue between the two 
covered They too were at first forced to arms Ming evident all the way to the shoulder 
consider the case as one of tuberculosis be There was marked muscular weakness m the left 
cause of the lack of any other distinguishing l'^'^ *"<1 «P««aJly >n those muscles supplied 
f: j _ j 1 -t ^ tit* srxtb and seventh cervical segments through the 

findings and their careful search over a long median nerve and eighth cervicw and first thoracic 
period was prompted only by the fact that the through the ulnar Sen»orv changes coinciding 


lesions were not typical of tuberculosis 


with the cutaneous distribution of sixth seventh 
and eighth cervical and first thoracic were also 
marked The reflexes were all present but slightly 
hyperactive The nght arm was normal 
Examination of the back showed a definite atrophv 
of the shoulder girdle on the left especiallv the 
infraspinatus and supraspinatus muscles There 


Case No 7g6 A G mate Italian aged tg tears 
a casket maker w as admitted to the Strong Memorial 
Ilospjta] Apnl 27 19^6 complaining of cramp like 
pam in the epigastrium of one week $ duration 

There were no other gastrointestinal symptoms r — -- 

except for occasional attacks of diairhma of short was marked prominence over the lower cervical and 
duration for one year preceding admission to the upper thoraac spine with pressure tenderness over 
hospital Purine this year pat2ent had been unaWe the sixth and seventh cervical and first second and 

to work because of bone and muscle pains and weak third thoracic vertehr* All motions of the head 

ness m the left arm The«e pains in the arm bad 
increased m seventy up to the time of admission 


third thoracic vertehrx 
and neck were painful and there was spontaneous 
pain over the left side of the neck and left shoulder 
Except for these findings general neurological 
ination was negative lamination of the blood 
showed the white blood celE to be ii roo with ,2 
percent hxmoglobin The differential count showed 


In addition the patient had experienced some vague 
generalized muscle paws but chese were not severe 
The w eakness in the left arm had progressed rapidlv 

from the time of onset until the time of admission, y^v «iiv luw '““'-‘'■"'•-/-t-;:-- .. 

bnthehsde-.penencednomu.cular^ealaire.u.:.;, 74 P» cent ■J"', ''’j 

mrt of the bodv The patient stated that he lymphocytes The blood and spinal Umd W awer 
foLideraWe weight during the present mann examinations were negative The spmal 
had ' r,,uetits past history was es.=*ntiall> fluid was negative throughout The unne had a 
^^Hd?hid c^mf to this country 6 vea^ «pmfic gravity of 1014 no albumin or sugar 
K^^rrfdnmfion ha'^mg Uved all his life m Italy Bence Jones bodies and “.‘^^copic^y 1^ 


\ ray studies of the gastro-iatestinal 
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Parker’s case was similar to these cases 
chnicallj but, unfortunatelj , the organism 
was not cultured nor was it discovered in 
microscopic sections, which somewhat weak 
ens the case as one of blastomycosis 
There is a stnking similarity in these 3 
cases All were young men, two being foreign 
ers who had lived m this country only a short 
time Pain in the back over the affected 
vertebra; was a constant feature and pain in 
the epigastrium was a symptom of all This 
epigastnc pain was doubtless reflex m ongtn 
due to compression of the spinal roots In all 
3 c^es a cbnical diagnosis of tuberculosis was 
jnade Aspiration of the fluctuating mass in 
the case of Brewer and \\ ood, disclosing the 
presence of blastomycetes, gave the correct 
diagnoMs and determined the type of treat 
ment to be followed The negative cultures 
and guinea piginoculationsm the aother cases 
prevented a correct clinical diagnosis 
, , ['‘ce of negative cultures and inocu 

lions, the only other diagnostic aid which 
can lead to a differential diagnosis of the bone 
esions Is the \ ray By those who have 
♦u 1 changes seen in blastomy co 

the lesions are considered quite typical 
resembling tuberculosis in many 
T„ fhere is usually something atypical 
the present case, the involvement of the 
iculating facets with lateral curvature of 
spine can be taken as an example In 
«rf “SC, the vertebral mvoKcmcnt 

preading to the lamim; transverse and 
pinous processes finally to include the nb is 
picture which as he points out is practically 
unknown in tuberculosis 
A detailed description of the X ray find 
gs in osseous blastomycosis is included in 
t article The essential features are 
nat 1, IS locahzeil rarefaction, more 

P chy than in tuberculosis, accompanied by 
wne proliferation and bony penosteitis The 
remains normal unless the joint is 
anH .Sequestrated bone is not observed 
•ma the bone immediately surrounding the 
'csion IS normal Single or multiple lesions 
re Irequcntly seen in the long bones 
CASES OF LOC\LI?ED INFFCTIOV 
No case of localized blastomy cosis of the 
eje has been recorded Apparently the cornea 


and conjunctiva are particularly resistant to 
the infection, although, according to McKee, 
it IS occasionally seen In a review of the 
subject, he found only 3 cases of keratitis from 
which the blastomycetes were isolated He 
reported a case of corneal ulcer from which he 
had obtained the organism All these infec 
tions occurred in the course of systemic 
disease In view of the frequenev of the cuta 
neous forms of the disease especially about 
the face it seems rather remarkable that the 
eyes escape involvement 

Localized infection of the tongue has been 
observed by New of the Mayo Clinic, in a 
man 52 years of age Except for the local 
condition in the mouth his general physical 
examination was negative The diagnosis 
was made by biopsy, and a cure was effected 
by potassium iodide internally, iodine and 
radium locally The correctness of the diag 
nosis m this case was doubted by Weiss, who 
pointed out that the lymphoid hyperplasia 
shown in the photomicrographs was not typical 
of the disease He claimed that the illustra 
tion designated as ‘ pure culture of bias 
tomyces ’ might be the picture of any yeast 
as there were no distinguishing features 
shown He concluded his criticism by saying 
that the fact that the lesion healed under potas 
Slum iodide and radium wasno proof that it was 
blastomycosis Besides this one case Copelli 
reported an undoubted case Although there 
was no demonstrable systemic involvement in 
his case the patient had blastomycotic lesions 
on both feet 


In a case reported by Vinson, Broders and 
Montgomery (Esophagus was the site of 
the disease The patient was a man of 41 
years of age with a tuberculous history The 
sputum was positive for tubercle bacilli at 
the time of admission to the clinic Roent 
genograms of the chest showed active nul 
monary tuberculosis His symptoms of 
asophageal obstruction were confirmed by 
X ray and cesophagoscopv A biopsy of the 
shoned It to 

Wastomycosis The sputum was negative 
ment in the patient s condition under treat 
tian violet intravenously, and asophageal 
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Microscopic uoles •Xn old thickened pleura 
presents near the outer surface some fresh pleuns\ 
undergoing organization The grac areas of con 
solidation in the lungs are found to be areas of 
earl\ gangrene 1 here is some organizing pneumonia 
and a little fresh pneumonia in the neighbonng 
aheoli There is no c\tdence of tuberculosis 
Spleen pancreas kidness and Its er appear normal 
Sections of the intestine shoss a rather intense 
inflammation m the mucosa hutser> Iittleotherni e 
The sinus shosssan extensisemflammatorj reaction 
There i> fibrosis and digcncration of muscle fibers 
Nothing suggesting tuberculosis u seen Sections 
of bone show partial replacement of the marron 
Kith fibrous tissue and some wandering celfa In 
places there are mans giant cells but all are more the 
t\ pc seen m foreign bod^ reactions than in tubercu 
losis Man\ of these giant cells contain round spore 
like bodies with refractile capsules (tigs 2 and 3) 

1 hese spores \ ary from 8 to 14 microns in diameter 
Each contains some granular material which nearl) 
fills the space within the outer shell ft is interesting 
that the walls of the abscess ca\nt\ show no such 
organisms No similar organisms can be found in 
an\ other sections 

\natomical diagnosis Xcast infection of the 
cerMcal sertebrx with the formation of an abscess 
in the neck lubular pneumonia with earls gangrene 
diphtheritic colitis 

A consideration of this case bnngs. up 


spinal lesion as seen in the \ ra) picture 
4) ^as not t)7>ical of tuberculosis The 
result was that no definite diagnosis could be 
made with the endence at hand 
The case seems quite simple when \newed 
in the light of the later postmortem findings 
Howeser, the clinicians were not the onl\ 
ones experiencing difBcult) in diagnosing the 
case Due to the fact that the organisms were 
not numerous, it required long careful stud) 
and man) sections finall) to establish the 
diagnosis This doubtless also accounts lor 
our negative cultures and amma! inocu 
lations 

SPINAL BLASTOMNCOsIS 
The first case of bIastom)cosis which 
showed spinal involvement was reported b) 
Bassoe in 1906 The spinal involvement in 
his case was metastatic in the course of 
svstemic infection The second case reported 
was that of Eisendrath and Ormsb) the pre 
Iiminarj report of which appeared m iqoj 
followed m 190? b) the final report Stober 
m his senes of 3 g cases found spinal involve 
ment in 20 per cent 


the question as to the portal of cntr> of the 
organism There were no cutaneous lesions 
and the lungs were negative clinicall) and b) 
X ra) examination, nor were there an\ 
suspicious respirator) s>'mptoms to render 
such clinical findings questionable The 
\ ra) shadow at the left apex was obvaousi) 
due to a mass outside the thorax encroaching 
on the lung field The pulmonar) involvement 
found at postmortem examination was un 
doubted!) secondar) to the spinal le«ion iNo 
other blastomvcctic lesion was found so we 
are forced to admit that the portal of entr> in 
this case is undetermined 
The difficulties of diagnosis are well iJlus 
tratcif C/inica/f) Che cas'C was peculiaraacl 
the initial diagnosis of tuberculosis became 
less probable as one followed the patients 
progressive downhill course The sevent) of 
the'^patient s illness and his rapidl) progres 
sive failure contradicted the diagnosis of 
tuberculosis On the other hand the negative 
culture of the pus obtained at operation sup 
ported It, until a few weeks later it was found 
that the inoculated guinea pig failed to show 
an) evidence of tuberculosis In addition tfte 


The pre'cnt case is the third case on rec 
ord in which blastomvcosis of the spine ex 
isted as a pnman or localized lesion The 
other cases are those of Brew er and W ood and 
Parker The former was quite sunilar to the 
present case The patient w as a Russian, aged 
20 )ears, who had been in this countr) onh 6 
months He complained of pain in the ab 
domen in addition to pain in the back Except 
for the local condition of swelling and tender 
Re'S ov er the lumbar spine phv 'ical examina 
tion was negative The lungs were clear 
Sputum and stool cultures were negative 
The diagnosis was made onl) after aspiration 
of the abscess and blastomvcetes were found 
tn the fKi 3 -it operation the spinoub processes 
and lamin® of three dorsal vertebra; which 
were found to be involved were removed to 
gether wnlh all invohed soft parts The 
patient improved and was discharged onl) to 
return •» months later with other vertebra 
involved (first second and third lumbar) 

■\ similar operation was performed at this 
timp with excellent results The patient was 
last seen one vear after operation at which 
time he ttits perfect}} nel) 
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view, while Stoddard and Cutler claim that 
the latter etplanation is probablj more 
correct 

The s>mptonis in these cases are those of 
unlocalized brain tumor or meningitis, the 
latter being due to secondarj meningeal 
irntation These cases invariably end fatall> 
Careful postmortem examination has faiM 
to reveal anj portal of entr> or sjstemic dis 
ease in manj of the reported cases 

There has been considerable dispute over 
the disease as it is encountered m the central 
nervous svstem The cases mentioned and 
reierred to in the present communication 
have appeared m the literature under the 
heading hlastom^cosva, except those of Stod 
dard and Cutler It is quite apparent that 
the cases desenbed m the literature are 
similar to tho«e thej describe as being due to 
torula infection In fact they state that the 
brain involvement consisting of multiple 
gelatinous cysts is peculiar to torula infection 
alone 

Isolated cases of non systemic blastomyco 
SIS occurring m unusual sites have occa 
sionally appeared in the literature Hicks 
reported a ca«c of a paronychia from which 
yeast cell* were isolated He classified the 
organistn under the blastomyces Weidman 
and Douglas desenbed a tumor of the leg, 
clinically resembling sarcoma which prov^ 
to be blastomycosis One instance of infec 
tion of an operative wound with blastomvce 
tes has been reported (9) The mother and 
brother of the patient had cutaneous bias 
tomycOMb, but the patient had previously 
shown no evidence of the disease A case, 
probably not blastomycosis but of sufTiaent 
interest to vv irrant mention, v^as reported by 
Wuney rollovnng the ingestion of yeast 
cakes over a period of 2 years, the patient 
developed a severe cystitis Urinary smears 
and culture showed no ordinary bacteria but 
budding yeast cells Sfarked improvement 
With the disappearance of the organisms was 
obtained under treatment consisting of iodides 
and salicylates by mouth Preis and Fono 
reported a case of urethntis under the name 
of blastomv cosib The patient was under 
treatment for lues and diabetes when he 
developed an acute urethntis from which a 


pure culture of “saccharomyces” was ob- 
tamed 

It IS quite evident that localued bias 
tomycetic lesions can occur m various parts 
of the body In many instances the portal of 
entrance of the organism seems obvious while 
m others It is obscure Doubtless many such 
infections, escaping early recognition, serve as 
the starting point of general systemic disease 

DITFEREVTUL DLV.GNOSIS 

Blastomycosis is probably much more com 
mon than is generally supposed, many cases 
undoubtedly receiving the diagnosis of tuber- 
culosis The marked resemblance of the two 
chmcaUy is so close as to be mdislingmshablc 
In the absence of postmortem and patho 
logical examination, it is obvious that manv 
cases of blastomycovis are overlooked The 
resemblance is present in all forms of the 
disease There is one outstanding difference 
between the two, response to treatment 
Except for the central nervous system where 
both diseases ire uniformly fatal, tuberculosis 
usually shows some response to general 
hygienic care whereas blastomycosis never 
does Despite the best upbuilding measures, 
blastomycosis continues to advance, a point 
which should be remembered when anv case 
of '‘tuberculosis ' does not respond satis 
factorily to treatment 

Other diseases from which it must be distin 
guished sy«temically and locally are coccidi 
oidal granuloma and syTihilis The former is a 
very closely allied disease identical clinically 
except that it is more malignant, and more 
rapidly and always fatal It has never been 
known to occur in anyone who has not been 
in the San Joaquin Valley in California The 
only distwgui'.hmg characteristic is that the 
organism of coccidioidal granuloma repro 
duces m the tissues by endosporulation where 
as the blastomyces reproduces in the tissue 
only by budding Except for this one point 
there are no distinguishing pathological char 
actenstics except that microscopically coccidi 
oidal lesions present sharper differentiation 
at the periphery From the standpoint of 
treatment and differentiation this is not so 
important as the same therapy is indicated 
in both diseases 
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dilatation At the time of the report the 
patient was still under treatment 
Fne cases of pnmarj ^ocaIl^ed hlastomyco 
SIS of the lar>nx appear in the literature The 
first was that of Downing following which 
Sartorj, Petges, and Claoue Jachson, and 
New reported cases All of these cases were 
similar chnicall^ As in blastomycosis else 
where, the close resemblance to tuberculosis 
lias a confusing factor Diops} of the t/ssue 
in each case made the diagnosis Only one 
case became systemic and ended fatally the 
others remaining localized and responding well 
to treatment of potassium iodide One of the 
patients had remained well for a penod of 9 
years It is interesting to note that in those 
cases in which obstnictne symptoms ncces 
sitated a tracheotomy, the skin surrounding 
the tracheotomy opening soon became in 
\ol\ed 

Meningitis due to the blastomyces occurs in 
only r? per cent of the systemic cases accord 
mg to Stober As a primary form of the 
disease, it is infrequent Rusk reported the 
first case in 1910 following which reports by 
Swift and Bull Barlow, and ^\lIhclroJ ap* 
peared, making a total of 7 cases in aff The 
diagnosis of primary meningitis was con 
firmed by postmortem examination in all but 
two of these cases no other blastomycetic 


prompted a mastoidectomy, at which only a 
small drop of pus wws found Shortly there 
after postmortem examinapon showed a 
meningitis which pro%ed to be hlastomycetic 
in ongin An excellent detailed discussion of 
this form of the disease is gueo by Wilheliaj 
who feels that it differs from the other forms of 
blastomycosis only m that the meninges are 
mxaded early, with death occurring before 
systemic imofvemenf fakes place 
Not only is the brain substance itself in 
xoUed in the course of systemic infection 
(zj to 30 per cent of the cases) but locahzed 
bram inxoKement without any other demon 
strable disease occurs not uncommonly 
Disregarding the differences of opinion in re 
gard to minor cultural charactensUcs and 
terminology, we find that yeast infection of 
the central nervous system proper occurs in 
two forms locahzed abscesses and cystic de 
generation of the gray matter The former 
occurs almost alw av s m the course of sy stemii. 
infection being metastatic in the course of a 
general blood stream infection or secondary 
to localized abscesses of the skull In Moore s 
case brain abscesses developed following the 
extraction of what appeared to be a perfectly 
nonnal wisdom tooth Ybacesses of the face 
and orbit followed ultimately resulting in 
death from central nervous system involve 


lesions being found The two unautopsied 
cases were carefully examined clinically with 
negativ e results, so there is no reason to doubt 
that the infection was localized in the me 
ninges These cases all presented the classical 
signs and symptoms of meningitis except that 
m most instances they lacked the acuteness 
seen in the usual forms of meningitis The 
majority showed blastomycetes m the spinal 
fluid In 3 of these cases there is some 
evidence to support the view that the upper 
respiratoo tract served as the portal of entry 
In one case (Barlow) the pharynx was cov 
ered by an exudate in which blastomycetes 
were found In another (Barlow) the onset of 
the illness was with a coryza of 2 weeks’ 
duration Some anosmia, pain and deafness 
in the ngbt ear were noted The onset m the 
the third case (13) ^as with a coryza of 2^ 
months' duration followed by otitis media 
A peKistence of drainage and syiDptoms 


meni 

In the cystic form of the disease as if 
attacks the central nervous system the portal 
of entrv of the organism is not so obvious 
In addition the exact dassifacation of the 
orgamam or organisms is considerably dis 
puted Pathologically all reported cases seem 
to be quite similar There is a hyperplasia of 
the menm^s with the formation of phagocy tic 
giant cells with little or no reaction m the 
neuroglia or connective tissue elements of 
the cerebral gray matter The latter is the 
site of multiple cysts varying in size (man) 
are discernible only with the microscope) 
MTiether these cysts are formed b\ internal 
expansion and exudation around the infecting 
organism or by lysis of the surrounding brain 
substance by some tome substance denied 
from the organism is a matter of dispute 
Freeman and \leidman who reported the 
twelfth such case m 1923, favor the former 
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In the treatment of the local lesions there 
are differences of opinion Formerh copper 
sulphate was used, to be replaced later by the 
application of tincture of iodine Desjardins 
adiocates \ raj therapj combined with 
diathermj He feeU that there la no difference 
in the results obtained if the treatment is 
given in one fourth skin doses every week or a 
full skin dose everj 3weeks Filtration should 
be gauged bj the thickness of the lesion 
although he states that usuallj no filtration 
Is necessary He strongly recommends that 
diathermy be used m connection with the 
ray as the results seem to be much better 
than when \ ray alone is used Application 
of radium in preference to \ rav has been 
used bj some Hedge claims that the results 
obtained bj treatment with iodides by mouth, 
rombmed with \ ray, cautery or radium 
have been disappointing in his hands and 
claims considerable success bj the local appli 
cation of carbon dioxide snow He has 
developed a particular technique of applica- 
tion which he describes in detail If wc con 
sider some of the results obtained by the 
combination of good surgical measures (com 
pletc excision) and iodides, before the use of 
V ray and radium became so universal we 
see that the results compare favorablv with 
the latter 


PROGNOSIS 

Ixpenence has shown that in cases of 
ocalized blastomycosis, general systemic 
reatment combined with good surgery locally 
(excision) X ray or radium can accomplish a 
cure, provided treatment is not started too 
jite m the course of the disease Onct the 
'liscase becomes systemic, however all treat 
ment fails in most cases Temporary improve 
Went with periods of remission seems to be 
uirectij attributable to therapy in many 
instances but recurrences are common some 
imes months and y ears after an apparent cure 
low much can he accomplished by mtrave 
nous therapy and the possible development of 
sera de^nds on future work Stober has 
paced the mortality for systemic cases at 90 
per cent From a consideration of the reported 
high as It is 

still a little low On the other hand good 
treatment which consists of some form of 


the therapy mentioned above, plus persist 
ence, careful “follow up” with a renewal of 
treatment m case of a suspected recurrence, 
usually will bring about cure if the condition 
lb localized 

SU1IX1/\R\ 

A case of primary or localized blastomvco 
SIS of the spine is here described, representing 
the third such case reported in medical htera 
ture The diagnostic difficulties and prob- 
lems of therapy are emphazised A review 
of (he literature of reported cases of other 
types of localized infection with the blasto 
myces ib presented 

This study seems to reveal the following 
Tlic human body is subject to infection by 
yeast like fungi to which the body is not 
particularly resistant, and for which there 
exists practically no natural immunity Early 
in Us course the disease is invariably local 
rapidly becoming systemic The portals of 
entry (suspected) are exposed surfaces, the 
skin and mucous membraneb, whether in the 
respiratory tract (nose, throat, larynx, tra 
chca etc ) or the gastro intestinal tract 
(mouth tongue cesophagus stomach) In 
view of the frequent history of the cutaneous 
form of the disease following contamination 
of «kin abrasions, it seems probable that some 
such mechanism explains mucous membrane 
involvement The insidious chronic course of 
the local lesions allows dissemination w-ith 
subbcquent svstcmic involvement, often be 
fore producing noticeable symptoms Once 
generalized the prognosis is very poor despite 
the best treatment Localized lesions although 
obstinate, can be cured by potassium iodide 
internally combined with either radical 
surgery X ray , radium or diathermy locally 
The usual treatment for tuberculosis, with 
which this disease is most often confused, m 
no way influences blastomycosis In fact 
in mmy instances this form of treatment 
allows the disease to progress to a point where 
the best of treatment is of no avail All 
suspect^, but atypical, cases of tuberculosis 
should be scrutinized carefully to rule out 
blastomycosis 
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As in ery other disease, s;-phi!/s must be 
ruled out Here the ditTiculties are not so 
great The local lesions of the two diseases 
\ar\ considenblj The Wassermann reac 
tion if negati%(., aids in eliminating lues 
The cutaneous lesions of blasfom>cosis 
must be difTcrcntiated from epithelioma as 
uelf as s>philis and tuberculosis This 
applies to the disease as it affects the tongue, 
Jarjnv and ojsophagus ^ficroscopic exami 
nation of the pus which can be expressed from 
the hone} combed pockets at the crige of the 
lesions usuall} will disclose the b]astom>cctes 
If the organisms are not found, a biops} of 
the lesion should rule out i new growth 
The final diagnosis of blastom> cosis rests on 
the disto\er} of the organism The simplest 
procedure is to find it in smears from the local 
lesions or in sections of tissue remoxed As 
a rule it is roadil} obtained from the skm 
lesions /n the case of focalized abscesses it is 
often more difficult to find the organism 
Since the organism grows well on all ordinary 
media, failure to find it in smears of pus is not 
serious Howoer, it should be borne in mind 
that the abundant spreading growth seen on 
the media may ^er\ well be mistaken for a 
contamination, and the culture discarded In 
all obscure cases resembling blastomycosis 
such ‘ contamination ’ cultures should be 
examined carefully to avoid this error 
In addition to obtaining the organisms 
locally, they can frequently be cultured from 
the blood stream and urine in the systemic 
disease, from the cerebral spinal fluid when 
the central nervous system is invohed and 
from the sputum m pulmonary involvement 
Conflicting views are given by authorities 
regarding the susceptibiliU of laboratory 
animals especially guinea pigs, to infection 
Guinea pigs arc most often used for animal 
inoculation since a search is being made for 
tubercle bacilli The reason for the dis 
crepancies is probably to be found in the work 
of Davis He discovered that while male pigs 
are particularly susceptible, usually succumb 
mg to the infection, female pigs resist the 
disease and usually survive, their recovery 
being characterized by a low grade immunity 
In the inoculation of pigs no special selec 
tion of male pigs has been made 
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It is quite apparent that localized bias 
tomycetic lesions readily give nse to systemic 
infection It therefore follows that the earlier 
the diagnosis and treatment the better the 
prognosis There is abundant evidence to 
show that localized blastomycosis responds 
well to proper treatment and can be cured 
The treatment may be divided into general 
systemic therapy and local measures All 
agree that all patients w’hether the condition 
is local or systemic, should be treated by 
iodides by mouth The iodides are usually 
administered as potassium iodide m solution 
m amounts varying from lo to 200 minims 
per day This treatment has proved jts 
value m most cases Recently the question of 
intravenous therapy has received consider 
able attention Sanderson and Smith earned 
out a senes of experiments in which they 
studied the effect of gentian violet on tulture# 
of blastomyceles They found that gentian 
violet mar 3O0000 dilution prevented the 
growth of cultures They suggest the in 
travenous inyection 0/ gentian violet jn doses 
of 0005 grams per kilogram of body weight 
in systemic cases In Brazil where the disease 
seems to be quite common Pupo used local 
applications and intravenous injections of 
methylene blue and acritlavme m some cases 
In others he used alternate intravenous in 
jecfions of 10 cubic centimeters of a r per cent 
methylene blue and 5 cubic centimeters of 0 ^ 
per cent solution of rrypaiJavine He claimed 
considerable success with both methods How 
ever the intravenous therapy has not 
established itself on the basis of its achieve 
ments and it is not justihable to use it as a 
substitute for the older treatment of iodides 
by mouth As an adjunct to the latter treat 
meat in resistant and progressing cases it 
should be tned m view of the seriousness of the 
disease Lately experimental work has been 
done (6) which shows that passive immunity 
with the development of a precipitin m the 
seiuiw can be produced in laboratory animals 
by the injection of extracts of the blastomyces 
The work as yet has not been earner! far 
enough to be of any therapeutic value although 
future work may accomplish considerable m 
this direction 
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THE CULTURE OF TUBERCLE BACILLI FROM THE URINE 

A Report of Ove T^ous^^D Two Hundred Cultures 
DR THEODORE \OV IlCTII Botapest IlD>CARi a\d FREDERICK LIEBERTHAL MD CincACO 

Frjtn th« Iroloi c Cliai of Ibe Royal HubsJ'wb Piimlay Pftw Doiv* arr « Budapest ProfessorG aa voa Illyca Director 


I N the presence of tuberculous disease of 
the Lidnej and generally speaking of the 
remainder of the genito unnarj tract, it 
lo the surgeon’s task to decide which organ is 
discharging the organisms and to remo\e the 
diseased organ from the bod> , pro\nded condi 
lions permit The kidney is a \ntal organ 
which plajs an important role in the clinical 
pathoIog> of tuberculosis, because failure to 
diagnose the disease at an earlj stage and to 
rezno\e the kidney before the disease is far 
ad\anced may carry with it senous conse- 
quences for the patient Our modem technical 
methods, howe\er make early diagnosis pos 
sible m many cases Bilateral renal tubcrculo 
SIS can no longer be considered a frequent dis 
ease Its early recognition is made possible by 
the use of ureteral catheterization and the 
bacteriological examination of the urine ob 
tamed separately from each kidney 
For a long time the direct grow th of tubercle 
bacilli by artificial culture upon various media 
has been considered very uncertain and trou 
blesome if not almost impossible With the 
development of modem bacteriology it has 
been possible to perfect such culture media as 
have proved satisfactory for this purpose The 
Koch bacilli are very sensitive in cultures and 
the development of the colonies requires a 
rouch longer time than do those of the staphy 
lococcus streptococcus bacillus coli, and other 
groups Furthermore these last mentioned 
orgamsms are not so scnsitiv e tow ard contam 
loation as are the tubercle bacilli 
The method used in the clinic of Professor 
'on Illyts for the culture of tubercle bacilli 
from the urine is the method of Loevvenstem 
bumjoshi upon the culture medium of Lube 
juu modified by Hohn This procedure has 
been tested in a series of ^oo cases of uro 
genital tuberculosis and has prov ed itself not 
onlv more conv enient but more accurate than 
any previously employed methods for the de 
termination of the presence of Koch bacilli m 


the unne The cultures hav e been grow n upon 
the Hohn egg medium as well as the glycenn 
potato The recipe for the Hohn egg medium 
IS as follows 

1 Three fresh eggs are carefully cleansed by rub 
biDg (be end with alcohol 

2 The ends of the eggs are perforated with a 
stenie scalpel previously cleansed by careful rubbing 
viith an alcohol sponge 

3 The contents of the eggs arc allovred to dram 
into a sterile beaker, the bottom of w hich is cov ered 
with stcnic glass pearls about the sue of a small pea 
By careful rotation of the flask for 3 to 4 minutes 
with a gentle shaking motion, the contents are thor 
ougbly mixed (care bein^ taken that no foam should 
form) 

4 After this the contents are measured off in 
sterile graduates and 

5 A third of the volume of 5 per cent acide 
blycenne bouillon is added 

6 The mixture 1$ poured into an Erlenmayer 
flask 

7 Five to 6 vubic centimeters is poured into a 
stenie test tube warmed to 84 degrees C then 
gradually to 87 degrees C (caution — not over') and 
allowed 10 remain 15 minutes at this temperature 

8 The tube is then allowed to cool slowly at an 
angle so as to form a slant 

9 To each test tube is added o 8 cubic centimeter 
of stenie bouillon without glycerine and the tube 
stoppered with a cotton plug 

10 Tbe tubes are then tested for sterility by 24 
hours meubatton at body temperature and placed 
on ice for subsequent use 

It was our practice at first to remove the 
bladder unne under stenie precautions, with 
a catheter But lately this method has been 
abandoned because the contaminating organ 
nuns which might come from the unne are 
rapidly destroyed by treatment with 15 per 
cent sulphuric acid They are not resistant to 
sulphuric acid and so do not reach the culture 
medium Further we need not fear confusion 
with smegma bacilli In 1,200 cultures smeg 
ma bacilh w ere not found, nor w ere they found 
in Ziehl Neelsen or O-ol smears In 45 cases 
smegma smears were made and stained ac 
cording to the usual methods but no smegma 
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HBLE I — \PPEARANCE TIME OF 
COLONIES ON EGG MEDIUM 


Ciri Tube 

« 7 

9 to I) 63 

II to 16 S3 

i 7 ta>o 292 

21 to 34 67 

More than 24 27 


TABLE II — APPEARANCE TIME OF 


COLONIES ON CLNCERIN POTATO MEDIUM 

Day. Tube 


33 to 2$ 

>9 to JS 
}i to 43 
More than 43 


S 

*9 

59 

16 


The cultures should be examined e\er\ 2 
da>s It lb not necessarj to moisten the egg 
media wth the condensed \\ater (the bouillon 
at the bottom of the tube) , but the potato 
gljcenn should be turned carefullj everv ■» or 
3 oajs so as to moisten the inoculated surface 
to pre\ent drying As a result of this the 
colonies grow more rapidly and luxuriantly 
Unless great care ib used to maintain stcnl 
hy the cultures may become contaminated 
Mth streptococci and staphylococci bacilli 
coll and other organisms as well as molds of 
'arious kinds Due to their rapid and luxun 
ant growth e\en as earh as 34 hours after 
contamination these colonies can spread o\er 
the surface of the medium and completely sup 
P^ss the tubercle bacilli colonies e\en though 
the latter bacilli may ha\e been present in the 
urine in large numbers 
The 15 per cent sulphuric acid mentioned 
completely destroys the contaminating organ 



i of >n<xuhtmg the eeg mediui 



6712 


Fig 6 Humanand bonne tvpeof orgamsmoccurrmgia 
mixed culture 

Fig 7 BoMnepRe of organism growing on egg medium 
Fig 10 Human tiRe of organism growing on glycerin 
potato medium 


ibms Hence their appearance on the medium 
IS exidence of careless unclean technique It 
ibimperatixe therefore that immediately after 
treatment of the urinary sediment with the 
acid we maintain a strictly sterile technique 
In the culture the tubercle bacilli appear as 
small pin point sized grayish white colonies 
(Figs I and 2) Often they co\er the surface 
of the medium in the form of a pale, dull layer 
which IS distinguishable from the surface lus 
ter of (he medium in the areas in which they 
are deyeloping As the colonies grow larger 
and older they rise more and more from the 
surface coalesce in numerous places, and form 


From then on their color changtb according to 
the type of organum The human type ib 



fig 9 The cotton stopper of the culture tube is iimmed 
cm centimeter below the mouth of the tube 



986 


SURGERY, G^’AECOLOGl AND OBSTETRICS 



Fig 1 Humnn t>-pe of organism stioaing pinpoint 
apMarance of the ioui^er colonies 
Iig 2 lIumantj‘peofcolon> sho«.ingpin poiDtappear 
ance of the younger colonies 
Fig i Human tipeoforgaoism nhich isgromngonegg 


medium and which shows the \erruceus character of the 
older colonies 

Fig 4. Human tj-pe of organism growing ea egg medium 
sboningthe «ernicousciafScterof thecofoaie* 

Fig $ Colomes of human t>-pe of orgausm 


bacilli were found ^^c are confident that 
there is no reason to fear confusioa with 
smegma bacilli 

Tubercle bacilli are >er) resistant to strong 
inorganic acids On manj occasions the 20 
minute acid treatment of the unnarj sedi 
ment prescribed bj Loewenstein has been far 
exceeded sometimes do to 90 minutes being 
consumed In spite of this, the cultures grew 
luxuriantlj, c\en if somewhat more sIowl> 
than when the sediment was subjected to the 
acid treatment for onl> 20 minutes 

^\e ha\e used the 13 per cent sulphunc 
acid prescribed bj Loenenstem since we con 
sidered the 10 per cent sulphunc aad pre 
scribed b> Hohn as of insufficient strength 

The experiments made with Dr Gal of this 
clinic illustrate the great resistance of the 
Koch baciUi Mature cultures of tubercle ba 
dill were subjected to powerful \ rats These 
experiments showed that after an exposure of 
18 skin erjthema doses the cultures still re 
mained viable, and after transfer to a second 
culture tube, grew luxuriantlj in 18 dajs de 
spite the fact that the \ ra>s exert a powerful 
destructive action on joung cells With an 


exposure of 30 sbn erj thema doses the bacilli 
were complete!) destro) ed and failed to grow 
upon re inoculation m a new tube 
In making the cultures, four tubes have 
been used in each case so that sufficient re 
serve tubes might be available should one or 
two tubes become contaminated Each unne 
specimen was inoculated upon three Hohn egg 
medium tubes and one gljcenn potato tube 
At first before the technique was sufficient!) 
perfected the cultures sometimes became con 
taminated with molds, in spite of the most 
careful technique ilolds are apparent!) more 
resistant to sulphunc acid than tubercle ba 
nlli because the) remain viable after even one 
hours treatment with the aad If onl) a 
small mold colon) grows upon the medium it 
does not interfere with the growth and spread 
of the tubercle bacilli colonies But larger 
numbers of such contaminating colonies tend 
to spread over the surface of the medium and 
suppress the development of the cultures 
The optimum culture temperature of tu 
bercle bacilli is 37 5 degrees to 38 5 degrees C 
But according to our expenence they also de 
veJop fair}} weJJ at 40 degrees C 
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u Early form of renal tuberculosis showing a Fig 13 Eartv renal tuberculosis showing a eaiitv in the 
papiUiiis in the upper pole upper pole which is not connected with the pelvis 

Rg tj Early tuberculosis with papillitis in upper pole 


separated specimens The results are shown 
m Table I 

The time of de% elopment is longer on potato 
medium, 3 to $ weeks being necessar> (Figure 
wj ^\lth experience, however one can see 
the colonies earlier with the aid of a magnify 
ing glass, although this is sometimes difficult 
because of the similarity in color between the 
potato and the colon> itself (Table II) 

I^BLE III —SUMMARV OF RESULTS 

Er? medium cultures oeo 

losilive <4, 

heeative jgo 

Contaminated 39 

Glwenn potato medium cultures ?oo 

Positi>e r,, 

Vgative , 1 , 

Uintammated jj 

Especiall) important are those cases in 
f V Ziehl Neelscn and Osol smears 

of the unne were negative and the cultures 
later pro\ed pvositue Among 200 cultures we 
*wd so such cases In sev oral cases the guinea 
^test was negative and the cultures positive 
Inis control was earned out in about lO cases 
In man> cases in this latter group there was 
onl} a minimal functional defect in the dis 
eased organ anti onlj a small leucocyte count 
m the separated unnes Operation in such 
an incipient renal tuberculosis, 
a beginning papillitis a mild beginning granu 
lar tuberculous pyelitis, or a fresh tuberculous 
mfarct In a fuw cases histological check was 
necessary to confirm the diagnosis of renal tu 


berculosis Figures n, 12, and 13 show several 
such cases with early lesions In Figure ii a 
papillitis in upper pole is shown, m Figure 13 
a small cavoty not connected with pelvis 

Because of its absolute rehabihtv and 51m 
plicity, the culture method is of greater value 
than the guinea pig inoculation method This 
IS easily understood when we consider how 
troublesome the guinea pig test is and how 
much longer it requires for a diagnosis After 
inoculation the guinea pig is subject to epi 
demies to sepsis, and other infectious proc 
esses which render the results uncertain Four 
to sit weeks are usually necessary to establish 
a diagnosis The pigs have to be controlled 
constantly and in addition to an autopsy a 
histological check may eventually be required 
All of these annoyances and uncertainties are 
ehmmated with the culture method Further 
the gallinaceous type is apathogenic for the 
guinea pig and produces no lesions m the am 
mals, while it produces a beautiful growth 
upon medium 

That the culture method has as yet not 
taken a foremost place m urologic diagnostic 
procedure is due, no doubt, to lack of ac- 
qu^ntance with the technique of cultunng 
tubercle bacilli But we are assured that who 
ever trams himself m this method and adheres 
to the few necessary conditions mentioned 
wiU be convinced of its simplicity and 

reliability and will consider it far superior to 
the guinea pig test 
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grajish white, the bo\ine type bnck red with 
a yellowish tinge (Fig 7) In the accompany 
mg photomicrographs the types are distm 
guished by the black appearance of the bo\ine 
and the white appearance of the human type 
It sometimes happens that the tw o ty^pes occur 
in mixed culture but in 1,200 cultures we saw 
this only once (Fjg 6) The bovnne type is 
especially beautiful on glycenn potato The 
gallinaceous type appears as slimy, moist coIo 
nies Various foreign authors haxe reported 
the occurrence of this type In spite of the 
most careful search for t^s organism it was 
ne\ er found in our cultures The clinical pic- 
ture of the bo\ine type of infection is char 
acterizcd by remittent fe\er, low temperature 
in the morning and high temperature in the 
e\ening Fe\er reacts only slightly to anii 
py reties In the second stage metastatic nod- 
ules appear the sites of predilection being (t) 
the bone marrow, (j) the kidney , and (j) the 
skin In the kidney a small pinhead to pea 
sized yellow nodule forms in the cortex or m 
the medulla These nodules may break down 
and gi\ e nse to canty formation The striking 
feature in the reported cases is that the blad 


IS then poured into a sterile centnfuge tube 
and centnfuged 3 to ^ minutes at a speed of 
3,000 to 3,500 revolutions per minute The 
supernatant liquid is decanted and the sedi 
ment is used for the inoculation of the medi 

um This is done with a platinum loop which 

is well flamed before inoculating The centn 
fuge tube and culture tube are taken m the 
left hand as in Figure 8 being so held that dust 
cannot drop into either tube The platinum 
loop with glass handle is held in the thumb 
and mdex finger of the right hand the cotton 
stopper removed from the culture tube with 
the little finger and palm of the nght hand as 
in Figure 8 The loop is inserted into the sedi 
ment m the centrifuge tube and the culture 
slant streaked with a side to side motion 
while the loop is bemg withdrawn the loop 
not being allowed to come m contact with the 
condensed water The cotton stopper of the 
culture tube is replaced, the stopper well 
flamed and then jammed t centimeter below 
the top of the tube with the previously flamed 
glass handle of the platinum loop as in Figure 
9 To prevent evaporation of the condensed 
water and the drying of the medium the tube 


dcr IS only slightly involved or not at all 
while in the human or bovine infections the 
involvement of the bfacfder is especially 
marked The unne contains very little pus 
and the bacilli appear in great numbers some 
times mtracellularly These organisms are not 
pathogenic for the guinea pig and hence should 
be cultured according to the method of Loew 
enstein Sumy oshi on egg medium Thegrowth 
of this organism on this medium as well as on 
glycerin potato is characteriiitic 

The technique of cultunng tubercle bacilli 
from the unne is as follows If the unne is 
cloudy and nch in sediment 50 to 100 cubic 
centimeters will suffice If however the 
unne is clear or slightly turbid 2^0 to 300 
cubic centimeters is necessary The total 
quantity is centrifuged in divided portions 
From the combined sediment a Ziehl Neelsen 
and an Osol smear are made Then 5 cubic 
centimeters of 15 per cent sulphuric aad is 
added to the combined sediment and the 
whole well shaken until a homogeneous mu 
ture forms This is allowed to stand for 20 
mmutes «.th frequent shaling The merture 


is hermetically sealed bv pounng melted par 
aflin over the stopper The procedure with 
glycerin potato is similar the surface of the 
potato being inoculated by streaking and the 
tube sealed in the same manner VTien ureter 
catheter specimens of unne are used smaller 
quantities wnll have to suffice 
At first we washed the sediment with sterile 
water two to three times according to the spe 
cihcations of Sumy oshi and then inoculated 
But since this increases the danger of contam 
ination and since the quantity of acid which 
the platinum loop can transfer to the medium 
IS so minute as not to alter appreciably the 
hydrogen ion concentration of the medium, 
we have eliminated this step Hence without 
being washed the sediment is immediately 
inoculated on the egg medium and glycenn 
potato Smears for diagnosis are made from 
the hrst colonies to appear The average 
appearance for colonies on egg medium is 8 
to 20 davs From the clinical matenal of 
the niyes clinic 300 specimens of unne were 
cultured making a total of i 200 tubes Of 
these 2^0 represent bladder unne and 
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follows “In the posterior wall there was a 
circular, elevated portion, of spongy softness, 
2 centimeters in diameter, the mucous mem 
brane covering it was thin, slightly ‘hob 
nailed ’ and of bluish red transparency The 
corresponding pcntoneal surface was also 
tumefied convex, of bluish transparency and 
the blood vessels of the peritoneum were very 
distinct and full A section made through the 
tissue was immediately covered with dark 
fluid blood after removing which a delicate 
framework with isolated dark spots became 
visible In the cavnties within the framework 
and communicating with each other there was 
fluid blood The appearance of this tumor on 
the whole therefore resembles the cavernous 
ectasia so frequently met with m the liver 
that the framework was much 
uncker than is usual in similar vascular 
tumors ’ Virchow (17) m 1867, reported 
another htmangioma the size of a cherry 
which was purely cavernous within the sub 
stance of the uterus Almost 30 y cars later 



Fig i Section through the anterior nail of the uterui 
aboniog large caverns which were filled with blood An 
arrow points to the perforation through a wall of the 
cavern from which the bxmorrbage occurred 

in 1893, Boldt recorded the third case in which 
he found a hxmangioma in the uterus of a 
multipara, 37 years of age, who had been 
bleeding for an entire year, and profusely for 
the past 4 months of the year Boldt stated 
that on performing a v agmal hy sterectomy on 
this patient he found a tumor in the anterior 
aspect of the uterus which reached to the 
fundus and was the size of an English walnut 
It was lobulated slightly firmer than its 
utenne surroundings and dark red in color, 
mottled with purplish spots which were soft 
like recently coagulated blood Many large 
cavities were discernible in a microscopic 
study of the sections Boks, 101917 reported 
a case of cavernous hxmangioma in a patient 
33 years of age, w ho had had tw 0 children the 
second being 7 years old when the patient 
was examined Menstruation had been nor 
mal up to the time an abortion occurred 4 
years previously For 6 months the bleeding 
had been more profuse and prolonged The 
last menstruation, however, was of one day’s 
duration and a week later severe abdominal 
pain set in The patient was admitted to the 
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H/EiMANGIOAfA OF THE UTERUS 
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H /TMAiSGIOMATA ha%e rarely, been 
found m the uterus Although the> 
occur in nearl> all the tissues of the 
bodj , the) are most frequentlj found in the 
skin and h%cr Of the ■’o cases of hTmangio 
mata of the uterus reported m the literature, 
onli 4 are of the true ca\ernoU 5 . Utic so that 
the report of an additional case seems justi 
ficd \n attempt will aUo be made to classifj 
the recorded cases and to differentiate the 
true ca\ernous hxmanfeiomala m the wall of 
the uterus from the hemangiomatous fibro 
mjomata in the uterus and from the telan 
gieclalic harniangiomata of the pelns 
Ca\ernous himangiomata were first s>s 
tematicaffj studied b\ Rokitansk> who, when 
he discussed them m his Handbuch d<r patho 
logtsciicn Aualomie, m 1846, and m his treatise, 

‘ Uebcc die Ca'crnose Bludgeschwulst,” m 
1854, ga\c them the name ‘ caiernous Mood 
tumors ' He described them as neoforma 
tions and stated that ‘ the anastomosis of the 


iiemancjojuta of the uterus 
Virchow (18) stated that “ca\ernous an 
giomaof the uterus is ler) rare 1/ one does not 
include telangiectatic angioma ’ It is difficult 
to draw the line sharp!) between the true 
cavernous hxmangioma and the fibromjoma 
with dilated and tortuous vessels The simi 
lant) between these two forms was pointed 
out b> Kell) and Cullen, who called attention 
to the fact that ‘ the blood supplv ofamjoma 
ma> be so copious that the tumor in reaht) 
becomes an angiomvoma” Reder descnbed 
such a case of angiom>oma which ‘ looked 
red like a tomato was soft and felt cjstic 
The tumor had an enormous blood supplj 
some sinuses being as large as a finger 
To determine exacti) the number of genuine 
case> of cavernous hxmangiomata among the 
reported ca'^s of hicmangiomata of the uteruv 
is difficult because of (he frequent lack of 
complete pathological and histological data 
and becau»e of the failure m some of the re 


tumor with the \enous vascular s>stem is 
through V cry line \ enous oflahoots 
MacCallum in igaa further differentiated 
them “A true haimangioma he stated, ‘ is 
distinguished from dilation of capillaries or 
venules belonging to the general circulation 
bj the fact that Us blood channels grow inde 
pendentU without regard to the laws which 
govern the distribution of such vessels It 
thercbv forms a mass which is somewhat 
withdrawn from the gentral circulation and 
although supplied with arter) and vein does 
not stand m an> intimate anastomotic refa 


tion with the adjacent circulation True 
hxmangiomata are most commonij divided 
into a simple or telangiectatic form m which 
the abundant capdJanes though widened 
maintain fairl> well their form as tubes with 
parallel walls, and the ca v emous form ro which 
the character of erectile tissue is approached 
with large, irregular blood spaces opening 
abundantlj into one another It n, not aen 
apparent, bonerer, nhere the line of iIt™on 
can be sliarplj draiin beWeen these groups 


ports to distinguish between the true cavern 
ous hxmangioma of the uterine wall without 
fibrom>omaandh®mangiomatousfibrom>oma 
of the uterus In the following classification 
the 20 cases collected from the literature have 
been grouped as accuratelv as could be deter 
mined Nineteen of the cases have been 
divided into three varieties of hTmangiomata 
the remaining case is a doubtful one and has 
been grouped svparalelv 

1 The true cavernous hTmangiomata m 
the wall of the utenis without librom)om3ta 
to which we have added a case /Table I> 

2 The hccmanj,iomatous libromjomata 
(Table W 

3 The telangiectatic hTinangiomata m the 
peJvT5 fTabJe III) 

4 A doubtful case of hTtnangioma m the 
cavitv of the uterus (Table I\ ) 

TRUE CAVERNOUS H ElIANCIOMATA 
IN niE « VLL or THE utercs 

KJob, in 1S64 first de5cribe<l a true cav 
emous hTmangioma of the uterine walJ as 
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TABLE I— TRUE CWERNOUS HCMANGIOMATA IN TIIE ^^ALL OF TIIF UTERUS 



an angioma The remo\al of an angiomatous 
fibromjoma, 4 5 inches in diameter, together 
^th the uterus enlarged to the size of a 
turnip, has been, reported b> Shaw The 
patient t\as a v,oman, 65 >ears of age, who 
had suffered extreme abdominal pain and 
collapse There was atheroma of the uterine 
arteries Sections showed the fibromjoma 
tous tissue to contain a very large number of 
thin walled blood vessels Microscopically, 
the collections of bright red blood in the tissue 
^ere found to consist of angiomatous tissue, 
* j lined with a definite layer of 

endothelium Hirschberg described the case 
a woman, aged 64 years, on whom a total 
usurpation of the uterus v^as performed to 
relieve hemorrhages which had persisted 
over a penod of 8 weeks An examination of 
e specimen showed a myoma of the uterus 
1 5 ^^ the cervix The tumor contained clotted 
^*th blood sinuses lined with typical 
n othelial tissue In this group of cases the 
nimangiomatous tissue was found to be 
^thm fibromyomata which were cither inter 
ITl T or subpentoneal (Table 

J ^ri the true cavernous hTmangiomata of 
ne hrst group, the hamiangiomatous tissue 
as m the uterine wall and no other tumor 
^as present 


TELASCIECTVTIC 11A,MASCI0S1ATV 
OF THE PELVIS 

* discussion of telangiectatic h«man 
giomata the cases recorded by Hone, rantzer, 


and Wnght ate of interest In 1906, Hone 
reported a case of hTmatoraa on the antenor 
wall of the uterus of a patient 35 years of 
age WTien the abdomen was opened the 
uterus vras found to be about the size of a 4 
months’ pregnancy, its elevated portion 
formed by a fluctuating mass A longitudinal 
incision m this mass allow ed a large amount of 
black, tar like blood to escape The cavity 
of the hiematoma did not communicate with 
the uterine cavity As the removal of the 
uterus was thought inadvisable, drainage was 
established through the abdominal wall from 
the incision which was not closed Oozing of 
blood continued up to the time of the patient’s 
death 3 weeks later Autopsy was not per 
formed and the true pathological condition 
was not determined Panlzer, in 1911, re 
ported a case of telangiectatic hTmangioma 
in the pelvis of a patient 26 years of age The 
hemangioma was found to be in the pen 
toneum covering the front of the uterus the 
nght half of the bladder, the right fallopian 
tube and the contiguous portion of the right 
bread ligament He ligated the nght ovanan 
and nght utenne artenes and placed a suture 
in the utenne wall encircling the tumor Two 
occasion to observe the 
i^lt of the hgations nhen he operated on 
Urn paUent for acute appendiatis He found 
wared 

Hr’’" '“sels in 

the nght broad ligament An intercating case 
repotted b> Wnght of a patient operand 
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n, 3 rbotofflicrograph of u: ue from ib« anterior 
ajU of the uterua shovtinR numerous Unte ea«erns in the 
hsmatiRioma Th* larger ca>crns are coHard pen 
toneil surface One fairlv large raiern cao be seen under 
the mucous nembrane 

hospital because of hTmorrhage opera 
tion a tumor v\as found in the antenor nail 
of the uterus Much blood escaped from (he 
tumor when it was incised A s(udj showed 
it to be a ca\erroiiS h'emangioma (Table I) 

IliJtlNCjOlf ITOUS FIDROiaOSLlTA 

\irchow (if), OuliL Michel Reder Cell 
and Clarke, Shaw and Hirschberg hi\eeacb 
reported one cisc and Kelh and Cullen have 
reported «, cases of hirmangiomatous libro 
mjomata of the uterus \ifchow (17I in 
1867 reported his obsercatwns on the pure 
cavernous hamangiomata of the utenne nail 
and the himangiomatous tibroni>omata In 
igoi Ouhe reported a case in which a dissec 
tion of the uterus revealed a libroma the size 
of an almond, in the fundus The tumor was 
permeated 6\ numerous engorged vessels 
with thrombosed veins at its {leripherj Hie 
tumor, which was probablj associated vuhan 
abortion, was reported as an angiomatous 
libromv oma although in the discussion Jeanne! 
refprs to it as a ‘ dtciduoma” Two >eais 
later tn 190^, Michel reported the removal of 



Fig 4 Pfwtonucwgr„p(i of tiie wallofacMemoftfie 
nxRungidma showing its endolbeJwl lining 


a tumor from a woman 43>ear50fage whose 
onh sjTBptom had been menorrhagia The 
tumor which bad grown rapidl> to the sue of 
a child s head and which Michel called a 
urenne fibroid was found in the antenor wall 
0/ an enlarged uteru- The tumor had 3 large 
number of capilhnes and isolated Moall mus 
cic (ibi’ts and microscopicallj it resembled 
placenta! Uvsue The angiomvoma found b> 
Reder v hich was red liie a tomato has 
been referred to above Tbe tumor wav large 
With an enormous blood supplv \\’hcn 
Reder thinking it t evst punctured it be 
had difficultv m controlling the hemorrhage 
but succeeded in doing -o and in removnng the 
tumor Under the title ■Angiomatous Tibro 
mjoina of the Items Bel) and ClaAe re 
ported a cave in 190O of a woman aged 41 
>earb on v horn a hvsterectomv was per 
formed to remove a utenne tumor Tbe bulk 
of the tutnur consisted of unstriped reusefe 
fibers but some portion^ of tr were ver> 
vascular Ktllv and Cullen have mentioned 
bnefiv 4 cases of angiomvoma and have given 
a detailed report of a hfth ca-e In this case a 
large tumor was situated in the left ufenne 
Wall Scattered throughout the tumor were 
numerous dark blue vastuiar areas \aning 
front o ■> to ^ 5 centimeters m diameter The 
areas were composed of bfood ves'cfs pc^^ent 
lOe, a faonev combed appearanie the individ 
Hal ve ela of widclv varving diameters 
being cloboiv packed together The walls of 
the vessels were smooth and glistcnino Th^ 
entire picture the authors thought suggested 
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T<U}LE III— TELANGIECTATIC HEMANGIOMATA IN TUT PELVIS 


V«I 

Aalhor 

piUtnl 

OprrilioD 

Result 

Pathological findings 

7} 6 

H™ 


E»p1 titory hpafolowy Oneo 

1 jC of h^rmaloma in 1 pacii | 
with gillie 

Death 

A fluctoaling tna s in front of the ulerus The mass was inci ed 
and about joo grams of tar bke black blood came out No 
coannuQcat a with uterine casnty 


Pintztf 


' Uyation of riitht ovarian and 
' right uterine arleriei and au 
tore of uterine wall uound 

RKovety 

A telangiectatic a gioma und r the p ritonrum covering the 
front of the uterus the t gbt half of bl H ler (he right tube and 
the contiguous part of the right broad ligament 


Wrgbt 

33 

Removal of tumor and uterus 

Recovery 

A iiiaiis in (be r ght broad ligament bel w the (ube an 1 ovary a d 

inlinutely as«ocateJ with the uterus It was smooth ami 

glistening of rubbery con istrncy and blui h black m color 

TABLE I\ —DOUBTFUL CASF OF IITMANGIOMA IN THE CAAITA OF Tllf UTERUS 

W 

Vutbor 

A** 

1 

piu«nt 

Opera, on 

Result 

Pathological findings 


iJfUl 

auH Mtn 

31 

Abdominal hjaterretomy 


The uterine walls b>pertrophjed anl fibroma! us A tumor the 
site of a Urge nut in the uterine cavity 11 ( 1 gical eiani 
u tioaib weditlobeanangioma nend resiled It a place tal 
pJvp 


her second child was born she had a post 
pirtum hemorrhage about i hour after dehverv 
*luch ^as controlled b> ergot One week after her 
V L \ear$ old 

*M had a sudden hemorrhage from the vagina the 
noiiing being profuse for several days Ice bags 
*ere applied to the abdomen and ergot was ad 
Duaistered A\ hen the patient was 34 she underwent 
an operation for the removal of the right ovarv and 
wllopian tube She had not menstruated for 4 
inocths previous to this operation, but 2 months 
«er menstruation began again and remained 
nomial for 4 years Then at the ue of 28 the 
had a sudden and severe vaginal hxmor 
nage For 15 minutes or more the blood gushed 
^oientlv It then began to clot and manv large 
riots Were passed The bleeding caused considerable 
eakness A hypodermic injection of a drug was 
P'en in the arm by the attending phvsician and 
ne \anna was packed The packing had to be 
because of the profuse flow of blood 
1 he bidding stopped after 5 das s Three or 4 y ears 
V.I j potient had another sudden hxmorrhage 
e Dleeding continuing for sev eral dav s although it 
« not as severe as the previous one had been 
1 he patient became pregnant at the age of 34 and 
‘o full term being delivered in April 1013 
ormaiiy and without complications Sit months 
O'lfober there was another sudden hxm 
rinage i week after menstruation which lasted for 
forced the patient to remain in 
aff ,1 he vagina was again packed Following this 
attack the menstrual flow was normal and there 
s no intermenstrual bleeding up to the meno 
Pauseinjanuary 19,4 As staled before spotting* 

ttasobservedinMaN of thatvear 

On December 12 19,4 while seated talking to a 
end the patient had a sudden and profuse gush 


of blood from the vagina which thoroughly satu 
rated her clothes and continued for some time with 
lessening force She was treated with morphine 
hvpodermicallv and with ergot Two further gushes 
occurred during the ensuing week After the onset, 
the bloodv vaginal discharge remained continuous 
and confined the patient to her bed up to the time 
she v\as seen m consultation ig day s later 
Ph\sual tMfntnction The patient was a middle 
aged woman fairly well developed although not 
well nounshed Her skin and sclera showed a yel 
low tinge and her breasts were small and wrtnkied 
The findings of the heart and lungs were within 
normal and the abdominal wall was only slightlv 
rotund There was a low midabdominal operative 
scar On palpation of the abdomen no areas of 
tenderness or masses were detected On pelvic 
evaminatioQ the introitus vias found to be relarcd 
because of an old laceration of the perineum There 
was a profuse bloody vaginal discharge with 
dots The cervix was enlarged and fairly soft 
The uterus was about twice its normal size with its 
fundus forward and not freely movable The left 
appendage could not be distinctly felt 

Laforatory obscnaliont The clinical laboritorv 
examinaUons showed the urine to be normal the 
blood to coDtam 3 500 000 red cells per cubic centi 
meter and the hxmoglobin to be 40 per cent On 
January 2 1025 the patient was given 500 cubic 
centimeters of atrated blood mtravenouslv 
Operation On January 3 1925 the abdomen was 
opened through a low midline incision t xplora 
tion revealed numerous adhesions of the omentum 
on the antermr surface of the uterus and the broad 
hwments These were separated with difTicuItv 
the separation causing considerable bleeding The 
^eros was found to be about twice its normal size 
with a soft lobulated tumor mass in the anterior 
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TABLI Ir-H«xr ANGIOMATOUS HBROMAOMATA 


year 

iSe? 

\ IK how 

=r=a=: 

— 



V -v 

P»'ient 

Olierauoa 

r™i. 

F«tJo(ogic»l<Ji»sn„4 


Quite 


AhdoRtiTinl hyjintetoTay 

— 


1903 

aiicnei 


Abdomtnil hS'sterectoDiy 

Reeovrty 

AnaiomyoSbroina 


Rri., 



Ahcf minarhysterKtamy 

Anytomyoma 



Clarke 


Abdominal hyiiereeiomr 

Xecovety 

Afl^om tons fibromynma 

• v-v 

CuUtjt 


UyileieelDniy 


Angiooaloua Sb omyomi 

.909 

Kelly Mil 
Cullen 


llj-slereelomy 


Aagtoo&aloua €b nmynna 

Kdly^Md 


IlysterKtomy 


Aaeromal us tbwniom^. 

1909 

Kelly Md 
Cullen 


lIj,leree«omy 


Anyiofflatoua fibeonyoma. 

1999 

Kelly and 
CuUen 

43 

itjutCTKlomy 

Her very 

AneiMiuCoua fibromyona 


Shaw 

is 

AVdominal hyilereelomy 


Anytomatoul Sb oaivoma. 

1914 

/( rxhberg 

«4 

'{ys« eeioay 

Utmrr/ 

Henabr^nittovi myoina. 


on b> Dr T S Cullen This patient vkas a 
nhite woman, aged 38 jears, who had a 
c>stJC tumor to the right of, and postenor to, 
the uterus At operation “a mass was found 
in the right broad ligament It was found to 
be sascular and an> attempt to separate it 
from the uterus produced marked haemor 
rhage A suprasagmal hysterectomy was per 
formed, the tumor and uterus being remosed 
without distutbmg their relationship” The 
pathologist reported a tumor m the right broad 
iigimeni made up of large ca%emous blood 
%essels, microscopic study of the tissue showed 
^‘blood spaces filled with blood elements the 
supporting structure being connecti'e tissue 
forming trabeculTr” (Table III) 


\ douettul Case, of m em %ngiom.a 
IN THE C iMTi 07 the ITTERCS 


Siegel, Dehal, and Mane m 1906, reported 
what they considered to be a utenne angioma 
m a patient, 54 years of age on whom they 
performed a subtotal hysterectomy The 
utenne waffs were hypertrophied and fibrom 
atous The tumor which was found m the 
uterine ca\nt\ on the anterior wall was the 
size of a large nut, soft, \ascular and sut 
rounded by a clot The histological emm 
, nation showed an angioma fined with hama 


tin crystals Bender who saw the specimen 
and discussed the case calJed it a placental 
polyp (Table IV) 

CASE report 

A white woman aged 46 years was seen in con 
saltation with Dr Alilton It Prosperi on January 
I 197$ Thepatientwasconfinedcobedandhadbeen 
since tbe sudden onset of a vaginal bloody discharge 
00 December re 1974 The patient s famdy history 
had no bearing on the case neither was there ariv 
history of blood or circulatory disease except in the 
patients mother who had died of arteriosclerosis 
at the age of 77 years 

MtnsUual Aiitorv Menstruation began when the 
patient was 24 years of age It was of regular occur 
rcnce and of 4 to 5 dais duration The flow was 
free with no cramps backache or headache Meno 
pause occimtd in Januan 1014 although a few 
drops of blood w ere noted in Mai of that i ear 

htstorv The patient who was marneo 
when she was 17 years of age had had four preg 
nancies all except the last one terminating a few 
weeks before the full term The patient s lout 
children three daughters and one »on and her 
husband were all living and well 

PersMiat Aij/ory \s a child the patient had had 
whooping cough and measles at 14 malaria and at 
about zt she frequently bad had sore ibroat In 
Jidj igo* the nghl ovary and fallopian tube were 
removed The patient bad always been m lanly 
good health and was able to nurse all her cfularen 
and do her own housework. 

Butory of illness The patient experienced 00 
difficult with her first labor at tbe age 0/ 19 y ears 
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CLINICAL EXPERIENCE WITH NEW LOCAL ANESTHETIC DRUGS 

U ILLItUI R MEEKER M D FACS, Mobile Alabama 


I N the production of novocain the efforts of 
v^orLersin the field of syntheticdrvigshave 
been rewarded v\^th decided success For 
'e\ eral years this drug has most nearly fulfilled 
the requirements of the ideal local anxsthetic, 
rendering the use of cocaine for mfiltration 
aassthesia almost obsolete One of the most 
important advantages is the possibility of 
safely mjecting large quantities of the solu 
tions Tins factor has been largely responsible 
for the development of regional anesthesia to 
Its present saentific basis 
The tovicity of novocain, however, is not an 
entirely negbgible factor \\ hen local infiltra 
bon was limited to minor operations, the in 
jection of small quantities of weak, solutions 
kept the method well within the limits of 
safety But with the introduction of regional 
methods, larger quantities of stronger solu 
tions have been employed 
\\’lii]e the safety of these methods have 
been repeatedly demonstrated, the sphere of 
usefulness would still be further extended by 
the introduction of a drug cv en less toxic than 
uovoam It IS reasonable to expect that 
synthetic chemists will produce sudi a drug 
^any intended substitutes for novocain have 
produced recently by research chemists 
and have been subjected to pharmacological 
investigation McElvam and his co workers 
at the University of Wisconsin have produced 
upward of 30 such preparations 
In mitiatmg this research, it was believed 
nat a series of local anesthetics, combining 
'vithm their structure the groups known to 
^uxsthesia with various nitrogen nngs 
to the ring found in cocaine would in 
cude one or more compounds which would 
Pve the powerful anesthetic effect of cocaine 
Without Its toxiaty 

In general, these substances are pipendino 
r substituted pipendino alkyl benzoates and 
Pi^ndyl or substituted pipendyl benzoates 
^‘^fain the pipendino or pipendyl groups 
/ , , substitutions being made in the 2 
'.alpha) or 3 (beta) posiUons They resemble 


cocaine and procaine in havung the necessary 
benzoyl or aminobenzoyl groups and particu 
larly cocaine, m containing a nitrogen nng, 
which IS absent m procaine The local an-es 
thetic No 33C (gamma 2 methyl pipendino 
propyl benzoate hydrochloride), to be dis 
cussed specifically later, differs in addition 
from procaine in not having the benzoyl group 
substituted The chemical preparation of 
these anesthetics may be found in the papers 
of S M McElvam and CO workers 

The merit of any substance for local anes 
Ihesia should be determmed by the following 
standards onginally formulated by Braun (i) 
the drug must produce a diffusible, complete, 
and lasting anesthesia, (3) following systemic 
absorption it should be less toxic than cocaine 
in proportion to its anasthetic power, (3) it 
should not produce irritation and painful in 
filtration (anesthesia dolorosa) or cause local 
tissue damage, but should be absorbed with* 
out aftereffects such as hyperemia, exuda 
tion, or necrosis, (4) it should be soluble m 
water and its solution should be stable, (5) it 
should be readily stenlizable by heat, prefer 
ably in solution, (6) unless more powerfully 
anesthetic and at the same time less toxic 
than any known substance, the drug should be 
compatible m solution with adrenalin 
The research workers of a prominent phar 
maceutical house performed extensive labora 
tory experimentation on these drugs and then 
submitted their data to me for selection of 
those compounds most likely to give satis 
faction in clinical use While animal expen 
mentation is of great value m the determina- 
tion of toxicity and local tissue effects the 
ultimate efficiency of a new drug w ill depend 
upon Its action in practical use In general, 
expenments performed upon laboratory an/ 
mals show greater v anation and are therefore 
of less value than those performed upon man 
Ten of these preparations were selected for 
trial because of low toxicity and high an»s 
thetic power The anesthetic potential was 
first determmed by dermal wheals on the 



95'’ SURGERY, GYNECOLOGY AND OBSTETRICS 

»' “ 5avem of the hjmaogtOMa allowed an 
patbologicanl conitjon The entire urenis mth the blood into the ca\it> of the uterus 

left tube and o\ ary were removed The patient was aperture in the wall more than Ltejv 

dismissed from the hospital m 15 dajs resulted from a gradually mcreasing tension 

PalMcgicdyort ThespM,mcn»„lhaioftte OTthin the caiern mih a mrrMwndini 

uterus, the left tube and the ovary The uterus f *i,» u .t c i-urr spooumg 

was about twice its normal si«e Th^ surface of its 0^ the wall, thereby producing ne 

anterior w all w as raised bj a tumor mass within the ot ^ small area and finally perforation 

wall, about 5 centimeters in diameter Its pen mth hamorrhage The aperture which was 
toneal surface was elevated with dark red and dearly demonstrated in the uterus removed 

ritca‘eSL°““brd^Kr.fTTef^ atopeot.on,u^ge„Bfl.= po,s,bB.,yofth.pre 

membrane of the anterior wall was devated and hanjorrhages having occurred through 

lobulated There was a demonstrable opening from sunuar openmgs 
one of the blood caverns into the cavity of the uterus 
(Fig 2) A microscopical examination showed 
numerous large caverns lined bv a thin endothelial 
lajer and supported by connective tissue trabeculz 
(Figs 3 and 4) The pathological diagnosis was 
cavernous haemangioma in the wall of the -uterus 
September S4 tgig thepatientnasingoodhealth 
and had had no v aginal discharge since theoperation 


TRE\^iIE^T 

No treatment other than h>sterectomyhas 
been advjsed for htemangioraa of the uterus 
t\hen this procedure can be earned out with 
safetj In the reported cases of true cavern 
ous h-cmangiomata in the wall of the uterus, 
there has been no difficulty m doing hysterec 
tomy nor has there been any difficulty in 
doing myomectomy or hysterectomy m the 
reported cases of hsemangiomatous fibro 
mvomata Telangiectatic hiemangiociata 0 / n H 0 Aagjoiaa of tie bladder and 

tEe mKis. on account of the ectensue in . Sui’ 
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the pelvis, on account of the e-rtensue in 
vehement of the pelvic structures, have pre 
sented a difficult condition to treat surgitally 
when they could not be removed In Hone:* 
case, the tumor was opened and packed m 
Pantzer s ligation of the nght ov anan and the 
right utenne artenes and suture of the uter 
me wall hid to be used to lessen the amount 
of blood supplying the area involved The 
use of radium for anyone of these vaneties of 
hsmangiomata has not been reported 
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gisden snatomie 3 V Wien Bei BraemucUer 1 
Seidel 1845 vol i p *76 

14 Idem Ueber die Cavemose Bludgeschwulsi und emen 
gemeinhin als Teleangieltasia angesehenen geliss- 
tumor Ztschr d k 1. Gesellsch d derate 2U 
ttien iS,4 VII »56-i7i 

tg Sbaw It Fletcseh HjMDorrhages into an angi'v 
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the utenof arteries J Obst S. Oyntpc 1913 

*6 Sr^u Dfctv Ai Vt-vaiE I Angiome Utena Bulk 
Soc aaat de Par 1906 lira 403,,. , , 

XT \n3CHQw Rudolf Die Rranthaften Ceschwuelste 

SUinL-VSV Berlin AHirschwald 1863-6/ vol ui p 195 

Abide from its ranty , the case being reported J® Hwmangioma of the uteres “^urg 

js interesting because the aperture in the wall Cynic A obst 1926 *bii 282 
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T^DLE I — COJIP\RATI\-E ANtSrUETiC POWER 
determined both b\ duratiov or an^s 
TIlESn I\ MIVUTES AND MINIMAL AN^S 
TIIETIC COXCiVTRATIOV 



T \DLE n — DUR \TION OF AN ESTHESlA IS ONT 
QUARTER \NT) ONE SINTEENTII PER CENT 
STRENOTIIS \FTER CEfNO BOILED FHT 
MINUTES 



human skin This is an aCIractn e method be 
cause it parallels, clinical usage It in\ohes 
cJjn-Ct action on the terminal nerve filaments 
and sensor) end organs of the skin ■inies 
thesia Is but verj little dependent upon pres 
sure within the la)ers of skin because control 
wheals of ph) siological salt solution do not 
produce anxsthcsia Anaesthesia therefore 
results from a direct chemical action upon the 
nerve endings B> this method anesthetic 
potential ma) be detenmned both b> duration 
b) minimal anxsthetic concentration 

technique 

The thighs and anterior abdominal wall 
mere closel} sha,ed Dermal ii heals near 


TABLE III —DURATION OF \N ESTIIESJA OF OXZ 
HALF per cent strengths OF NO 33 C 
Mini TllE ADDITION OF 5 DROPS i lOOO 
ADRENALIN TO 100 CUBIC CENTIMETERS 



then raised with a special local anaesthesia 
s>nnge and finest hypodermic needle The 
needle was thrust beneath the skm surface 
with bevel downward At the moment the 
needle point entered the epidermis injection 
began, which was alna>s endermic and not 
subcutaneous The area of wheals was esti 
mated as the size of a dime and required o 8 
cubic centimeters of solution each It is im 
portant that all wheals be as near!) the same 
size as possible and contain the same amount 
of solution all of which has been injected 
mtracutaneousl) \dequate controls were 
emplo>ed consisting of novocain and salt so 
lution, so that a mere disturbance of sensation 
was not interpreted as anesthesia Pro 
gressive senes of dilutions in phjsrologic salt 
solution were injected as ^4,^8 Vi* Vi , 
V«i and , of one per cent 
AU wheals were made upon the wnter bj 
himself The skm of thighs and abdominal 
waU ts of such thickness that accurate nheals 
may be raised painlesslj when the substance 
IS anssthetic The sensitiveness of the skin 
and the rapidity of absorption var) in differ 
ent areas oj the bodv It also vanes in dif 
ferent individuals depending upon familial 
traits, exposure vocation etc B> emplojing 
the same skin area m the same individual 
these factors remain constant The duration 
of anaesthesia in the same cutaneous area mav 
be shortened bj pre\ious bnsk massage 
heating or muscular exercise because oi the 
improved circulation and consequentlv more 
rapid absorption In these tests the subject 
remained seated and sources ol external heat 
were avoided Wieals were marked with a 


CLINICAL SURGERY 


FROM TJIL SURGICXL SERMCE A£n lORk HOSPITAL 

A TECHNIQUE FOR SUBTOTAL THYROIDECTOMY IN 
EXOPHTHALMIC GOITER 

LUCENEII POOL MD FACS Nen \ ori . 


A VARIET\ of methods are followed bj ct 
perienced operators m performing subtotal 
thjToidcctomv for Graves’ disease Most 
f these are reliable and relatively safe as earned 
oulhj an evtremelj skilled surgeon, especially the 
one who has devased or developed the method 
Hut m this field It is particular!) difficult to emu 
e an outstanding operator and to do the opera 
Uon with the same degree of skill as he An effort 
8 therefore been made to develop a procedure 
fiicn ma> be followed with reasonable assurance 
01 success In the average operator 
npl. reqpements of the operation are ex 
P dition control of hsmorrhage at all times ade 
H aie remov al of th)70id tissue, and preservation 
Stands and recurrent laryngeal 
es Expedition and control of hxmorrhage 
Ml mimmue immediate dangers Remote fail 
notabl) persistence or recurrence of svmp 








«I lobe I, , line of (in ision w hen posterior par 

'fnl bn-n.^aT^rr^ the parathjroids and recui 

**nn ^ l araih>roiJ B thyroid C posi 


toms, are often due to insufficient remov al of thy 
roid tissue Only a small portion of each lateral 
lobe should be left and this must be a definite part, 
namely that which is in relation to the recurrent 
nerves and parathyroids The parathyroids usu 
ally he m or on the posterior surface of each lobe 
and the recurrent nerve runs from below upward 
from the posterior to the mesial aspect of this 
posterior part ■ Therefore, on anatomical grounds 
the part to be left is definitely indicated (Fig i), 
namely the posterior and posteromesial portions 
This forms a triangular mass on cross section 
leaving the portion which is in contact with the 
lateral aspect of the trachea The preservation of 
this part with careful technique wilt prevent tet 
any and avoid injury to the recurrent nerves 
The method which is presented is reasonably 
simple and appears to meet the indications While 
much of the procedure is employed by others 
notably , Richter, certain details are not generally 
recognized Each lobe is freed This is done by 
dividing the isthmus and dissecting it from the 
trachea The superior ihvroid vessels are ligated 
F<nkr»iiin«(>s n Sure Gynec lObst 1910 xl ( 59 
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circle of mercurochrome as soon as raised so 
that the center of the endermic infiltration 
was easily identified for testing after the wheal 
had disappeared Tests for sensation were 
made bj scratching the area wath a wooden 
applicator or with a needle as is done in \ac 
cination 

Table I egresses both duration of anxsthc 
sia and minimal anasthetic concentration 
No\ocain was used as a basis of companson, 
ph\sioIogic salt solution as a control The 
figures indicate duration of amesthesia in 
minutes It will be seen that all su^tances 
are more powerfully an.TstheIic than no\o 
cam and that No 33C and No 50 are more 
powerful than all 

Table II shows the duration of anxsthesia 
in ^ and V» per cent strengths after bemg 
boiled for 5 minutes It will be observed that 
all retain their anesthetic potency after stcr 
dilation by boding 

Table III shows the duration of anesthesia 
of the yi per cent strengths aher the addition 
of adrenalin, m the proportion of 5 drops of 
the I 1000 solution to 100 cubic centimeters of 
anesthetic mixture It will be observed that 
novocain IS potentiated more than any of the 
ocher drugs in the proportion to its anesthetic 
power alone Nos 56 and 56C were made more 
irritating by the addition of adrenalin Imta 
tion with ^ese was so marked that necrosis 
and sloughing of the w heal area resulted This, 
would, of course, prohibit its use in clinical 
work 

The results of these tests indicate the 
superiority of No 33C It was so reported to 
the pharmaceutical house and they then 
began the manufacture of No 35C in an 
amount sufficient for clinical trial Its further 
suitability and ultimate efficiency should then 
depend upon its action in practical clinical 
work 

In the employment of any new drug m 
clinical work, it should first be used in 
terminal infiltration The total amounts of 


solution are different in terminal infiltration, 
field block, and nerve block The technique 
of injection also influences the production of 
tone symptoms When the solution is dis 
tnbuted within the operaUve field proper, 
much of It escapes when the parts are incised 
and more is sponged from the tissues But 
when the anesthetic is deposited a distance 
from the operative field as it is in the regional 
method, the total quantity injected is ab 
sorbed In certam regions the absorption is 
more rapid than in others for example in the 
sacral canal and on either side of the v ertebral 
column, a fact which accounts for a great lAe 
hfaood of toxic manifestations m paraverte 
bral and sacral inEsthesia 

The foUownnj operations were performed 
by the terminal infiltration method Dermal 
wheals w ere first raised with finest hy podermic 
needles, after which the underlying tissues 
were well infiltrated Further infiltration was 
earned out as necessary during the course of 
the ojieratJon These operations were pain 
lessly performed, there were no indications of 
toxic effects whatsoever during the operation 
and no interference with healing afterward 
Chmeal experiences are thus far very en 
couraging It is non used routinely in all 
local anesthetic work at the Mobile City 
Hospital and it is planned to use it m sacral 
and spinal anesthesia 

CONCLUSIONS 

Local anesthetic drug No 33C (gamma 
? methyJpiperidino propyl benzoate hydro 
chlonde) produces a diffusible complete and 
lasting anesthesia, it compares favorably wnth 
novocain in svstemic toxicity it causes no 
local tissue damage or consequent interference 
with healing, Us solutions do not deteriorate 
by boiling, and are compatible wnth adrenabn 
Clinical experience thus far is very favorable 
and jf It continues as satisfactory in more 
widespread use this drug promises to be the 
local anmsthetir of choice 
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Fig 8 Diagrams honing division of fascia above isthmus division of tissues 
mesial to lateral lobe and division of isthmus 


roid (Fig 4) This can be done readily near Us 
attachment to thjroid cartilage No effort need 
be made to repair the muscle at the close of the 
operation 

The steps of the operation are as follows 

Curved transverse incision (Fig 3) of appro 
pnate length depending upon the size of the gland 
the inasion should not be so low as later to fall 
into the depression between the clavicles The 
incision IS carried through the deep fasoa The 
anterior jugular veins and, m some cases, 
j * j jugular V eins are encountered and are 
divided between clamps The ribbon muscles are 
inen widely exposed (Fig 3) by separating and 
luting the upper flap, if necessarj as high as the 
incisure of the thyroid cartilage The sternohj oids 
afe then separated in the midline and retracted 



As they are retracted the mesial bordersof thester- 
noth> roidsareencountered somewhat laterall> In 
large glands this muscle mav beverj much thinned 
and at times it is adherent to the thyroid, and in 
such cases it may be somewhat diiiicuU to recog 
nize it While the stemohj oid ts retracted, themes- 
ialedgeofthesternoth>roidisdissectedfree If the 
two muscles are then elevated with a retractor the 
insertion of the sternothyroid is usually well de 
fined, as in illustration (Fig 4) The muscle is 
divided close to its insertion The sternothjroid 
IS then stripped from the lobe b> blunt dissection 
The same procedure is done on the opposite side 



Fig 10 The whole lobe IS easily lifted. 


““I extreme posterior part of 

lobcandglaadcutandremovedsnienortothem ^ 
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Ti" 3 ri5 4 Fig 3 

Iig 3 Wide eTposure of ribbon muscles Fig j Divuion of pjramidal Jobe end fiscu 8bo\e 

Iig 4 retraction of stt moh>oid and diMsioD of stemo isthmus 
thyroid 

and divided The inferior and middle tb>'TOid it is id close relation to the mesial aspect of the 
veins are ligated and cut and the outer surface of upper part of the lateral thyroid lobe As the 

the lobe freed The whole lobe may then be lifted muscle is here fixed obviouslj it cannot be re 

thus demonstrating clearly the part to be left (racted wO as to give adequate exposure of the 

Resection, leaving an> amount which is desired upper part of the gland For this reason many 

can then be done readily wach little hemorrhage surgeons divide both the sternohvoid and sterno- 
and with eas> control of such bleeding as occurs tbvroid muscles A little reflection will convince 

One feature in the exposure must be empha one that the stemoh>oid having a much higher 

sued The sterno-thyroid i» inserted along the inserUon ina> bewidel) retracted and that it is 
oblique line of the th>roid cartilage In this area in general necessary to divide onl> the sternothv 
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roid (Fig 4) This can be done readily near its 
^tachment to thyroid cartilage No effort need 
made to repair the muscle at the close of the 
operation 


Jht steps of the operation are as follows 

transverse incision (Fig a) of appro 
P ate length depending upon the size of the gland 
^ so low as later to fall 
nto the depression between the clavicles The 
S the deep fascia The 

jugular \eins and, in some cases, 
encountered and are 
th»n clamps The ribbon muscles are 

lifimtr tv! ^ exposed (Fig 3) by separating and 
:ncisi?»^ f nccessarj as high as the 

ncisure of the thjroid cartilage The slernoh>oids 
separated in the nudline and retracted 



As they are retracted the mesial borders of thester 
nothyroidsareencountered somewhat laterally In 
large glands this muscle may be very much thinned 
and at times it is adherent to the thyroid, and m 
such cases it may be somewhat dii&cuU to rccog* 
nize It While the sternohy oid is retracted, the mes 
laledgeof the sternothyroid is dissected free If the 
two muscles are then elevated with a retractor the 
insertion of the sternothyroid is usually well de 
fined, as in illustration (Fig 4) The muscle is 
divided close to its insertion The sternothyroid 
IS then stripped from the lobe by blunt dissection 
The same procedure is done on the opposite side 



IS easily lifted 


Fig XI Cbmps pbced near extreme posterior part of 
lobeaciilgtaDd cut and remosed anterior to them 


f'S 10 The whole lobe 
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Fig 1 \\id« exposure of ribbon museles F»g j Division of pyramidal lobe and fascia gbove 

Fig 4 Ketnctionof sternohyoidanddiM lonof lemo btbrous 
thyroid 

and divided The inferior and middle th>Toid it i> in close relation to the mesial aspect of the 

vemsare ligated and cut and the outer surface of upper part of the lateral thyroid lobe As the 

thelobe freed The whole lobe ma> thenbelifted, muscle i» here fi^ed, obviously it cannot be re 

thus demonstrating clearly the part to be left traded so as to give adequate exposure of the 

Re&ection, leaving any amount which i> desired, upper part of the gland For this reason many 

can then be done readily with little hsmorrhage su^eons divide both the sternohyoid andstemo- 

and with easy control of such bleeding as occurs thyroid muscles A little reflection will convince 

One feature in the etposure must be empha one that the stemohvoid having a much higher 

sued The sierno thv roid is inserted along the msertion, may be widely retracted and that it is 
oblique line of the thy roid cartilage In this area m general necessary to divide onh the slernothy 
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tLEXOR PLASTY OF THE THUMB IN THENAR PALSY 


\ STFINDLER MD F^CS Io«A City Iowa 


E LL\ E\ ) ears ago* and m the j ears foUon 
ing the writer proposed a new operative 
procedure for the relief of one of the most 
disturbing disabilities of the hand, namel> thenar 
pals) * Because of its simplicitv and reliability he 
considers the method of definite value m the 
treatment of this condition 
The most disabling feature of thenar pals\ is 
the inabilitj of the thumb to execute opposition 
movements Even the more pnmitive motions of 
the hand depend upon opposition of the thumb 
this, indeed, is one of the principal functions of 
me thenar muscles It is true that to a limited 
degree, opposition ma> be substituted b) other 
muscles The lack, of the abductor and of the 
snort flexors of the thumb maj be partl> com 
pensated b> the action of the adductor of the 
thumb together with the long flexor These 
muscles ate not capable of placing the end of the 
‘n opposition to the tips of the little and 
ourth fingers, but they enable the thumb to be 
iK f radial side of the index finger so 

inai the holding of objects between the two 
ngers becomes possible The condition is some 
at better if the short flexor of the thumb is 
ivD neither case is opposition of 

substituted b> the long flexor and the 
^0 a degree at all comparable wnth the 
rmal nor is it satisfactorj foreverj daj use 
it was for these reasons that the writer 12 vears 
substituting the lost 
^ portion of the long flexor of 
e tnumb The indication for the operation is 
tl,* ^ functioning long flexor of 

thMhumb The technique is as foltat 
ih ? ’*J^^***®n 13 made along the radial side of the 
1 ^Sinning at the level of the mterpha 
reaching proximallj to a point 
nhiiae, bejond the metacarpo 
tliA .k lateral cutaneous nerve of 

Z .1 a can easih be avoided By retracting 
ihi* »k*^ 'c»"ard the ulnar side the long flexor of 
exposed as it lies in its sheath It is 
nhiU-fj up above to its insertion into the end 
from “ “*'^,t'clo\\ to the point where it emerges 
nder the short thumb muscles In dissect 


ing the tendon proximall> care should be taken 
to avoid injury to the branches of the median 
nerve as thej enter the thenar group, in case 
part of the thenar group has escaped paraljsis 
The sheath of the long flexor of the thumb is 
now incised its full length and the tendon ex 
posed The edges of the sheath are caught b> fine 
forceps The tendon is lifted out and is carefully 
spill longitudinally into two equal halves com 
mencing distally close to its insertion, and con 
tinumg proximally as far as the thenar muscle 
group Next, the radial half of this tendon is 
freed at the distal end by cross incision and is 
brought out of the sheath (Fig r) The sheath 
of the long flexor is now reunited over the remain 
mg half of the tendon by means of fine interrupted 
silk or catgut sutures, the radial flap emerging 
through a hole in the reconstructed sWath ^ig 
2) This radial tendon flap brought out of the 
sheath 1$ attached to the periosteum of the basal 
phalanx m the following manner The thumb is 
adducted maximally and both phalanges are 
fully flexed This position is carefully maintained 
throughout the remainder of the operation and 
also during the postoperative fixation Then 
with a curved forceps, a tunnel is made into the 
soft part around the dorsal aspect of the basal 
phalanx of the thumb and a short longitudinal 
incision (one half inch) is made down upon the 
point of the forceps The free radial flap of the 
long flexor tendon is carried through this tunnel 
the end of the tendon is roughened, and under 
normal tension it is now sutured through the 
second dorsal incision above the metacarpo 
phalangeal joint of the basal phalanx, about one 
fourth of an inch above the metacarpophalangeal 
joint (Fig 3) For this purpose silk is used 
One may pass the tendon through a drill hole 
into the phalanx as one wishes but it has not 
seemed to be necessary in the cases we have 
operated upon Both incisions are closed m layers 
The hand is bandaged m the position described 
namch , w ilh the thumb in full flexion both in the 
metararpophalangeal and interphalangeal joints 
and the thumb metacarpal m full adduction The 
thumb should be, as it were entirely buned m the 
palm and must be left in this position for x 
weeks After 3 weeks muscle exercises and active 
and passive motion are instituted 
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Fig ij ResecUon completed 

Tbep} ramidal Jobe and fasciaabo^ e the jsUjmus 
are then di%nded so as to expose the trachea (Fig 
5) The n) nraidal Jobe t» subse<3ueat{> removed 
A special curved clamp is usuallj passed down 
along the trachea between it and the isthmus 
without hemorrhage (Fig 6) The isthmus is 
clamped on either side o{ this and divided The 
two halves of the isthmus are then dissected from 
the anterior aspect of the trachea w ith bttle or no 
bleeding (Fig 7) (We have never noted irachiiis 
from the remov al of the w hole of the isthmus and 
in several cases where some of the isthmus has 
been left a recurrence has been noted in this tissue 
with marked deformitj ) Clamps are then placed 
close to the mesial aspect of the lobe above the 
isthmus and the tissues divided between them 
The superior pole is ligated and divided (Fig 9) 
The w hole lobe is then readd> lifted as the lateral 
portion slides mesiall} (Fig 10) The middle ibv 
roid veins are ligated and divided and the lobe 
then is attached b> a small vertical posterior por 
tion After the large inferior veins are ligated re- 




Fig 13 Michel clips are u«ed for skin sutures double 
forceps facilitating their application 

section IS readilv done One method which is us 
uall> satisfactorj for this step is as follows 
clamps are placed from to y inch from the 
extreme posterior part of the lobe and the gland 
cut and removed anterior to them (Fig 11) Onlv 
three or four clamps arc necessarv Complete 
htemostasis is usually easily secured by mattress 
sutures passed through the tissues beneath the 
clamps The same procedure is performed on the 
other lobe (Fig 12) Thesternohyoidsare brought 
togelberand Sutured m midline 
A dram is usually introduced It is placed 
laterally and is drawn in by a curved clamp which 
IS pass^ between the muscles and brought out 
under the anterior margin of the sternomastoid 
On removal of the dram this muscle slips over the 
tract and prevents adhesion of the superficial to 
the deep parts with the resulting depression or 
dimple The fascia is united with fine chromic 
sutures and the skm with Michel clips \\e have 
found It useful to use the double forceps in apply 
uig the clips This enables the operator to hold 
the two edges of the skin wound m apposition 
with one hand, w hile he applies the clips with the 
other 
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4a 4b 5* Sb 


Fie 4 Tnumabc ulnar palsy Preopenlive (b) maximum cppponens actun 
possible 

Fie < S«sen months after operation a Range of abduction b patient can now 
touch fifth finger with coasiderablc power 


the ubar side of the thumb but prefer the radial 
side of the thumb as there is less danger of sub 
sequent scar contraction In our earlier cases 
occasionally a scar contraction over interpha 
!?”8eal and metacarpophalangeal joints of the 
thumb de\ eloped, but did not matenal!> interfere 
^tth Its opposition abilit> If the inasion is 
placed on the radial side of the thumb this can be 
atoided Also jt must be remembered that the 
iberated tendon sbp should be passed well 
around the radial side to the back of the basal 
phalanx 

The average time of observation of all cases 


was 4 jears, but man> of the cases ha\e been 
observed for a much longer penod, the earliest 
case dating from May 17, 1917 These statistics 
show that the results m general were sufficiently 
satisfactory to warrant the recognition of this 
method 

In later years two other methods have been 
advocated namely, that of Ney and of Bunnell 
Without abrogating the merits of these methods 
which are both admirably conceived and thor 
oughly rational, the writer, nevertheless, recom 
mends his own method for its simpbcity and 
reliability of results 
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Fig I Thenar plastj- Freeing of the radial flap «I the 
fle^r longus pollicw 


STATISTICS 

In the last 13 jears this operation was earned 
out 33 times 

C*Mt 

Volkjnannscotitneture 2 

Tiaufflatie paral>sii 4 

Infantile paral^is 16 

Birth pale> 1 

The result of the operation was, on the whole, 
thoroughl> satisfac(or> 

Ptt 

KmuIu Cawt c«et 

Good and excellent 15 dj 

Fair 6 *7 

Failure 2 8 



joints 



rig * lendon heath reconstructed over remainmt; 
ulnar half of fletor longus polLcis Radial half tunnelled 
around the back of the phalanx 


The analysts of the failures i» of interest In 
the one case of birth palsy, failure was due to 
improper indications The pnncipal condition of 
a well functioning long flexor of the thumb did not 
obtain In the other case, one of infantile paral> 
sis the failure was due to adhesions which were 
formed ^olIow^ng prolonged immobilixation after 
operation, and interpbalangeal contracture result 
ed Re (^ration was not permitted 
Y\e behcNe that most of the failures are due 
to two factors either improper indications that 
is, absence of the long flexor of the thumb, or, 
neglect of after treatment, especiall) insufficient 
immobilization It cannot be emphasized too 
strongly that the thumbmust beheldin the palm 
in flexed position after the operation for at least 3 
weeks, since otherwise the tendon slip implanted 
into the base of the phalanx will not sub'e 
qucntly deie/op proper tension 
The kinetic effect of the flexor plasty of the 
thumb K> readily understood The tendon slip 
deflected to the bick of the basal phalanx acts 
exactly m the direction of the opponens pofficis 
Upon contraction the long flexor of the thumb 
will therefore not onl> flex the end phalaax but 
will also cause the metacarpal to swnvel over the 
greater multangular by means of this detached 
tendonshp This swivelling motion wiUcarrj the 
Op of the thumb mto opposition to the tips of the 
little and nng fingers when full flexion of the 
thumb IS executed fFigs 4 and 5) 

Since the earlier description of the operation 
several rmnor details of the technique have been 
introduced * \\ e no longer place the incision over 

iiM<iific«2Aii *bwein Ihe nrn e it do of tbt Ions fleiot u 
B mttr loss oi fltuoa ol ibe tad pbsUoi (csuJls. 
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Jtomach was suiUble for anal tomosis It was n«c«ssar> either 
den^m Of “> dJ nothin* The duo 

dtvided about t centimeter below the pylorus 
““®P '‘««d The stomach was 

eauf. ^!'^!" B «“*n‘al attachmenu throughout its 
«n ml, .5.^1 ?? “,*‘"8 a» » tractor about 4 

sern K<.V*^*.v j * end of the cesophagus could be 
A Brunner nght Ingle rubber 
oowiM^ rlamp was placed on the crsophagus as bgh as 
wu then .eJeied abint . 
then fill *1°'' cardiac sphincter The stomach was 
theVi rn,, Theprosimalloopof 

in ihf frll™ brought up through an opening made 

to ilip A '’J'crse tnrsocolon and its side was anastomosed 

sututM A 1° chromic catgut 

reinforcrmfi, * sutures were added for 

the month h"* ' small jejunal tube was passed through 
the ^ f"" ®“Pbagus and into the distal loop of 

hi IS ‘’f «S centimeters bc^ 

“td was left in place 

elastic »T,^^ 'll!"* s‘°"iich were thickened non 
■nTOheH it Although the entire stomach was 

wherein. " iP™'*** t"®** marked in the disUl third 

reduced io ^ ‘,!^’i ^ ''"“meters thick and the lumen was 
diamci». A* ttibi. approximately a centimeters u 
on sWamillimeters was situated 

ture of?h» ^'all near the lesser cunature at the junc 
The l\mnh middle thirds of the stomach 

seopic f°“"d to be uiioUed Micro- 
cs^inoml^MI, P ‘JT'eal diSuse scirrhous 

cells in^trst,illi,'"“’v I'T* mth carcinomatous 

«" -I th. .£S '"hS“ 



Fig a The resected specimen showing the duodenum at 
the left and the oesophageal opening at the nght 

Consalesceoce was uneventful Fluid* were given bj 
proctoclj-sis and 1 000 cubic centimeters of so per cent 
glucose solution was given intravenously daily for 8 days 
bmall amounts of water were introduced through the le 
junal tube on the sixth da> The amount was gradually 
increased until on the ninth day a 700 cubic centimeters of 
liciuid nourishment including milk and cream broth fruit 
juices and water was given through the tube without 
distress There was complete absence of nausea and vomit 
ing The ji junal tube was removed on the twelfth day and 
feeding was continued by mouth On the sixteenth dav 
soft and semisohd foods were given The patient left the 
bospiul on tbe twenty second day m good general con 
dition At that time she was taking her feedings at ninety 
minute intervals * jeo calories daily without discomfort 
In a recent letter 40 days after the operation the patient 
reported that she was feeling well gaming in strength and 
eating four meals each dav Untoward symptoms have not 
appeared • 

INDICATIOVS FOB TOT\L CVSTRECTOilk 
In a review of the cases m the literature m vv hich 
the stomach has been removed completely it is 
found that practically all the operations were done 
for diffuse scirrhous carcinoma of the leather 
bottle or hnitis plastica type In a few cases a 
larRc ulcerating adenocarcinoma of a low grade of 
malignancy was found without lymphatic exten 
sion or apparent metastasis In one rntic Butler 
removed the entire stomach for a lesion that 
proved to be a large benign ulcer In linitis plas 
tica where the disease is characteristically local 
withvery little tendency toward extension beyond 
the stomach or metastasis until late in the course 
of the disease complete gastrectomy offers the 
only chance of cure The results of palliative or 
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TOTAL GASTRECTOin^ WITH REPORT OT A SUCCESSFUL CASE' 

E ST«R JUDD VD PICS XaciESTa Mm-ui™, 

JiVAfrS At MAR^’IIiLL VD Kockestek Mi-wesota 
rdbamSurgctT TieM»vo fwiiidiiion 


I N' spite of the fact that 45 jears ha\e passed 
since Conner performed the first total gasUec 
tomi in man, on)) abovt 70 cases hate been 
reported m the literature Conners patient 
moribund at the time of operation, died on the 
operating tab'e Thirteen \eafs later Schlatter 
performed the first successful gastrectomv His 
patient lived nearlv 14 months and then died of 
recurrence, of carcinoma This case proved that 
the entire stomach could be remov ed succes^uBv , 
that a functioning oesophago-enterostomv could 
be accomplished and the subject live in compara 
live comfort and health mthovt a stomach 
Czernj and Raiser in did pioneer work 
m total gastrectomj b> planning and eKeculmg 
theoperationindogs Thev attempiedremovalof 
the entire stomach and anastomosis of the oesoph 
agus CO the duodeaura One of chetr dogs lived 
S ^ears, but at necropsv a small pouch of gastric 
tissue \ias found even though the^ had fell cer 
tain at the time of operation that the removal had 
been complete iseveribeJesj their eTpenmenls 
nece fundamental and pointed the na> toward 
interesting ph\ siological studies in gaslreclonure J 
animali Thej aKoprovedthaitheoperatwnwas 
technicaU> feasible and of possible 1 alue la dealing 
with extensive malignant lesions of the stomach 
Carvallo and Pacbon, in 189^ and others «inc« 
have successfuHv performed the operation ift 
cats and have proved histologicallj postmortem 
that the entire stomach had b«n remov ed rbev 
concluded that the animal v as quite healthv 
without a stomach except that it bad tobe coaxed 
to eat and that although the stomach was not 
essential to diyestion it might play a part in the 
initiation of appetite and hunger pains Mann 
at The Slavo Oinic has devnsed a two-suge 
operation for u«e m dogs that renders the pro- 
cedure much less difficult At the present time 
he has 3 dogs on which total gastrectomv was 
petforired more than 4 >eara ago The general 
health of ail 3 animals is excellent The er\ tbro- 
evte count and percentage of harmoglobm have 
remained within normal bmits He concludes 
that a dog walhout a stomach becomes ju^t as 
huncrv as a dog with a stomach and also that 
the gastrectomizcd amroal can vomit just as a 

normal dog wn . m- 


ttc use the term total gastrectomj h-re onij in 
reference to those cas-es in which the entire stomach 
has been removed Afanj operations have been 
reported as total gastrectomj which m reahlv 
Here subtotal gastrectomies because a smaii 
portion of the cardiac or pv lone end of the stom 
ach was not exceed Finney and Rienholl haie 
carefullj reviewed 07 cases from the literature m 
which tbej believed total gaslreciomy had b^n 
performed Since then Stahnke has repor*ed a 
Case Sir total gastrectomies had beenpreviouslj 
performed ift the cbnic The most sutcessful w is 
the operation performed bj U J Jfajo His 

C atient lived 4 >sar» and was m rea^onahV good 
ealth during that tune Walters has recentK 
performed the operation and hi» patient is alive 
and well dav s after operation Because of the 
rantv of this operation we are reporting the ca«^ 
of a patient operated on bj one of us (judd) s 
months ago 

Awomaft eR<d6i\ears came to theiJimeJulyO 19 i 
cotnp(aini(i4 of stomacb trouble of 10 monlAs duratijn 
Tbe onset bad been rather i&sidious There bad been duH 
imaAiiv, pain in the md epi^astnuzn with some • d 
belihinsi coBwng a'no t resularlj i to s boun after meats 
It oouM tie relieved onl) b\ tato" more food There tad 
been no r>*ftu sun Mce theoa>et but niher a steady 
proeressiieincKasem theseventj ofibesjmptoms trad 
uallj the patient had noticed that the capacity of the sfom 
act was Ueerta m„ and during the 3 months prior to ad 
aus<iOD regurgitation had (requcntl> taVen plait li 
wwi^h had^n eaten at one tune Alkalies of vanous lunos 
bad been taken mthout relief There had not been 
bieitialeaiesis or melarna She had lost about lo pound 
most of It in the last 3 months 
On examination the patient appeared to be fairlv «eli 
nourished She weighed 118 pounds A firm freely mo' 
abfe sligbtfr tender mass was palpab’e n th' epijs nu-o 
tuvt above the umbilicus Fraci.i>niigas’nc4nal)-si5 shoned 
RaxinkAl total acidity to be j8 and free hvdroehkinc aod 
12 Roentgen ray examinalion revea'ed an evleosi' e sc/r 
chous tj-pe of carcinomatous deformity iBiolvinj, almost 
the entire stomach ffig 11 The hemoglobin was 77 P'1 
cent erythrocytes numbered44aoi»o and tb' Icuro'^yt'* 

6 aoo and the differential tount was normal Cvsrunatwn 
of tbeunoewasregAlue as were the UassermanB reaciioo 
of the blood and roetitgenograro of the chest 

Aloperation Julv I5 19*0 the stomach was foaedw W 

aomeartet reduced w sire Its walla aere thickened 
(hraughout and the entire stomach was evidently 
with a tMjse scirrhous larcinonw of 'he 1 nitis 
type atypical leather bottle stomach Limph nodes 
<MoU not be fell and there was no evidence of int^ 
abdomjlal extension or metastasis Since no portion of w 
M December lerg 
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’'’”*’^'t*W<rorana»tomosisu«^s cifcessary either 
'* j* aloraaeh or to do nothing The du* 
an3“»2. j’ divided about t centimeter below the pybni* 
theVfi «“™p wa* cbsed The Jtomach wa» 

eni?r» u “* omental attachments throughout its 
«n “.“"S “'’"“Oh a» a ‘factor about 4 

Hentvi j 'he oesophagus could be 

'haphragm A Brunner nght angle rubber 
wJihU 'he cesophagus as high as 

cent wsophagus was then severed about 1 

then cardiac sphincter The stomach was 

the The prosimal loop of 

m tL\MnT "*** brought up through an opening made 
to th» A '.etse mesocolon and its side was anastomosed 

sutures A ° ^ chromic catgut 

remforcei^,!t *“'ufes were added for 
themoiiiVitr^ A small jejunal tube was passed through 
the «mnn«T" ‘‘'J "^Phapus and into the disUl loop of 
the aiMsto"^ * distance of about 15 centimeters be'low 
ttie mnomosis and was left in place 

elasS 'he stomach were thichened non 

involved .“i ®“hery ^though the entire stomach was 
'here “ 'he distal third 

reduced ^ ***. ' centimeters thick and the lumen was 
diameter v« '1'®“^ '“hf approximately 2 centimeters m 
an the 8 by 4 millimeters was itualed 

ture o/*ihe"'°' '"aH near the lesser curvature at the June 
The middle thirds of the stomach 

"'I' he involved Micro. 

carcinoM oUU r 'h* 'JTical dififuse scirrhous 

crib m^rai.n^ tv. k Phist'ca tj-pe with carcinomatous 

«'>" "I Ih. itoS (S5™d"4? “* 



Fig 2 The resected specimen showing the duodenum at 
the left and the cesophageil opening at the right 

Convalescence was uneventful Fluids were given by 
proctoclysis and 1 000 cubic centimeters of to per cent 
glucose solution was given intravenously daily for 8 days 
bmall amounts of water were introduced through the je 
lunal tube on the sutb day The amount was gradually 
increased until on the ninth day 2 700 cubic centimeters of 
liquid nourishment including milk and cream broth fruit 
juKes and water was given through the tube without 
distress There was complete absence of nausea and vomit 
■ng Thejijunal tube was teraovedon the twelfth day and 
feeding rras continued by mouth On the sixteenth day 
soft and semisohd foods were given The patient left the 
hospiul on the twenty second day in good general con 
dition At that time she was taking her feedings at ninety 
minute intervals 2 sc® calories daily without discomfort 
In a recent letter 40 days after the operation the patient 
reported that she was feeling well gaming in strength and 
eating four meals each day Untoward symptoms have not 
appeared ' 

INDICATIONS FOR TOTAL CVSTRECTOUV 
In a review of the cases in the literature in w hich 
Ihe stomach has been removed completely it 15 
lound that practically all the operations vv ere done 
for diffuse scirrhous carcinoma of the leather 
botUe or linitts plastica tv pe In a few cases a 
large ulcerating adenocarcinoma of a low grade of 
malignancy was found without ly-mphatic exten 
sion or apparent metastasis In one case Butler 
removed the entire stomach for a lesion that 
proved to be a large benign ulcer In Imitis plas 
tica where the disease is characteristically local 
with very little tendency toward extension beyond 
the stomach or metastasis until late in the course 
of the disease, complete gastrectomy offers the 
only chance of cure The results of palliative or 




SURGERY , GYNECOLOGY AND OBSTETRICS 



j A Kctioa from the stoaucb trait sbowug (h« 
typical mfluse mCltration o( the carcmomitous ceU5(X5o) 


incomplete operations in these cases have been 
uniformly disappointing 

TYPES OF OPER.VTIOV 

<Esophagoje;unosfoniy is probably the opera 
tion of choice in most cases In an anaKsii> of the 
end results, Finnej and Ricnhofl found that of 26 
patients in whom the cesophagus was anasto- 
mosed to the jejunum 5S per cent recovered and 
4’ per cent died as compared to the 30 patients 
on whom cesophagoduodenostomy was done and 
of whom 47 per cent recovered and 55 per cent 
died In 9 cases m which anastomosis was not 
done the ccsophageal stump being dosed and 
either the duodenum or jejunum brought out and 
sutured to the skin, all the patients died, either 
from shock or from a spreading infection from the 
cesophageal stump Usually the jejunum has 
b«n brought up through an opening made m the 
transverse mesocolon as is done in ordinary pos- 
terior gastrojejunostomy, but a few succe^ul 
cases have bkn reported m which an antecohe 
anastomosis had been done In most cases 
oesophagoduodenostomy’ n ould be a more difficult 
procedure because of the difficulty m gettmg 
sufficient mobilization of the duodenum to prevent 
tension on the line of anastomosis 



Fig 4 Same wclioaaj shown in Figure j (Xjjo) 


coi/ptrc -inovs 

Patients on whom total gastrectomy is done 
are often poor surgical nslj Twentv five per 
cento! the deaths m the reported cases nave been 
attributed to surgical shock Of the immediate 
postoperative complications peritonitis is the 
most common u caused approTimatelv 60 per 
cent of the deaths Hsmorrhage asophageal 
fistula and duodenal fislulaarerarecomplications 
Rienboffi and Kocher each reported a cave of 
persistent postoperative stomatitis which pro- 
gressed to eventual enteritis and death In 
Reid s case stomatitis w as a distressing complica 
tion for several weeks but the patient recovered 
and hved i3 months Vast of the patients who 
have lived have seemed to have had slrikingK 
uneventful courses \'omiting was mentioned m 
only a few instances 

Changes m the blood similar to those seen m 
penuaous anemia have been commented on by 
Moyni^n and Hartman as late complications 
Aloymhan s patient hved j vears and 8 months 
and at necropsy evidence of profound anemia 
was found There was complete absence of 
recurrence of the carcinoma and practically no 
dilatation of the jejunum that had been used for 
the anastomosis Hartman reporting on one of 
W J Mayo a patients studied the changes mffie 
blood carefully over a considerable penod The 
patient lived 4 years after the operation and 
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apparently died from the anainia, but details 
concerning the death were not available Mann 
and Graham performed gastrectom> on dogs that 
bved more than 4 years apparently in good health 
without signs of ansmia or other phj siological 
disturbance 

RESULTS 

Complete follow up data are not available in 
man> of the reported cases so that an accurate 
analjsis of the end results cannot be made 
Zikoffs patient lived 4 years and 6 months 
W J Majo s patient lived 4 years, and Moym 
hans 3 years and 8 months Perhaps some have 
lived longer Most of the patients who are re 
ported to have lived for longer periods have had 
‘ almost” total gastrectomy, a small portion of 
the cardiac end of the stomach having been left 
Most of the patients of whom we have records, 
that have surviv ed the operation, have evrentually 
died of a tecunence of the tarcmoma However, 
it IS a fact often mentioned m the case reports 
that these patients live in apparent comfort and 
good health ercept during the last few weeks 
before death They take a wide variety of food 
even three meals a day are sometimes taken with 
little if any, digestive or metabobc disturbance 
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SURGtRY, GYNECOLOGY AND OBSTETRICS 


BiriD OS CALCIS 

JAMES WVKREV SE\ER MD FACS Boston 


I T IS mj purpose to call attention to a bitlierto 
undescnbed condition of clinical importance, 
which should not be confounded with a dis- 
ease the result of a pathological process Three 
cases are presented which were discoNcred dunng 
routine "V ra> studies of patients at the Children s 
and Infants Hospital 

I have carefullj investigated all available and 
pertinent literature and have been unable to find 
a description of such a condition Mj associates 
m roentgenologj recall seeing no previous et 
amples 

DEVELOrifEVT OP OS CVLOS 
According to Craj the epiphjseal center of the 
body of the os calcis appears at the siUh month 
of the fetal fife and the center for the posterior 
tuberosity at about the tenth year No mention 
IS made of a double center of the bodv of the 
os calcis 








Reibel and Mall in their book Unman Em 
bryology, state that the chief center of the cal 
caneus develops at the SLxth month Thev state 
that the chief nucleus is endochondral and also 
that a periosteal nucleus appears frequently in 
the fourth and fifth fetal month It is generally 
agreed that the center for the posterior tuberosity 
appears at about the age of jo years but as has 
b«n shown bv \ ray studies* at the Children s 
Hospital several V ears ago that is usually 3 vears 
too late 

Bifid Os cakis is significant from a clinical 
standpoint as the condition may be easih mis 
taken for a fracture the result of a fall or of some 
other injurv to the foot "Hie condition may not 
fie mistaken for fracture in the very young cfiif 
dren but a diagnosis of fracture may bemade 
in children who are walking Roentgenograms 
of both feet should alwavs be taken If piesen* 
(he condition is usuaHy found to be bilateral 

'JUS««f Ap pliyslii of iheoi e»l 1 Nr»Vrk31J 'll 

■3 t«i 



Fig 4 Roentgenogram of Case j 



Figs 2 and 3 Roewtsenograms 
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Case i E P aged a years reported to the Out 
Patieat Department at the Children $ Hospital with the 
history of hamg fallen down stairs a week previously 
Ph)'sical examination revealed no apparent injury Tlie 
patient was referred to the orthopedic department for 
treatment of the feet as both feet were badly pronated 
The child showed a bmp on walking but there was do 
swelling and no local tenderness when she walked \ ray 
pictures were taken whtch showed bifid ossa cakis The 
line of separation divided the anlenor one third from the 
postenor two thirds Patient was treated for pronation 
and a jear later October 1987 X ray pictures were taken 
of the carpal bones to see whether develc^iment was 
normal \t that lime patient was 3 v earsof age Heshowed 
onl> two centers of ossification m the carpal bones which 
according to Pr>or s table denotes delayed anatomical 
development However the cleft m both ossa cakiS had 
fusedand disappeared He was seen and roentgenographed 
I or 2 years later and no further abnormality was oh 
served (Fig i) 

Cast 2 An infant 8 months ofd a full term child 
weighed at birth pounds but was an idiot Roentgeno- 
grams (Figs 2 and 3) showed bilateral bifid ossa calcis with 
the line of cleavage between the anterior one third and the 
postenor two thirds as in Case t No other anatomical 
change was observed 

Cases D N ro months old male entered the hos- 
piul Febnjary 27 1929 The child was a patient at the 
. V hospital bemg treated for leuksmu He weighed 
at birth 8 pounds and was full term child of normal de 
He had a Urge spleen and liver and the usual 
blood picture of leukwnia la the course of routine X ray 
eiaaunation the bifid condition of the ossa cakis was dis 
covered The child evenluillv died and we were fortunate 
CRoueh to obtain one os calcis 
”1** roentgenograms showed both feel with the usual 
•fP* of bifid os calcis as described above Figures s and 6 
Mow the 08 calcis removed but no real signs of cleavage in 
|oe gross specimen Figure 6 shows the os ealcts sectioned 
wngitodinally and demonstrates the separatioo clearly 
nature'"* separation or septum was cartilaginous m 

The pathological report on the gross specimen and sec 
I'on from the septum is as follows The bone was care 
roily removed and on eatemal eaammation appeared to 
oe quite normal in form It was composed chiefly of 
Mtibge and on the external surface no true bone was 
Ik j f The specimen was split at right angles to 

’‘hich was seen in the \ fay film The ossified 
pomon of the bone cut with exceptional ease The cut 
Pace presented twu centers of ossification the brgest 
easunng u b> 12 tmUimeters and the smaller 4 W 7 
wi^eters Separating these centers of ossification was a 
^tum I ^ lujiimftpfj m width composed of a whitish 
f'ssue (Fig 6) ^^lCIoscoplcaU> Ibebooc 
« a normal cartilaginous shell in which were the 
ossification the septum being composed of 
fibrous tissue and bone The bone in some por 
ossified in others it consisted^ a new 
ne matrix and in some areas merely of osteobUstic tissue 
»fr>t I heavier and more numerous on the 

the peripheral borders The re 
septum consists of cartibge and 
^roipnous tissue which in places shows evidciice of 
formation The ossihed portions of the 
ilw.ti?''.'*''’ J ® formed bone picules and an 

d nt active marrow The anomalous condition of the 



bone while it now shows an abnormal ossification dies 
not however appear to be a diseased process but rather 
a congenital condition which in the course of time would 
belosthadthechildhved (Figs 7and6) 


Here then w e ha\ e a new, and so far as I know , 
an undescribed developmental condition It maj 
be associated as m Case i w iih other anatomical 
delays of ossification If the patient lives the 
defect disappears probably by the time he is 3 
years of age Before that age, it is important 
that the condition be recogniEed and that in case 
of injury it be distinguished from fracture 
When the first case was observed one foot 
only had been examined with the \ ray and I 
believed we were dealing with a most unusual 
fracture of early childhood 


I am iMetted to Dr Vogt of the X ray Department of 
the Children s Ho«piul Boston for the \ ray pbtes and 
to the Pathological Department for their interest in the 
patbologKal reports on these cases 
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SURGERY, GlNECOLOGl: AND OBSTETRICS 


SPONTANEOUS FRACTURES OF THE OS CALCIS 

BiLATERAt Ot.TEO ARTOROPATniES EJ A TABETIC PaTIENT 
>iORM\V CAPENER FRCS (Fnc) Ann \rbor, SfitHiCA.N 

»atbePr;>^n'str,iofij terr(OnhotftieIh ■> »1 Obi «r»Jvo/4f«:iieaii ffo,p t 1 Am Arbor Jr„.hipjn 


T he subject of this communication was an 
apparcntfj heafthv noman, aged 54, nho 
presented herself at the Unjversit> Hospital 
on April 12, 1529 nith a slightl3 painful snelling 
ofherJeftankleand the history thatinNoxembcr 
tpsS, she had Unsied her foot between tvo 
boards After the injury there was considerable 
swelling and she treated the condition as a sprain 
and continued to nalL The sneJIing however, 
did not completely disappear One day in Febni 
arj, 1929, while walking, she felt something 
‘slip” in the left ankle and there was some pain 
and sudden snellipg 01 late she had been abte 
to be on her feet only for about half tbe da> be 
cause she tired easily Tbefoot was painless, how 
ever 

PROGRESS. 

CxHHinaltw Sbe walked into (be eUoic Tbe left foot 
showed a& adeinatous swelling sumuaduig the anUe and 
a small eccbymiouj over tbe head o> tbe aatn/alus Tbe 
ankle }omt snowed sbgbt loss of dorsideeion and there was 
marked disuautioo 0/ subascngaloid jomt aMveiotot Ao 
veodenevs could be elicited There was no evidetkeofsoj' 
other joint u^obeffleot The blood Rabn reactioii vas 
negative \ ray euminatioo was made tbeUteral viewof 
nliicbu reproduced (Fig t) It wiUbeobsened that there 
«av aa obbque comminuted fracture of tbe os calcis with 
conipre loa of Uus bone and lavolvement of the sub- 
ast/agateid joint There was bone scbrosis at tbe fratiurt 
site «ome apparent absorptwn of tbe posterior edge of the 
and marked osseous proliferation and riagineii 
tatun extending upward behind tbe astragalns deep to the 
lerdo ac^Uis A diagnosu was made of spontaneous frac 
1 ure of the left os calcjs and tbe po sibiUty hi a neutolropbic 
joint was considered No endente oi malignant disease 
clscwierebejug found and the pupils being observed not to 



react to light the certhrospioal fluid was examiaed and in 
Kahn reaction sriJ i plus In addition to this and the re 
markable absence of ^in m the left foot there was Joss of 
anUc jeit and of deep tendo acbiUi tenderness on the 
tigEit side Neumbgiral exanunation by Dr C I> Camp 
confirmed the diagnosis of tabes dorsalis 

OpereltOH upon the left foot It was decided to arthrodese 
tbe subastragaloid joint On April 2 therefore I exposed 
this tamt tbtougb Aoebers mcision dividing (he peroneal 
teudoos and the external lateral ligament There was con 
siderable scar tissue and much irregularity of the posterior 
articular siufaLCof thcoscatcis with the pifeduposteophvt 
b. maas behind it Tbe fracture site was exposed as a deep 
groove running anterior to this articular suiface and ending 
10 a pit Uke excavation at the tarsal sinus From this two 
sfi]iiestated parlioas of bone were reatoi cd Tie cartilage 
was DOW removed from ihe articular surfaces of the sub 
astragaloid joist together with neighbonog bony escres 
ceocessad the wound closed 

PfistepereJire wurte Tbe psiaJess nature of tbe post 
openuve course was noteworthy and the wound healed by 
first totenuoD Tbe patient was discharged on June to witn 
the left foot in a casi after havsnf a course of astfluetic 
treatment On July 3 a brace was fitted to (he left leg 
July aj she relumed on aceouni of cedema of the niW ’eg 
and ankle This was considered to be of purely circulatory 
ongui as (here was no history or evidence 0/ trauna and 
\ ray eianunatiOD was negative A reproduction of u«» 
v»w IS given in figure 3 

On August leibepaPentretoTiied havuigMQtot sMyi 
swelling and instabiity of the Ufl knee and it was ev dent 
Ibst she had s neurotrophic le»ion here The left foot iLowei 
excellent bealiug with bony ankylosis of the sabastrara 
fold joint (Fig ») niufe waiting for a hme* for “C left 
knee she drew our aiteation uute more to the swriMg 01 
tbe ngkr ankle which although painless now showed coa 
sidenble thickening of the os caV-is and definite in etfe 
edee wtth siibastragaloiil moveinent New X rap "ere 
taken on August 23 and a well marked tran.ver^ ira u 
of the os caJtis was detnonstrated wi'h consuVrabie Klero 
sisand irreeulaniv of the bone cd es (Flo s' , 

OpfTotaH upon lilt ngU fool On August i5 f 
upon the right foot Much disorganiailion was foaon »i 



Fig s Right foot Jiil> 24 loro 
Pig 4. Right foot August 23 1929 
taken before operatioii 


Kocnt”eDO"ram 
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the fracture site the Ime of which passed immediately be 
hind the posterior articulation of the subastragaloid joint 
There was some upward displacement of the posterior frag- 
ment and much soft scar tissue between the bone surfaces 
The cartilage was removed from the subastragaloid joint 
and the scar tissue from the fracture The fragments were 
approximated and the wound closed 

PdlMoiieal report by Dr \ S Warthin on tissue re 
moved from the left os calcis \ chrome osteo arthopalhy 
A vascular granulation tissue filling rnarrow spaces and 
causing necrosisand absorption of the bone Not a pjogewc 
osteomjeLtis but probably a syphilitic osteitis 

In X levv of the last phrase of this report and the 
view that I held from the clinical standpoint that 
this was a neurotrophic lesion, I was much tn 
terested to know Dr Warthin s opinion upon the 
right foot, which was as foUows 

J^pec I (Softtissuefromeapsuli. ) Chrome productive 
inflammation with necrosis of bone marked fihrosis de 
R*neraiion of cartibce vascular eranulation tissue Pos- 
iiblv sjphihtic 

Spec } (BoneafterdecalciCcation) Chromcproductive 
«teui» with necrosis of bone new formation of atypical 


bone and cartilage \ascular fibrosis of marrow spaces 
Iilost probably syphilitic but no gummatous area* found ” 

In conversation Dt Waithin told me that he 
regarded these lesions to be of the type usually 
classified as Charcot joints but that in his opinion, 
apart Irom the neurotrophic condition, there is 
usually a local syphilitic process 
SUMMARV 

This case is remarkable (i) on account of the 
inu)iiplicit> of the lesions which from the climcal 
point of view are neurotrophic, (2) upon the 
rapidit> of onset of the lesion in the right foot 
as demonstrated b> the roentgenograms taken at 
an interval of one month and (3) the satisfactorj 
heabng both of bone and soft tissues after opera 
tion 

Note— S ince the above article was written this patient 
has bad further misfortune this time sustaining (on the 
Jtth of November) a spontaneous fracture of her right 
tibia and fibuU at their upper end This occurred while 
she was standing quite still siroportmg her weight on 
crutches Tbe condition of the feet remains excellent 
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B ecause of the difhculty encountered «n 
differentiating solitary tuberculoma from 
carcinoma of the bladder without micro 
copic eraminaiion and because after a careful 
«arch through the literature we have been un 
e to find any mention of this condition, the 
allowing case is reported 


voar. ^ P Surgical No 33744 a white male aged 47 
*5 *979 compbiiung of 
family history was irrelevant The past 
a that about 10 years ago he bad 

inH aI. ** .abscesses of the scrotum which were incised 
which finally cleared up after about 8 

irn present illness occurred about 5 weeks 

tion ~i'™9>iency nocturia and slight burning on uiwa 
thou* - siTOptoms gradually increased in seventy and 
urethr. * brisk hwroorrbage from ibe 

then u "^"latuna was toul for about 36 hours 

^'“1'P‘ared lie has had two suwlai 
affected*''"’* Etneral health has remain^ un 

Urie taamjnation was quite negaUve except foi 

S gS«J tonsils sbghl induration of the left epididjnais 


and several scars over the left scrotum and slight tender 
ness of the left lobe of the prostate 
Blood count showed while blood cells j 400 red blood 
cells 5J00000 bxmoglobm 75 per cent, A\a6scniiann 
reaction was negative The urine was grossly bloody 
\ tav examination of bis chest was negative 
The day following admission to the hospital cy^toscopic 
exanunatiin showed a fungatmg ulcerated lesion with a 
greyish green bleeding surface about the sire of a half 
dollar situated vn (be dome of the bbdder and surrounded 
by a border o! induration The remaining mucosa and the 
ureteral orifices were normal in appearance The bladder 
outlet was obstructed somewhat bya small median bar 
foitnattoR A tbagnosis of carcinoma of the bladder seemed 
logical and surgical removal was advised 
On April 17 under njlrous-Qxide-oijgenan*stb«su the 
tumor surrounded by a margin of normal muvosa was 
resected Since the induration extended upward along the 
urachus this structure together with the umbibcus was 
removed The bladder was closed over a bree mushroom 

catheter 

report The excised specimen consisted of 
the fundus ol the bbdder the middle umbihcal ligament 
and the false ligaments of the bbdder with the separately 
excised umbilicus The umbilicus showed no abnormality 
whatsoever although secUons were taken for histological 
examination. The bbdder specimen when examuved from 
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SPONTANEOUS ERACTURES OF THE OS CALCIS 

Bilateral Osteo Arthropathies iv a Tabetic Patient 

^ORSIAN C4PE\ER FRCS IE\c) Avv Asjor itiCHicuf 
FfomlheDepiftmeiiJ of Surgery tOrihopriKPwBiDO) Umvcrsitrof Hohii-anlliKp ul -liii, \ilior 


T he subject of this communication was an 
apparentlj healthy Roman aged who 
presented herself at the Unnersity Hospital 
on April 12, 1929, with a shghtlj painful swelling 
of herleftaniJeand the history that in No> ember, 
1928, she had t\'’isted her foot bclP^n Ivo 
boards After the injury there was considerable 
swelling and she treated the condition as a sprain 
and continued to walk The swelhng, however 
did not completely disappear One day m Febni 
ary, 1929 while walking, she felt something 
‘slip” in the left ankle and there was some pam 
and sudden swelling Of late she had been able 
to be on her feet only for about half the day be 
cause she tired easily Tbefootwaspainless how 
ever 

CLIMtAt PROGRESS 


Cxmmatieit Sbe walked into the cltuc The left foot 
showed aa odemstous welbrg turrouadiAg th« anU< and 
8 small ecchymosis over the bead of the ajtagalus The 
anlcle joint showed sbgbt loss of dorsidesioo and there was 
{narked diaunufjoa 0/ subasrnoaloid joiot moteaeot So 
tenderness could be elicited There was no evideDce of any 
other jomt lavoUemest The blood Kahn reactioo was 
ne^tjve \ nyexarmnatioD was made the lateral viewol 
wtoch IS reproduced (Fife i) It willbeob«r%ed that there 
was an abhque cocumnuted fracture of the os caicu with 
compre ion of this bone and invobemeat of the sub 
astfsgxtoid joiat There was bone scJenwis at ibe/mclure 
site some apparent absorption of the posterior ed^e of the 
a tragalus and toarlced osseous proUferatwn and /ragmen 
tatioti extendin'’ upward behind the astragalus deep to the 
lerdo n-hilLs A diagrwsis was made of spontaoeous frac 
lure 0/ the left os talcjs and thepossibiulvol a oeoiotTophic 
joint was considered bo endence 0/ maJigoant disease 
eLcfi here heicg found and the pupils being observed not to 



react to bghl the cerebrospinal fluid was examined and its 
Kahn reacUon was 4 plus In addition to this and the re 
markable absence ol pain in the leJt foot there was loss of 
ankle jert and of deep tendo achilhs tenderness on the 
r^ht side Keutologtcal exartuoatwn by Dr C D Camp 
ciinhrwed the diagnosis 0/ tabes dorsalis 
Operation upon the left foot It was decided to arthrodese 
the subastragaloid joint On April sr therefore I exposed 
this jouit through Aocher s incision dividing the peroneal 
tendons and the external lateral ligament There was con 
siderable scar Ussue and much irregularity of the posterior 
arucular surface of the os calcis with the piled up osteoph vl 
A. auss behead it The fracture site was exposed ss a deep 
groove running anterior to this articular surface and ending 
in a pit bVe excavation at the tarsal sinus From th- two 
sequestrated portions of bone were removed Thecartilase 
was now removed from the artieubr surfaces el the sub 
astragaloid joint together with neiebboniig bony excres 
cencesa&d the wound closed 
Pcstoperoiite course The pamless nature of lie post 
operative course was noteworthy and the wound healed by 
fimtuteotiOD The patient wasdixhargedoo June to with 
(be left foot in a cast after havjng a course of anliluelie 
tceauneot On July j a brace was fitted to the left leg On 
July aa she returned on account of cedema of the riiU I g 
and aijje This was considered to be of purely circuliWV 
ongio as there ns so hisioiy or eiideocc of trauma and 
\ ray examination was negative A reproduction of th 
view B given in Fipore 3 

On August 14 ihepatieni returned having had tors days 
swelling and instability ol the fe/l knee and it wa tviden 
that sbe had a neurotrophic lesion here The left foot showed 
excellent heaUng with bony ankylosis of the subast aga 
Jojd 2«ot (Fj,, a) V’h-’e waiLog for a btace for the 
knee she drew our attention once more to the swelMg 

(he rigk/ ankle which although painless bow showed mb 
sidenble ihicLemag of the os cal is and definie interter 
ence with subastragaloid movement New Niays we« 
taken on Augu t ax and a well matted transverve iracure 
of the os calcis was demonstrated with consu^rible sciero 
sjsand iireiobnty of the bone edjKS (Fig *1 , 

operation upon the nihl fool On \ugust rS I operated 
upon the right foot Much disorganization wss foucQ av 



taken bnore operation 




BOWFN \ND BENNETT SOLITAR\ TUBERCULOMA OF THE BLADDIR 1017 


a cellular appearing greyish white hard tissue with an 
oierlying h»morrhagic and necrotic surface ETtemal to 
lie bladder musculature there were numerous areas from 
I to II milUmeters m diameter which showed a greyish 
jellow irregular border with softened necrotic centers 
The hardness of the entire specimen the proliferatise 
uketaton td the mucosa the tnichened mucosa with the 
grejish white streaks runnmg through the musculans and 
the large puckered necrotic mass of indurated fat external 
to the bladder muKulature all simulated an initiating 
tumor of the bladder wall The neoplastic appearance 
was further substantiated by the marked puckenng of the 
pentoneal surface oierlymg the fundus of the bladder 
ilurosapic txaminaliffn Sections taken to include 
portions of the entire specimen resealed a wide 
spread inflammatory process characteriaed by areas of 
necrosis lymphoid plasma and epitheloid cell infiltralmn 
*“'}^ P««nceofgunt cells (Fig 4I The section which 
included th» ulcerated mucosa showed an abrupt transition 
trom slightly thickened and infiltrated bladder mucosa to 
aa area of ulceration the base of which contained a form 
necrotic dfbns with here and there well formed 
**»ut the margin The white bands desenbed 
streaming through the muscubns m the gross proved 
mstolopcally to be areas of fibrosis heavily innllraled with 
ymphocjies pbsma cells and in manv instances they 
Btamed small tubercles The necrotic areas eetemal to 
we muscuUtu m the fatty tissue revealed small and brge 
^^merate tubtrcles with characteristic formless 
^ l>tnphoid infiltration marked epitheloid 
iipromeration and very numerous gunt cells Sections 


stained by appropriate methods revealed scattered acid 
ist rods which were morphologically typical of tubercle 
baciUi There was no extension of the tuberculous process 
up into the middle umbilical hgament 

About 36 hours after operation the patient began to 
have difficult respirations and physical examination showed 
duUness over the nght lower chest antenoily with slight 
tubular breathing dimmution of the breath sounds and 
reduced excursions The \ ray diagnosis was massive 
colbpse of the lung This condition cleared up very slowly 
and fora number of days the piatient had a severe produc 
tive cough with considerable pam over the right side of his 
chest Kepeated examination of his sputum failed to 
reveal tubercle bacilli and a chest tap was nonproductive 
ill* wound healed rather slowly because of persistent 
unnary drainage due to the small size of his bladder 
Twenty-eight days after operation his wound was com 
pletely heated and he was voiding small amounts of urme 
frequently 

From this time until his diKharge from the hospital 
a month bter his wound occasionally reopened and 
drained small amounts of unne for short periods of 
time ILs chest cleared graduillv and upon discharge still 
showed a mottling fibrosis of the right middle lobe an 
lenorly On discharge the unne was clear sterile and 
showed no evidence of the tubercle bacillus 

October at ipjo The patient reports that his health 
has been excellent since operation He has pined weight 
The function of the bladder is entirely normal and the 
unne is free from evidence of disease He has had no 
further diflkuUy in regard to the lunp 
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PI-1 


of the musoca oppwite ulceratioii from bladder mucosa upward into middle umbilical Ii"a 

Fig a Mucovil surface of nec.m^n *ote ulceration of bladder partial wpCiceaent of 

Central ulcera^ pccunen shoa in^ inegular musculatute puclenng and retraction of pentoneum and 



I ih 4 Fhotomicco^raphshoningcharacterbticiubricle 
formation in bladder «-all 


abo%e downward was somewhat triangular m shape the 
apec of the triangle extending upward along the middle 
umbilical ligament toward the umbilicus The extemal 
surface on this side of the specimen was coiercd oxer by 
pentoneum which in (he mid portion or directly tipposite 
the excised bladder mucosa showed a lerj cxtensixefr 
puchered central area (Fig il This area measured ap- 

E roximatel) i centunelers m diameter and m addtlioa to 
ring hard and retracted was detuutel> injected oxer 
pentoneal surface The bladder or inner surface of the 
pecimen w-as rougfify circufar m shape and toeast-td 5 
centimeters m diameter (Fig jj In the center ol the 
excised mucosal surface there was an irregular ulceration 
of the mucosa which measured approximatel> r centi 
meters m diameter This ulceration presented a hxnior 
rhagic irrrgabr and w part sbghtly undetjnuied surface 
with a grej-ish jellow necrotic base and x'erj little esaxa 
two The deepest part of the ulceration was onJv 2 miUi 
meters below the surface of tie surrouadinj bladder Be 



Fig i \ diagrammatic sketch illustrating the rela 
tionsliip and extent of the bladder tuberculoma 

tween the mucosal and the pentoneal surface of the tJ 
cased pecimeo (he musciililure of tie bladder wall and 
the exlraxe'ical fat were included. V single longitudinal 
section xeas made directU through the ulceration earned 
(hfough tbe bladder waif and extended upward into tie 
center of the middle umbilical ligament (Fig aJ Thesur 
face made by rh>^ incision rexealed a markedly thicken™ 
bbdder wall with small pinJjsh white inegutir islands 
of what appeared to be smooth muscle tissue The*< 
islands were separated by uregubr x'a'Jieg sued bands m 
dense white tissue extendmg outward from the thickened 
and fibrous submucosa through the musculans and mm 

thead^aceat/aL Tie ulceratioii on lie cut surface showed 
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1 ctUular jpptarmg grfyish white hard tissue with an stained appropriate methods resealed scattered acid 
flserlyine himorrhagic and necrotic surface External to fast rods which were morphologically typical of tubercle 

the bhdder musculature there were numerous areas from bacilli There was no extension of the tuberculous process 

I to II millimeters m diameter which slxiwed a greyish up into the middle umbilical ligament 

yellow irregular border with softened necrotic centers About 36 hours after operation the patient began to 

The hardness of the entire specimen the prohferatise hasedifBcultrespirationsandphysicalexaminationshowed 

ulceration of the mucosa the thickened mucosa with the dullness o\cr the nght lower chest anteriorly with slight 

greyish white streaks running through the musculans and tubular breathing diminution of the breath sounds and 

tie large puckered necrotic mass of indurated fat external reduced excursions The \ raj diagnosis was massive 

to the bladder musculature all simulated an infiltrating colhpseof the lung This condition cleared up very slowly 

tumor of the bladder wall The neoplastic appearance and lora number of days the patient had a severe produc 

was further substantiated by the rnarked pucketini. of the tive cough with considerable pain over the nght sicfe of his 

pentoneil surface overlying the fundus of the bladder chest Kepeated examination of his sputum failed to 

iliiriiscopic eraminatioK Sections taken to include reveal tubercle bacilli and a chest tap was nonproductive 

wnous portions of the entire specimen revealed a wide Ilis wound healed rather slowly because of persistent 
spread indammatory process characterized by areas of urinary drainage due to the small sire of hia bladder 

lymphoid plasma and epilheloid cell infiltration Twenty-eight days after operation his wound was com 

sad the presence of giant cells (fig 4) The section which pletely healed and he was voiding small amounts of unne 

uciuarf the ulcerated mucosa showed an abrupt transition frerjuently 

from slightly thickened and infiltrated bladder mucosa to 1-rom this time until his discharge from the hospital 
jn area of ulceration the base of which contained a form a month later his wound occasionally reopened and 
necrotic dfbns with here and there well formed drained small amounts of unne for short periods of 

tubercles slxiut the margin The white bands desenUd time His chest cleared graduilly and upon discharge still 

streaming through the musculans in the gross proved showed a mottling fibrosis of the nght middle lobe an 

wiiotogically to be areas of fibrosis heavily inhltrated with tenorly On discharge the urme was clear stenlc and 

plasma cells and m many instances they showed no evidence of the tubercle bacillus 

ontained small tubercles The necrotic areas external to October as 19^9 The patient reports that his health 
wemuKubnsin the fatty tissue revealed small amJ large has been excellent since operation lie has gained weight 

^glomerate tubercles with characteristic formless The function of the bladder is entirely normal and the 

e»n r* . marked epitheloid unne is free from evidence of disease He hat had no 

'uproiiieration and very numerous giant cells Sections further dilTiculty m regard to the lungs 
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peritoneal surface of bladder showing pucLrred 
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of the musoca 



hg i Pentoneal surface of bladder showinj; puclered Fi^ j Wnm^n /,rv. j t, "*i i . . 




necroiK areas jn ettraxesical fat 


of pentoBeum and 



abQ\e downward was somewhat tnan^^uUr in shape the 
apex of the tnangle extending upward along tbe middle 
umbilical bgament toward the umbilicus The externa] 
surface on Ibis side of the pccimen was eoveted oiveT b> 
pentoneum which m the mid portion or directly opposite 
the excised bladder mucosa bowed a ser> extcDsnelj 
puckered central area (Fig il This area Pleasured ap- 

E roximatel) 2 centimeters m diameter and in additiOD to 
emg h_rd and retracted was dc&iiteJy jn;ecffd o»cr lie 
peritoneal surface The bladder or inner surface of the 



ttonship and extent of the bladder tuberculoma 


specimen was roughly circular ui shape and measured 5 
centimeters in diameter (Fig a) In the center of the 
excised mucosal surface there was an irregular ulccratioa 
of the mucosa which measured approxipiatet) 2 centi 
meters m diameter This uJcerauon presented a bftnor 
rhi-^c irregular and in part slightly undermined surface 
with a greyiih fellow necroUc base and very htUe cxcava 
Don The deepest part of the ulceration was only j 

meters below the surface of the surrounding bladder Be 


tween the mucosal and the peritoneal surface of the ex 
cbed specimen the musculature of the bladder wall and 
the rxtravrsiiai fat were iniJuded \ single Jingitudinal 
stetson was cnide directly through the ulceration earned 
through the hbtlder wall and erlendcd upward into the 
center of the middle umbilical ligament llij, 31 The sur 
face made by this inciswn rciealed a mark^ly thickened 
bladder xsall with small pinkish white irregular island 
of what appeared to be smooth muscle tissue These 
islands were separated bv irregubr varying si«d bands of 
dense white tissue extendjsg outward from the fiuckened 
and fibrous submucosa through the musculans and into 
tte adjacent fat The ulceration on (lie cut surface showed 
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Fig J lUustraling method of undercutlme sktn be 
twen islinds Dotted portions and arrows indicate sue 
tessive positions of scalpel 


penses The foJ pattern is placed upon the donor 
site of sbn The scalpel follows its peripher) as 
It cuts through the skin just to the fat A steel 
Qie resembbng a cork borer or punch but ba>ing 
certain important differences well described m 
1 ^® accompanying drawing (Fig 1) is used 
'Vith a Uistmg motion of the thumb and index 
Mger this die bores out islands of skin at equal 
“Stances from one another throughout the area 
«*i ^ ® t ^ cutting edge of the die measures 

one fourth of an inch in diameter and us flange 
« one sixteenth of an inch deep i While each 
uiand is being bored out it is helpful to hold the 
uiTCun^g s^ui under tension This is accora 
placing the index finger of the left hand 
I f ® ^Sht of the punch the middle finger to its 
pulling the skin apart with them 
iK»t* Che skin in a direction counter to 

punch The openings are made i 5 
apart The next step is the most 
-1^, ®ne A sharp pointed narrow bladed 
** necessary for its accomplishment As 
Figure 2, the point is pushed into the 
b> the punch for each island a 
it« thickness of the skin until 

to ®ut through the punch mcision 

iniT t* t ^ Che top of the correspond 

{ With > sa„ng motion it iod 
whirl, islands, c and d the skin surrounding 
revprcJJ ®™ilarlj undercut The blade is then 
b bv » * degrees of the circle from 

the «r,i 1 ** completed m the same manner As 
pel enters each circular punch incision, an 



F‘6 3 Typical sieve graft covenng entire popliteal 
space 

assistant slightly depresses each island tvith a 
knife handle or other suitable instrument m order 
to prevent its injurv When each of the openings 
has been similarly undermined it is only neces 
sary for one to undermine the peripheral edges 
of the graft in the usual manner and to cut 
through a few strands of overlooked tissue before 
the entire perforated or sieve graft will be freed 
This having been obtained, the donor site will be 
found still to contain small islands of skin equally 
spaced witbn the fat and fascia The dressing 
for It IS a simple one — vaseline gauze covered 
with dry gauze strappied firmly with adhesive 

AH fat is then removed from the ^ft with 
curved scissors and it is sutured mto uie wound 
w ith interrupted stitches of silkworm g:ut or horse 
hair The approximation of the edges must be 
very accurate and if any depressions exist m the 
ulcer It must be sewed into them For dressing 
the grafted area Blair’s sea sponge technique is 
generally employed The graft is pressed into 
contact m order to express all serum and blood 
clot It is then covered with a layer of xeroform 
vaseline gauze mesh or ordinary vaseline gauze 
wiped until very little vaseline remains upon it 
Then four layers of dry flat gauze are surmounted 
by very large, flat sea sponges which have been 
steriliz^ in bichloride and wrung out in dry 
towels just before usmg Large sponges are 
necessary One sponge if possible should cover 
the entire graft and extend well over the suture 
lines Thus even pressure will be exerted If 
only a portion of the wound has been grafted, the 
other part may safely be treated by the Carrel 
techmque 48 hours later withour fear of injury 
to the graft 

It IS our practice to remove the sponge only 
after 10 days, provided infection is not indicated 
by local signs or fever At this time we inspect 
the graft, remove stitches, trim away any necrotic 
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INDICATIONS FOR THE USE OF THE SIEVE CRAFT 

The sieve meihod will provide fim, safe heal 
iRg Without contracture m a defect upon aQ> por 
uoD of the bod> The cosmetic result accom 


THE SIEVE GRAFT— A STABLE TRANSPLANT FOR COVERING 
LARGE SKIN DEFECTS 

BE\ERL\ DOUGLAS MD ScD FACS Nashvoxe Ten-vessee 
FzcaHeDrptMaKBta/Siugtiy l«iubiU( Caivnsiiy Sii&vflle Troaesste 

T he recenf work of Blair on thefull thickness strates the practical value of combining several 
Skin grart and of Blair and Brown on large operative steps m one In a single step, adequate 
spilt grafts has demonstrated the {easibilit> drainage openings are cut throughout the entire 
ot attemptmg transplants of dimensions larger graft and enough islands of uninjured skin are 
than heretofore emplo>ed Surgeons proficient in left behind to insure healing of the donor site 
plastic work are now encouraged to undertake to In leaving behind enough skin to grow out and 
cover defects at one stage which formerly would close the donor site, the sieve graft resembles tie 
hav e r^uired sev eral small deep graft of which it is the negativ e image 

U ilh the mcreasing interest in the use of grafts fif we regard granulations as the black part and 
of large sue it is more than ever necessary to skin as the white part of the picture) At the 
stress the factors contributing to the safetj of end of the operation, however, more skm will 
graftmg because if a graft fails, the patient’s loss have been transferred to the area which has most 
ismawaj proportional to the sue of the graft needed it than the latter tj-pe of graft could 
A new method of skm transplantation whidi afford 
we first devised and used in May 1928 has, we 
believe, greatlj increased the safety of the use 
of large grafts This has been called the ‘ sieve” 
graft method because the graft is uniformly per 
forated with small round opemngs A v ear sex 
perience with this method has convinced us of its plished is veo nearly as good as that obtamed b> 
worth the Uolfehiause ^aft and it may, therefore 

In general the safety of skm grafting depends prove valuable in the future for plastic work upon 
on attention to constitutional disease, the face 
(3) attention to local mfection in the wound and TEaiNiQUE 

(3) attention at operation and afterward to The wound to be grafted is prepared before 
mechanical details and at operation in the same manner as that 

The nature of the sieve graft especiaUj satisfies described b> Blair for the full thickness graft (i) 
the third condition because tt provides for con A paticm is outlined on transparent celophane 
slant drainage over the entire surface It also with a pen before the daj of operation This is 
offers a better opportunity to overcome anj post made about one fourth larger than the wound 
operative wound infection In this respect the It is transferred to tmfoiJ and a smgle letter 
sieve graft is as saUsfactoiy as the small deep ‘ E, is punched near the lower border for easj 
gj-aft orientation At operation the usual iodine alco- 

insTORiCAi. hoi or picnc acid alcohol preparation is made 

In none of the origmal articles of ^\o!fe or General anasthesia is usuall> emplo>ed 
Krause on skin grafts does one find any reference local anmslhesia lend;* itself readily if there be 
to the advisability of perforating grafts for pur any special reason for its use UsuaDy four ines 
noses of drainage \ogel and Foersterling first sug of intradermal infiltration enclosing the pattern 
^ted perforaUng Thiersch grafts m 1917 In augmentcdby mjectionof^cubiccentzmeteresu^ 
most of the articles of later date, notably those cutaneously at eight poinUequally sjacedwithm 

of BJair, Brown and Blair, and in Davis s teat the area to be lifted wiU suffice At tim« where 
on Dlast c surgery, one does find the suggestion smafl varicose venules are present amoremassne 
that fullthicknessgrafU be perforated InDaviss .rraft is re 

be made ' to ^ E, S °b.cS“gmft P™v.ded 
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.^'8 5 Contracture from burn illustrating maxiinum 
possible before operation and healed result 6o 
»>a alter first operation Siese graft is \nsible in pop 
liteal region Contracture relieved 


ulcer measured 15 by 5 centimeters 
sbout }j by 8 centimeters Prelitiuniry 
consisted m excision of the vaax of the k(l 
?®’'* '*“* of the ulcer with surrounding and 

tyd fun thjw„ j J, .“p „ iS;„ 

,.1®*, Y®'*'}'! ilarch »8 19*9 small deep grafts were 
Dorimr. andApnIis «9i9 to the remaining 

MmX. M R«ul» healing *as 
ft. P*/®'l*y** *9*9 and area has remained healed to 

w!uSlaS*fme^r*“*'“ ^ 

^ »ged 4a jears The predisposing causes 
snd ** **'* syphilis aortitis hypertension 

i biSr«f*.l'“’*v°‘ The immedia^ause was 

Jrais am 1 ® ®“ *'8 6 

excised by Dr Howard 

hosDita!^i!\k I?*® appearance on admission to the 

bra^v 7 ®®‘b I'K* showed marled 

on the Two punched out ulcers were present 

6 bv6ren. S centimeters above the anUe one 

ulcers the other 4 by 5 centimeters Two small 

.. e present on the medial surface of the kft kg 


ii!»^ present oa'’thl .i.cu*.n suiiace 01 ine kii jcg 
centuniiiiV'^*™j^*'? ®bove the ankle the first about 3 by 4 
PrcS^*,“^ I**® ^ hy 3 centimeters in 

bilateral JX. *®*®Vnent consisted in antiluetic course 
*urrounHm»'*'®j “phenous vancesand of scarred tissue 
'l^h « ^ “"'^"'y'ng ulcers by Dr Alfred Blatocl 

temed siev.®^® Under local analgesia full thickness pal 
the left anlcle^'alV?’^® appbed to the granulaUng area t 
k the A similar graft was applie 

30 1929 Grafts were Ste, 
*«ond which areas at the edge of th 

*ere nraciirf,ir®^u grafted with Small deep grafts Area 

PtaogS W" ?* 1“"' » •l'»“ > 

results in patient is a very recent om 

stable (Fig cases indicate that healing t 

'•'SS'.fcJ'.'t" ' '"“I" .u„. , 0.. . j. 



>ig 6 Chronic leg ulcer before operation and after 
appiKation of skv e graft 


The idea! graft for filling m large skin defects 
must possess the following properties 

I it must be capable ei being so cut that its 
removal will leave behind a wound which will 
heal rapid!) without further grafting and with 
onlv slight scarring 

3 It must be able to take hold and grow upon 
a moderatelv infected surface 

3 It must provide complete healing m a 
reasonabl) short lime 

4 It must inhibit scar formation and subse 
quent contracture— a point especialh important 
m defects over joints 

5 It must produce a skm surface so pliable 
that healing is stable and resistant to minor 
injuries 

6 It must effect a good though not necessarily 
an evcellent cosmetic result 

Weighing each of the types of grafts in general 
on the basis of these points, our experience is as 
follows 

1 The Ollier Thiersch graft fails from the 
sUndpointof resisting infection and of preventing 
contracture, and the surface healed by its em 
ployment is easily eroded 

2 The small deep graft is ideal from every 
standpoint but two, viz it fails to prevent con 
tracture and often fails to give a good cosmetic 
effect 

3 The Wolfe Krause or full thickness grafts 
are excellent from the standpoints of stable heal 
ing cosmetic effect, and prevention of contrac 
ture However if the graft is large, a defect is 
left behind at the donor site which will require 
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fig 4 Tjpicalappearanceafdanarsitemcarl) andlatc 
stages The early stage shows islands left bclmid in re 
moving graft The late stage shows that the islands have 
furnished pigmented sUn for the entire area 


and popliteal spsce persisted for j 8 years The 
. ^ and accompanying scar caused extreme flecion con 
of left knee and were excised at Nashville General 
No grafting was done Patient was 
^mtrf to the Vanderbilt HospiUl February at lojS 
Multiple ulcers were present from postenor fold of left 
buttoct to rmddle third of leg The largest ulcer was in 
the popliteal space and measured 7 by ji centimeters 
Uie edges were indurated and hard Diagnosis epitlelio- 
matous degeneration of ulcer m cicatax of bum or so- 
called Mariolm ulcer Diagnosis was confirmed bj 
biopsy Preliminary treatment consisted la complete 
eicision by wide oiargm of ulcer beanng area Operative 
repair fet sUge a full thickness patterned sieve graft 
was applied to the entire popliteal space (Fig 3) second 
stage small deep grafts from abdomen were applied to 
area above the sieve graft and third stage small deep 
grafts from abdomen were applied to area below the 
bpt graft Ileahng was complete 53 <!*>■* after excision 
of the ulcer Area remained healed for * months since 
which tune he has had a local recurrence of the cancerous 
lesion m the form of a warty growth which he has refused 
lo have treated In the p months which have followed 
this growth has increased in size from o 5 centimeters lo 


fwrtions, and reapph the pressure dressings e—u ...»«« ,rora 05 cenumeiers 10 

Within 12 to 18 da)S the perforations ttlU usua1i> 3 ccotuneters m diameter The remaining portions of the 

be found entireh epithehalized and the pressure «iMined solidly healed and tie patient has 

ma> be discontinued 'V’m '“.ISG,’?.* * 

1 j # L . V-aSE 3 \ 'I agfdspjears had had varicose veins 

The islands for reasons non being \enfied for ip Thnt titit maud by hsaim 

evperimentallj will require a slightly longer time ago 'aneext ulcers had been present on the outer surface 
than this period to accomplish healing of the of the left leg m the middle third for le >ears When 
donor rite, Ut th.ir healmg*;!!!! be founi to pro- EJX 'Srlt te'jl S'! ‘ 
ceed tilth absolute certainty and a pigmented ment consisted m wide and deep eumon of ulcer hearing 
epithelium will result These islands have the atea lacladins scat Operative repair first stage a pat 

r" ■’'t? si; 

confused with them In realitj, since they have gnfis were applied to the remaining upper portion 
not been undercut they are fortresses of strength of wound Healing was very slow Fatient was sent home 
The enithelium from them has great beabng with an Unna paste bandage Area was entirely healed 
po«rr On. nerd not und.rmrn. th. .dgjs of the SS 

wound nor otherwise attempt closure In every swelling of the ettreimuea and high blood pres'ure 
case the wounds have healed uneventfully and continue The leg has shown a slight superficial ulceration 
with almost full pigmentation 

In order Ibnt the r.ad.r may te nbl. 10 form ^ j„ .jrd s, He p,ri,.po!.rg cm 

an adequate estimate of the safety of this gralt ulcer was arteriosclerosis with extreme hypertension 
and of results obtained through its use we give The immediate cause was a wound of the leg at the ankle 
bnef abstracts desenb™ the course t„ date of 

every case in which it has been employed centimeters in the ernter was a large area of white scar 

above the left internal malleolus Preliminary treatment 

ABBBEVT-VTED ABSTRACTS OF SIX CASE RECORDS consisted m pen arterul femora] sympathectomy by Dr 

CvsE I \\ K aged 8 years suffered a bom of the George Johnson followed 0 days later by deep and wide 
left thieh and popliteal space in January ipz8 An ulcer excoiooo/thescarredjreaindodjngthcuker Dr Baiii^ 

measunng w by 7 centimeters persisted near thepepbteal Broola who performed the second 

space for^ 10 inonlhs and resulted in a scar which caused ofgoodskja upoierihe libialcrest bad i’' 

aSld and bebw the first'^raft ResidT^ling S'"" 

wSSo<lfr‘‘°"i\reet^rex~^^^^^^ vl R agedtoyears The predisposmg factors 

Walking with 170 "Iv were ino«rate arterjosclerosis with hypertension 

No recurrence (See Fiw si ^ Sumof the left veins of mdefinite duration cerUmly more than 
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7 The grafts averaged no square centmielers 
per operation 

8 Five of the 6 patients had skm applied to 
ulcers estendmg over joints 

9 Results in all cases have been satisfactorj 

COSCLCSION 

The sieve graft provides a safe and useful 
means of closing large defects m the skm 
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PSEUDOMYXOMA PERITONEI ORIGINATING FROM MUCOCELE 
OF THE APPENDIX* 

JAMES C MASSON MD FACS Rochester Mivvesota 
D iviuoa e( S«ir*t»y TV Ouu« 
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ROBERTA ILA.MRICK MD RoentSTES MrwESOTV 
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C \ STIC dilatation of the appendix, although 
relatively rare, may be the precursor of the 
pathologicalentityknownaspseudomy’xoma 

pentonei In this condition of the peritoneum, 
masses of gelatinous pseudomucinous or mucin 
oils material are distributed over the surface, 
either as a homogeneous layer or as multiple 
cystii. masses Pseudomyxoma peritonaci is most 
often seen in women and is usually associated 
with a ruptured pseudomucinous cystadenoma 
of the ovary It is also found m both men and 
Women following rupture of a mucocele of the 
appendix Werth is credited with coming the 
term pseudomyxoma pentonasi m 1884 brausc 
the gelatinous masses which he found over the 
peritoneum in a case of ruptured ovarian pseudo 
mucinous cystadenoma was proved by Ilammar 
sUn to be of pseudomucin instead of mucm He 
thought the peritoneum underwent my'xomatous 
degeneration Fraenkel in igoi, first reported 
the condition m the male In his case it had 
followed rupture of a mucocele of the appendix 
be retained the term pseudomyxoma periton*i 
because of the gross similarity of the gelatmous 
exudate to that found in the cases previously re 
farted, under the same name in women 01s 
hausen probably gave the first correct idea as to 
me means by which this condition originates 
He felieved that epithehal cells from the lining 
0: the ruptured cyst were transplanted to the 
pentoneum, that Acre they took root and con 
tmued to secrete the gelatmous material 


Cystic dilatation of the appendix mav take the 
form of true hydrops m e 9 per cent 01 all cases 
according to Dodge hlore commonly, it takes 
the form of mucocele Normeat mentioned that 
Fere was the first to apply the term, retention 
cyst, hydrops, or mucocele, to that portion of the 
appendix in which dilatation had occurred The 
condition was first recognued by Virchow, and he 
considered his case as one of coUoid degeneration 
of the appendix Elbe on the basis of examina 
tion at necropsy, reported the incidence of cystic 
appendices to be o 5 per cent, and on the basis 
of examination of surgically removed appendices 
o 7 per cent Coming reported that 0 54 per cent 
of surgically removed appendices are cystic, Kelly 
and Hurdon gave 042 per cent, and Ribbert, a 
little more than i per cent Castle reported from 
Ae hterature a frequency of 0 2 per cent of 
mucocele of the appendtx in 13,158 necropsies 
Dodge, in 1916, also made a careful review of the 
hterature and was able to find only i4-» cases 
In Norment’s study of 45000 appendices sur 
gically removed at The Mayo Clinic, 36 cysts 
were found The average age of patients m these 
45000 cases was 41 years The youngest patient 
was 4 years of age, the oldest patient was 65 
yearsofage Sixty one per cent were in males 
It IS commonly thought that before a mucocele 
of the appendix can occur, there must be some 
point of obliteration or obstruction of the lumen 
of the appendLx Probably the most important 
factor in the production of such obliteration of a 
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further grafting—a distinct disad\antage Fur 
thermofe, infection maj readilj cause its total 
loss 

The sie^e graft satisfies all of the demands 
eaumerated Two valuable properties possessed 
b> none of the above v’aneties desene espeaal 
mention fi) the perforations, bv prondiog ade 
quate drainage male it re^tstaat to infection 
thus msufing a very high percentage of tales 
fb) the donor site requires no further grafting and 
heals with a good cosmetic result 

Regarding our 0 cases as illustrative, ne see 
that It has been u«ed on verv extensive wounct* 
after a prelumtiar) debridement and treatment 
of constitutional disease had made surgical repair 
possible From photographs and acti^ tracings 
the 8 grafts used on the 6 patients measured 
approtiinatci> 52, 129 116 77 105 77, 07 and 
225 square centimeters respecliv cb or an average 
of 110 square centimeters to a graft The louilh 
and smb patients had two grafts each At least 
90 per cent of each grafted suriace hiu taken 
infection in 2 cases notwithstanding Of the 6 
patients, i bad a historj of a bum, anothirabum 
wuh an epithelioma m the scar 3 others vanccse 
veins 2 of them complicated b} ariertosc)erteis 
and I b) sj^phihs In the sixth, or Case 4 an 
injur) had caused an ulcer upon a leg m vrfuch 
the vessels were alreadv sclerosed 

\\ith such patients the healing process even 
after appropriate constitutional and focal meas 
ures has the odds against a It u notewort!^ that 
each of the 6 patients have been folloned care- 
/uUj through the efforts of the Social Service and 


the results havebeen such that evcrv one of them 
has been able to get on his feet again and pursue 
his routine duties T\ hiJe there have been a few 
small superficial exconations at the stitch lines 
there have never been aoj nithm the teafiDe» 
of the graft proper The eah ufceraiioo tame 
2 moDths after complete healing (Ca«e *) and 
iQ this instance iras due to a local recurrence of 
an epithelioma 

Figure “c shows that the perforations heal $0 
quicU) Uiai the resulting scar is negligible vet 
the verv '•km left behind bj punching theta has 
served to heal the donor site corapletelj and nili 
pigmented epithelium (Figure 4b) 

SlOOI-UIV 

t tacreasvng experience niih skin grafts of 
large s«e makes it imperative to stud) the factors 
contributing to the safetv ol grafting 
t An original method is described for obtain 
log a aea type of full thickness graft which has 
been named the sieve graft because of its uni 
form pciforation with round openings 

3 In this method the evcision of the trans- 
plant and the potential closure of the donor site 

provided for in one operau'e step 

4 Through its u»e a large area of slim nia> te 
transplanted in a single piece while perforations 
provade constant drainage of its entire eiteni 

5 Infection is overcome and the safe v of the 
graft greailv enhanced b> adequate drainage 

6 Kesults are shown through the hislonis 0 
6 conswfne cases nbe* received a toUl oi 
eight transplants of this kind 
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raarsten s method for chemical anal\ sis of the 
gelatinous contents of two mucoceles and found 
them to be pseudomucin Phemister also reported 
a reaction of pseudomucin 
A paper was published recentl) b> Naeslund 
on the erperimental production of pseudom\ xomn 
pentonii He bgatw the appendix in newb born 
rabbits about i 5 centimeters from the Up and 
then cut across the appendux just distal to the 
ligature The distal stump was left open and the 
'ascufar supplj through the meso appendix was 
not disturbra In most of the animals hllle mu 
cous cs-sts developed between the cut stumps of 
the appendix Part of them burst, and mucous 
material spread over the peritoneum In some 
animalb small cjsts about i centimeter in di 
ameter filled with mucus dev eloped in the mesen 
ten intestines, and peritoneum The btllecvslic 
nodules were covered with epithelium At times 
cvlindrical mucosal epithelium would grow into 
Uie ser^ of the bowel and tnto the wall of the 
Mwel fo^ng nests of this epithelium in glandu 
«r or cellular arrangement, within the sacs were 
couection of mucus He found experimental and 
cuaical conditions to be similar Phemister was 
unable to produce c>sis bv artificial ligation of 
to^ppeadices of dogs 

of pseudom\xoma periionan re 
tmg from mucocele of the appendix is much 
more favorable than of that which arises from 
P«UQomucinous cjstadenoma of the ovaries 
fniu® °‘^^oood four possible courses of events 
escape of pseudomucin from the 
^PP^odix (i) the exudate mav be brnited 
f pm* ”Sht iliac fosaS m such cases, 

establish themselves forming a 
bssue capsule (3) the exudate may 
'arious and multiple intrapentoneal 
form, the material ma> 
{rnrr, .V, encapsulated and may hang 

/?) .* .0^ ‘otwtmal peritoneum as little polvps 
eni!p»i,r exudate to be absorbed 

of ^ dissemination 

iM ''ith a tendency to marked secret 

Then, disseminated maleria) 

^eipp adhesive pentomtis 

Denton*^ authors have reported pseudomyxoma 
cvsfapie.,^ Associated both with pseudomucinous 
theann^?^^ ovary and with mucocele of 

the such cases, the evstadenoma or 

report of cases 

Pcruoti^i SIX cases of pseudomyxoma 

he origin was the appendix Five of 



Fib i Limfigot reucetele^howingcolumnarepilhehuTn 


the patients VI ere women, one patient was a man 
The average age was 57 vears The youngest 
patient was aged 57 years and the oldest, t>g years 

Case i \ woman aged 50 yean had had an attack of 
^jxrdicvlis jears before she was seen at the chiui 
Dunng June and July igat she had reported attacks of 
nausea ‘OmiluiB pyrexia and pain m the right lower 
quadrant of the abdomen Jn August an appendiceal ab 
Hess was diamed and she was advised to undergo appen 
dectomy sometime later She returned to the chnic for this 
operation m April 191a 

A mucocele involved the tip of the escum and the sur 
roundingpentoneuco All the diseased Ussue was dissected 
out and removed Free mucoid matenal was not found 
ottered over the peritoneal cavity although there was 
ome m close proximity to the appendix opposite a per 
foration i s centimeters from the base niere was no evj 
deuce of involvement of the uterus and ovaries 

The parent IS Uvir^ without symptoms 6 years and 6 
months after operation 

OsE 2 Awoman agedbgyears gave a definite history 
of disease of the gall bladder extending back 4 years dr 
more from the time when she came to the clmic General 
examination revealed a small umbilical hernia and the 
rpiesiiODabie presence of a fluid wave m the abdomen 
Routteenognphic examination of the thorax gave evidence 
of tubetculisi. probably not active in the apices of both 
htDBS 

Cbolecystectomyfor gallstones was done April 21 iqjo 
A t the tune of thi« operation a large amount of gelatinous 
matenal w hich was thought to bav e its ongin m the pels js 
was found in the abdomen Much of this matenal was 
removed Three weeks later abdominal hysterectomy 
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III!; 1 left large mucocele of appendix darlartaa «here rupture u almost readv 
to occur are shon-n ' 

Fi), 3 Mucocele of appendix apperentl> de\ek>pirig in di\erl)culum 


portion of the lumen i» an old or recent inilamtna 
tion of the appendux nhich has regressed Other 
factors which ma> act m a similar manner are 
kinking of the appendix, adhesions around the 
appendix, or a malignant condition of the appcn 
dix one case was reported in which a pol>'p was 
thought to be the factor in producing theolKtruc 
tion resulting in the formation of a mucocele 
Howeier, Dodge mentioned 5 cases of mucocele 
m winch the appendiceal lumen was said to be 
patent DnerticuJum of the appendix mlh con 
stnction of the proximal portion of the lumen 
maj be another etiological source for the forma 
tion of the mucocele ^lacCart) and McGrath 
found diierticuia in 17 of 5000 appendices ex 
armned Moschcowiu found the condition m 4 of 
1,500 appendices Gardham, Chojce and Ran 
daU are of the opinion that such diverticula fre- 
quentl) lead to pseudomyxoma pentonxi 
3Iucocele« of the appendix mav be sausage- 
shaped, banana shaped, fusiform or globular and 
may varj in size from about ij centimeters m 
diameter to 3 centimeters or less m h ngth In 
cases in which the epithelial hningof thecvstscan 


be distinguished it i» made up of the columnar or 
cuboid tvpe of cell The w alE of the cvsts mav be 
thick and maj contain v arjing proportions of the 
different coats of the appendix On the other 
hand tbej ma\ be as thin as lusue paper, and 
there mav be saccular formations in them The 
absence of infective organisms from the involved 
portion of the lumen is considered a necessarv 
condition for cv stic dev elopment Mucocele mav 
be found in anv situation in the abdominal cavntv 
in nhich it IS possible for the appendix lobe ^ 
few appendiceal mucoceles reported m the htera 
ture have been in hernial sacs and within the 
inguinal canal 

Authors differ as to the identitv uf (he 
nous content of the mucocele Dodge m bis re- 
view mentioned that chemical examination of 
the coutents was made m 6 cases in 3 the reac 
tion was that of mucin m 2 of pseudomucin and 

inica'« of colloid Trotterstated that the micro- 

chemical reaction is that of mtiiin Cast'e men 
tioned that careful chemical analysis of the con 
tent of mucocele of the appendix proved it to be 
pseudomucin \orment mhisstud) used Ham 
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June 21 1920 appendectomy 
1 ^™ MKaorna of the appendix was ^Voe Them 
iiBainM. ? * meuitasis in the mesentery of the 

1 ” omentum The appendix and a 
iliif w** /‘’"oid matenal was icmoi ed from the nght 
teov.^*?* **'*taJ nodules of colloid material were re 

“O'ed from the omentum 

operation the patient was Risen Ihoroueh 
from I?:. ray treatment \\-hen Ust heard 

ta?nn ^^^”1 operation she was m good health and 
^ “0 knowledge of evidence of recurrence 

ml? a senes of cases in which un 

P urea mucocele of the appendut had been found 
5t It was notable that in several in 

Riucocele had developed following 
cpqI ^ ruptured appendix or of an appendi 
reported in this 
P a mucocele had developed following dram 
mrn® k j appendiceal abscess The mucocele in 
form ( ^P^^^ed and had produced a localized 
ewe pentonsi This series of 

0 R relativel> short space of 

drainage of the appendiceal 
local F the mucocele could form the 

of must have become sterile as a result 

drain, tissues, helped by the 
cpai t. °P®^^fion Undoubtedly, the appendi 
men was constricted at one or more points 


b> the scarring produced by the acute mflamma 
lion The probable course of events m this case 
ma> be described as follows A portion of the 
epithelial linmg bejond a constnction had not 
been destro>ed and continued its function of 
secreting mucus after the regression of the in 
flammation This, in turn, produced a cvstic 
pocket of mucoid matenal, or a mucocele As the 
c>-5tic pocket expanded from the pressure of the 
secretuig cells, rupture took place at some pomt 
of lowered resistance With the outpounng of 
the gelatinous content, some secreting epithelial 
cells may have been earned along with it These 
cells attached themselves to the pentoneura and 
contmued to secrete gelatinous matenal 
The condition knowm as pseudomyxoma pen 
tonaei begins m the way desenbed The reaction 
of the peritoneum to the gelatinous matenal 
vanes Usually the peritoneal tissues react as 
they would to a foreign body, with the production 
of adhesions and walling off with connective 
tissue of the mucoid secretion 
Also an attempt is made to absorb the foreign 
matenal Sometimes the reaction of the pen 
toneum appears to be passiv e, as m the third case 
reported An excellent prognosis may be given 
m such a case follow mg removal of the offending 
lesion and mechanical scoopmg out of most of 
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I >5 4 Mucocele of appends wkich had ruptured 


togeiher » ith bilateral salpingo-oopborectony aod appeo 
dectomy was performed The entire pentoneum was coo 
gested and reddened and much colloid myxomatous ma 
terut was present m the abdominal ca\i^ As much of 
this jnatenil as possible was removed Tie ovanes irere 
small and were the site of bilateral chronic oopbontis The 
oviducta both of which were affected with cbrooK tuber 
rulosis contamed much caseous material In the appeodu 
was a colloid carcmoma which had ruptured aod wlucb was 
the source of the myroraatous pentomus 
The patient received several treatments by radjum and 
roentgen ray and is living m fair health 4 years and 8 
months after the last optmion 
Case 3 The mother and two aunts of a woman aged 6t 
v-ean had died from carcinoma The paUent gave a 
history definitely typical of duodenal uker and extendiog 
back Over several y^ars On general examination of the 
abdomen there was some generalized tenderness which 
was more marked over McBumey s point Roentgeno 
graphic examination of the stomach gave evidence of the 
presence of a duodenal ulcer 
September 37 igsi appendectomy and gastroduoden 
ostomy were performed About 3 Lterx of jelly like colloid 
myxomatous material was removed from the abdominal 
cav ity Tie appendix was Wed with colloid material aod 
was ruptured near its end The organs of the entire abdo 
men were covered with the gelatinous malenal and as 
much of it as possible was scooped out There did not 
appear to be any grafting 0/ the gelatinous growth on the 
peritoneum the mucoid material was simply m contact 
with It The ovanes fallopian tubes and uterus were m 
good condilion 

Treatment by roentgen ray was given after operation 
The patient b now living 11 years after operation 
Case 4 For 7 or 8 years a woman aged fit years had 
felt as if she had a mass in the lower right quadrant of the 
abdomen This had increased about three times in siae 
during the 18 months before she came to the clinic and the 
increase had been assocuted with some tenderness and 
nam m the right groin. Also the right thigh had bwn 
swollen for i8 months General examination revealed a 
smooth rounded cy'St'c "Shl “de oJ 
the abdomen and fiank and extendi^withm 
breadth of the nght cosUl margm There appeared to be 


marked tEdema of the mesial portion of the nght thi„b but 

no noticeable oedema of the ankles 

At operation June s 1917 the abdominal mass was 
lound to be a large retropentoneal gelatinous myxomatous 
tumor attached to the end of the appendix Wien the mass 
was opened it w-as found to be filled with colloidal myxo 
ma^s material and was divided into two compartments 
^hof which conUmed about half a liter of this subsUnce 
The lower pocket extended down underneath Poupart s 
li^meBt and bulged m the anterior portion of the thigh 
These caviUes were emptied of their contents and were 
wiped out as clean as possible The appendix was temov ed 
There was a mucocele at its tip which had perforated thus 
forming the gelatinous masses Pelvic examination at the 
time operation gave negative results Tie patent wjs 
treated with radium introduced through a drauu»e tube 
Tie patient returned to the climc aK years later with a 
tumor about 13 ceotimeters in diameter on the wner sur 
face of the nght thigh. The tumor had mcreased markedly 
m size during the prevnous 6 months It extended rmdwaj 
to the knee and mesially to the vulva There was also an 
abdominal tumor extending from the nght ihac fossa to 
the umbilicus 

February 20 igjo the neoplasm on the thigh was opened 
and dramed It was found to have pockets which were 
(illeii with gelatinous material This material apparently 
had worked ns way downward from the abdominal growth 
and it probably had followed the psoas muscle Three 
rubber tubes were put m for treatmeot by radium 
Tie patient was advised to have an abdominal operation 
later out this was not performed She died m r^zo $ 
months after the last opentioo. The pathologist s report 
at the tune of the second operation was pseudomucuious 
cystadesoma Microscopic evidence of a malignant eondi 
Uon was cot found There was an interval of 10 to 11 
years from the time of onset of symptonu to death aod of 
3 years and 4 months between toe pnmary operation and 
death 

Case s A mao aged 37 years had noticed a gradiul 


paracentesis on t . 
siODS elsewhere during this tune and each time about 3 
liters of yellowish Quid contauung Sates and stnni^ mu 
cus had been rtmov ed Early moming abdominal cramps 
was another of ha symptoms General examination re 
veakd the abdomen to be distended to grade r and a fluid 
waveand shifting dullness were present 
Abdominal exploration was done October *3 1912 Tie 
abdomen was completely filled with gelatinous tnatenal 
and fluid There were cystic imptmtations on tie mesen 
teiy vuiceral pentoneum and liver The omentum was 
markedly initialed and was about 10 centimeters in 
thickness Tie surgeon considered the appendix to be the 
original source of the gelaiuious ascites The abdomen was 
closed after exploration Tie pathologist s report of tissue 
removed from the region of the appendix was of mucinous 
cystadenoma of the appendix 

Tie patient was given severaf courses cl deep roes! rn 
rav treatment after operation Some improvement 01 no 
^iwS.ru,n irs« nniprl for several months but later the 


ConditioB was noted tor several months but k.— 
course was steadily downward and symptora 01 intestinal 
obstruction appeared The patient died April J9 lO’s 
ajfiyeaisafteroperativediagnosis andy' yearsaiterin 

aged 64 years •“‘|.t)e'n troubled for 

a year with soreness and pain in the nght lower quad 
of the abdomen The pain was sharp and cchc like at tim 
and on some occasions nausea and vomiting had been 
assoemted ta^ 
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much\alue Secondarj operations maj beneces 
sarj for further remoAal of mucoid malenal and 
to give rehef from obstructive phenomena All 
but one of the patients whose cases are reported 
in this paper had treatment bj roentgen ra> or 
radium 

Old inflammation is a large factor in the pro 
duction of mucocele of the appendix Other 
factors are considered 
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T hough empjema hasheen one of the earli 
est conditions falling within the realm of sur 
get) few changes and improvements have 
Its treatment b> one or the other 
of the accepted methods has given results appar 
enUy good enough to satisfy the average surgeon 
Empyema is such a frequent sequela of pneu 
monia and pulmonary injuries that it has its quota 
of patients in all general hospitals Dunng the 
P^ak of respiratory troubles especially of the 
streptococcus type it will be found well up in 
•tont, in point of numbers of cases in the surgical 
nards The goal desired in the treatment of llus 
affection must be the restoration of the patient s 
partially collapsed lung back against the panetal 
chest wall as in the normal 
The surgical attack may be divided into two 
niethods the closed method m which repeated 
aspiration of the pus is done, and the open method 
or direct drainage, in which an opening through 
the chest wall is made and for a time mamtamed 
with or without nb resection 


Many years ago attention was called to the fac 
that creation of a moderate degree of vacuum bt 
tween the chest w all and the collapsed lung w as 
thing to be desired Elaborate hvdrostatic sui 
tion apparatus was devised and used It wa 
soon found that this apparatus cluttered up th 
patient s room and his bed restricted the patient 
movements and required much supervision Mt 
chanical devices were built and found to requir 
loo much supervision These measures were neve 
popular, not l^cause the creation of intrathoraci 
vacuuin failed to give excellent results, but be 
cau« the known means of applying this methoi 
to the patient was coapled with so much appa 
ratus and supervision ‘ * 

T”’’ I»»«P«ative cases, in whicl 

^ ? oT“ "“Y '“f"® are stud 

irf. It wdl be found that man, of these chest' 
“'PP'adluuf Ihismay b. 
seen in the taiogtam i! not m the Iiostmorten 
mamuiation F.btous tissue, dipping f„ th" 
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SUJIltAR\ OF CASES OF PSEUDOMYXOMA 

PERrrov,/*:! of appendiceal origin 


lerabjeil pscudomyt»j 


ahiH eolIaiHal tcac 
av r peritoneum 
'll arc Ria ol t)> 


Strange as it may seem onl^ i of our 6 pajienfj 
'Mth pseudomjxoma pentonai of appendiceal 
ongin was a man In none of the 5 nomen were 
oYanes involved with pseudomucinous cj'st 
** adenoma Also, pseudomjwoma pentoniei of 

appendiceal origin is mentioned in the hterature 

frequently confined to the pelvis 
rmpcratwn Nevertheless m onl> one of the cases reported 
r healiii 4 disorder limited to the pehis The tabu 

imuha Itar Ution giv cs a summar> of the length of life of the 
patients smee operation All but one of them 

received treatment bj either roentgen raj orradi 

“"t Tno of them hav e died, and m each of these 
two cases the course was progressiv el> downward 
Those who are Lving have no InowJedge of ev; 
dence of recurrence of pseudomjxoma peritonei 
The treatment m these cases is mainlj surgical 
this treatment is followed bv either radium or 
roentgen raj Removal of the appendix with the 
mucocele is most urgent Also, removal of a 


gelatinous material as possible is 


the gelatinous material In spite of the inherent , . .. . 

resistance of the organism helped b\ surgical alnajs be expected Secoadarv operation maj 


worth nfcile Treatment bj radium or roent^n 
raj after operation appears to be of value m these 
cases, especiallj if a malignant condition is 
present However a favorable reaction cannot 


be necessarj for further removal of mucoid ma 
tenal which has collected or to overcome obstrui 
Ine phenomena 


SUMU.VRY 

Slx cases of pseudomjxoma periton®! of appen 


procedures, some of these cases of pseudomvxoma 
pentonaei progress and death results This can 
take place although microscopic evidence of a 
malignant condition cannot be found in the re 
gions involved, as in the cases of the two patients 

in this senes who died from the disease Most ^ . 

likelj deaths under such circumstances are due diceal ongin are reviewed One of these ca es was 
to pressure and adhesions associated with (he in a mananej 5 were in women Theovarieswere 
pseudomucinous abdominal masses Intestinal not involved with pseudomucinous evstadenoma 
obstruction and djsfimction of the different The average age of the patients was 57 jears 
viscera are potent factors in the outcome If a Two of the patients had colloid carcinoma of the 
mabgnant condition is present, its influence on appendix There was no operative mortalitj 
the course of the disease is similar to that of a Two of the patients hav e died from the disea-^ 
malignant growth anjwvherc However a neo in periods of 2}^ to 3 jears after operation In 
plasm in the appendix is of a slow growing, low one of these patients the onset of 5}mpto^ 
grade tjme 10 to ir jears before death and m the other, j'j 

It might be mentioned that in j of thepaliroJi* years The 4. other patients are living from 4 
whose cases are reported here, the number of years and 8 months to ii years after operation 

leucocytes was 14000 to 16000 m each cubic and have no knowledge of evidence of recurrence 

milJimeter An explanation of this is not afforded of pseodoroyroma peritonei “ 

unless It hes m the fact that the hematopoietic senes the condition was unusual m that there 
svstem was stimulated bj the low grade inflam ectensionofthegeJatinousmatenalimothetii^n 

rnatory reaction which takes place in the pen- Ptognosn. m pseudomyxonu ^ 

Sum as a result 0/ the pre^nce 0/ the gelat peadiceal ongm s«ins to j^StSie^ 

inous material Hsmoglobio vared from 67 to ofovananongm The reaction of the pento 

K:lSEirKTo.,poU.»,e«h, 



MANSUR CONSTANT \ ACUUM ASPIRATION TRUATMCNT OF FMPAEMA 1031 



have just battled a pneumonia or v.hate\cr the 
cause of their etnpjema ma> have been 
w the border bne cases it is confidentlj believed 
that the use of this technique v, ill sa\ e manv who 
^ould otherwise be lost 

A more dependable lung expansion, a minimum 
bssue and a much shortened convalescence 
should be looked forward to 

COVCLDSIOVS 

The value of constant suction creating a small 
enmte constant intrathoracic vacuum m treat 


ing empjema, seems based upon sound reasoning 
When such a vacuum can be created and mam 
tamed so ea$il>, b> such a method as has been 
herein described, its use should become more 
general 

II the end results of treatment leave a patient 
with a chronic pleural cavity or dense adhesions 
e-ctending from the outer chest wall to the lung 
root, a good functional aeration of that lung maj 
not result 

A simple practical means seems now available 
for the treatment of double empjema 


SURGI-R^, Oy\ECOLOCY OBSTETRICS 

"■“““JSinlrathoiaoc pressure ijoauupes of pos 
J rush out through the valve, then, as the 

s de IS seen The»e abnormal states cause liraita thoractc wall relaxes there is produced an intra 

S±re™ I '”. “‘5 Tire rubberSue cor” 5 Se 

heS . nnltfr ^ tubewiUtienbeobservedcovenngthetubeopen 

hesions, if quite dense, ma} hold the lung as m ing tightly through suction An indentation b^er 
f . . . i_ , , the valve hole can be seen Although the amount 

f the usual open of cough vnll be much less under these circum 

drainage method nith cases treated by auto stances coughing wiU be frequent enough to 
vacuum has, in the author s cases, reduced these maintain a consunt mtrathoraac vacuum 
abnormal results to the minimum WTiere cases D/essingsmay beappliedoverthedewcen-ith 
ot double empjema are encountered, such a out fear of altenng the mechaimm the same mav 
method as herein descnbed, offers a happy way be said of their remov a! It wdl be found that the 
out of what would othenvise be a trjnng situation flap will remain in place constantlv, unless it is 
drainage tube (Fig i) is prepared m delibeiately lifted from over the tube opening 
the following manner Over its external face (the Instead of the patient having to depend upon 
la^er flimge side, Fig 3) is placed a sheet of adhesions to draw his collapsed lung back into its 
rubber Rubber dam material as used by dentists normal place agamst the chest wall, the constant 
IS excellent for this purpose This small sheet of vacuum described does it for him 
^bber is attached on one side only (Fig 3 A) When an empyema develops on the opposite 
The method of attachment may be by a little side or is already present, the other side may 
rubber cement or b\ a safety pm This simple be operated upon in a similar manner withm a 
procedure makes a one way valve trap, which, few days Collapse of both lungs and asphysa 
when placed in the chest wall will be found to tioo, which would necessanly happeuif both sides 
offer no hindrance to the escape of pus and air are left open m the usual way need not be feared 
from the empveouc cavity but will allow nothing la the author s experience this device has never 
to re enter it The tube, prepared as above is faded to keep up a constant vacuum as long as 
now further prepared just before mlroduction thereto a cavity present \\'hen it is found after 
into the chest wall by haviog its smaller flange a few weeks that the rubber cover to no longer 
side rolled up and held by a hxmostat (Fig 3) to being sucked against the tube, the cover may be 
facilitate its easy introduction into a small ^est lifted and the lung inspected through the tube 
wall opemng opening It is considered advisable to allow the 

The appropriate site for drainage is selected tube to remain in place for at least 4 days after 
usually in the mid axillary line The skin and this point in the postoperative care has been 
deeper structures of the chest vrall are infiltrated reached If such allowance is not made, and the 
with a local anesthetic Thenb is cut down upon tube to removed the patient may sneeze or cough 
through a small incision parallel to it and a small suddenlv which is likely to tear the lung away 
section removed A sponge is held in the left from the chest wall again and collapse it If this 
hand, while with the right hand a blunt forceps is very preventable condition should ocjtur the re 
forced into the empyemic cavity The jaws arc placement of the valve at once, will bring the 
now separated enough to make an opening 0/ lung lock against the chest wall again witlun a 
about inch Instantly covermg the wound few hours Time may then be given for its nrm 
with the gauze sponge held in the left hand to atUchment, before removal of the valve is again 
prevent immediate escape of the pus the free considered . . 

hand introduces the valve under the sponge, into Thepostoperauveshockanddisturbance wm 

theciestnai; Mhen an empyema is entered m at tunes is sev ere m these cases 

this manner much soiling of dressings and those due more to the augmented cough ano ms 

nhout is avoided incident to the sudden final coUapseoftheaffected 

The operation of the valve may now be ob- lung than to the operation itself T ^ 

Mned The paUent coughs slighflj and as this device and technique here “ g 

“ in the authors experience to produce a more raj^u 

convalescence It to thought much loxm laden 
1 .. ih^ flffectcd luHZ 20(1 


_ 

1, incli W ilson «ube b* used only oa the very thiti « 

"s, xr,. 

ht of liie tube 


lyTnph is extracted from the affected lung 2 
pleura by the vacuum created . 

Most of these cases are m a 
ened condition before they reach operaU 
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colpeur)Titer, especiallj Tvhen the membranes 
iia\e ruptured ear!}, IS indicated Rarel} when 
progress has apparcntl} cea«ed m spite of con- 
"hat remains of a soft readil} 
dilatable cer\iT can be easil} stretched b\ gentle 
manipulation More rareh the rim of an incom 
pletel} dilated, rigid cerm must be incised and 
repaired after deli%er\ To attempt deliver} 
wough an iinperfectlv dilated os ts to invite 
complications far worse than that which alreadv 
easts 

,, treatment is seldom indicated before 

of the second stage, and even then is 
l^uentl} unnecessar} the occiput rotating 
^ntaneous V m over 70 per cent of the cases A 
forceps operation with or 
optional consider^ 

treatment (having the patient he on 
ff.r fk 'ehich the fetal back ts directed) 

firing the fault} attitude and to 

internal rotation, while a perfecil} 
co^endable procedure, is obv lousl} difhcult m a 
anri under the influence of an^lhesia, 

T ° therefore unable to co operate 

of the cases the head after 
hnrkV .1 ' ^ound floating or is arrested 

folUn^j I ^ Tor this small group version 
the m. ?. hreech extraction, particularlv in 
favored bv most obstetricians, 
tun,,- '^hen intact membranes facilitate 
lu^ng of the child 

arr^/wf V remaining the head is found 

occmrit CM 11 levels withm the pelvis the 
ouadMn.^ relation to the posterior 

auDiKoM f treatment of this group, a 

them ir,°^ methods have been suggested Ml of 
r«ult<! hands are productive of good 

direcipHt^^^ principal aim of each of them is 
an oenn the same end, namely, rotation of 
the mMn to ^n occiput anterior while 

either (k* t rotation is accomplished is 

stetncalfor«ps'^ accoucheur or the ob 


Fir 1 A The wrong way Twvstmg the instruments 
around the avis of the handles causes the tips of the blades 
to desenbe an arc withm the pelvis thus tearing the 
bladder and vvigina loose from thcLT attachments B The 
correct wav Rotation of the handles through an arc 
causes the blades to revolve about their own axes Thus 
the integrity of the maternal soft parts is preserved 

While It may be true that the best method is 
that one to which the operator has best trained 
himself. It is no less true that manual correction 
usuallv calb for the insertion of the whole hand 
into the vagina with displacement of the head 
upward and out of the pelvis to secure the degree 
of internal rotation necessary This procedure 
however increases the danger of infection and 
invites the possibility of prolapse of the cord 
Even after rotation has been accomplished m this 
manner backward rotation of the occiput, aher 
the hand is withdrawn from the head and before 
the blades of the forceps can be applied, is an 
exasperating and frequent occurrence DeLee 
recommends here the use of an Allis clamp or of 
a double volsellum forceps, by which the scalp, 
after rotation is firmly grasped and steadied by an 
assistant until the forceps can be applied 

The Pomeroy maneuver, recently described by 
Aranow is manual rotation whereby the body of 
the baby is rotated on Us own axis 180 degrees, 
thus bringing the sagittal suture back into the 
same oblique diameter of the pelvis In this 
manner the right occipitopostenor position 
(occiput dextra posterior, 135 degrees) is con 
vert^ into left occipitoanterior (occipito lavus 
45 degrees) or left occipitopostenor (occiput 
Itevus posterior 133 degrees) into right occipito 
anterior (occiput dextra 45 degrees) 

The method of Tarmer and that of Hodge, both 
aim at correction of the malposition by intra- 
vagmal manipulation and digital pressure, with 
out displacement of the head. Both methods 
sometimes produce the desued result 

Until comparatively recent years rotation was 
not included among the ‘ properties or “func 
tions of the forceps Smelhe in 175., was 
perhaps the first to perform instrumental rotation 



lojj 


SUROERV Gi'I'JECOLOGl AND OBSTETRICS 
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D UKLNG recent >ears much has been said 
and \\ rit ten concerning the proper manage 
ment of tho'* cases nhich come under ibe 
caption of this paper In spite of excellent con 
tnbutions to the literature on (his imporUnt sub- 
ject, to the phjsician who practices obs«et«cs 
todaj the ocapitopostenor position remains still a 
bugbear 

ihe careful analysis of former labors in cases 
presenting the past historA of stillborn cbiWreo or 
of infants who succumbed shortly after instni 
mental deluerj, often reveals the earmarks of 
faultv management of thi' comnoa complication 
Errors m the diagnosis and treatment of this 
position are observed so frequent!} that one 
wonders if the fault dots not he umvepyil/} iritb 
the instruction of obstetrics, rather than vnth 
tho e iRstriscted DeLee justlj asenb^ to the 
improoec conduct of the«e ca«es the appalling 
annual total re the D/wted States alone 0/ several 
thousand infant deaths and hundreds of maimed 
or invalided mothers 

\r} condition which causes so much avoidable 
mortality and morbidit} calU for an inventor} of 
the various methods vvhereb) these unhapp) re 
suits can at least be reduced in number 
It has been estimated that 95 pet cent of all 
cases are v ertex presentations at the beginning of 
labor In approximate!} one third of this number 
the occiput IS directed posteriorlv right occipiio- 
posterior focciput dextra posterior, rij degrees) 
or left occipitoposterior (occiput lajvxis posienor 
135 degrees! for the same reasons that e^lam 
the greater frequeni.} of the left anterior piosition, 
leit occiput anterior (occiput tevms 35 dcgieesl 
the occiput m most po tenor positions n. in the 
same oblique diameter, right occiput postenor 
(occiput dextra postenor i js degrees/ 

The mechanism of labor in the posterior post 
tion presents one mxm differenci* from that in the 
anterior position— rotation m the former takes 
place through an arc of 135 degrees while in the 
anterior position the occiput de^enbes an arc of 4 $ 


egrees 

Engagement of the head m occipitopostcnw 
0 ition occurs more slowl} partly because of the 
romontorj, and partly because an almost 
■ant deflecuon or ‘ miluar} attitude of the 
resenting part bring, a less favorable cephaLc 


diameter (the occipitofrontal instead of the sub 
occipitobregmatic) into the pelvic inlet Because 
of the existence of the-e factors all of them un 
favorable m tendenc} internal rotation of the 
head in the posterior position, if jt occurs at all, 
consumes more time 

Often the membranes rupture earlv, dela}ing 
the progress of labor and as the hours drag bi 
increased nsk to mother and babe is inentaWe 


Exhaustion inertia and hemorrhage threaten the 
mother, while the prospect of a slillbora child 
becomes real m the neglected case lacerations 
here are more extensive than usual esneciallv d 
the head rotates posterior)} to the hollow of the 
sacrum It is not surpnsing therefore, that' more 
children are lost from this complication than aie 
lost from the effects of coDtracted peln»’ (DeLee) 

7 o nunimize these dangers b} whatever means 
assure him of the best revulcs, becomes the dutv of 
even obstetrical atleadant 

The proper management of a given case beg "s 
with the diagnosis of position 1 allure to do this 
earlv or failure to <jo it at all is responsible for no 
small share of the mufoitunes attributed to this 
position The consequences of enot ate here so 
htuardous that ever} vertex labor which does not 
proceed smoothK should be carefull} scrutinized 
for the p<K«ibiht} of a mistake m this direction 

Ome the existence of posterior position has been 
established the prudent attendant fortifies his 
patience, adopts an altitude of watchful ex 
pectanc}, and awaits some indication for inter 
ference 

The greatest danger during the period of diia 
tatvnn in the average case is exhaustion of the 
mother To offset this morphine and scopola 
mine rectal anesthesia or analgesia and a labor 
room free from baneful external stimuli such as 
bright hght noi e or conversation are the mam 
5ta>s durjpg the first stage \U internal exanuna 
tionsare made through the rectum Rupture 01 
the membranes is to be prevented if possible 
until the cenxx is completelv dilated Expuiss^ 
efforts on the part of the patient, while not to be 
encouraged dunng the first stage of anv labor are 
here particular!} to be condemned 

Usuail} the cervical canal i/giveo time enough 
will spoataneouslv become completeh ena«U 
and the os full} dilated At limes, however, the 
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n s Rolaton to n.ht occiput trans\erje No Fir 6 Rotation to rifebt occiput anterior No traction 
The handle} describe a nide arc 


occipito-antenor (occiput ls\ US 45 degrees) the onl> the abnormalit> of position has been cor 
F*Ivic cur\e of the forceps m the initial apphea rected Excessive force to accomplish rotation is 
““s being directed toward the babv s fore contra indicated 
new An accurate cephalic application is essen To overcome backward rotation of the occiput 
fp slipping of the blades during rotation slight traction toward the floor is now exerted upon 

3) ihe inverted handles This fixes the head m its 

J , are now locked To increase flexion new position before the second applicationis made 

na I t ^be head from the grasp of the soft In the re application of the forceps, the 
j handles, gentl> compressed are carried posterior blade is inserted first This aids m 

fa P^^i^nts thigh toward which the bab> s sleadjing the head and preventing its displace 
« IS directed In this movement the handles ment during the application of the anterior blade 
bne parallel with that of the sagittal The pelvic curve of the instruments now is 
ure (Fig 4) directed toward the occiput 

*bis point rotation IS accomplished with a The remainder of the deliverj is completed 
motion the handles desCTibing a exactlj as that of an> other occipitoanterior 
tbfl e keeping the bladesin approximately position 

(Fig 2 B) The fingers of the free The use of the forceps to accomplish delivery m 
g ^’eamvhile, are touching the occiput to casesof posterior posilionhas become increasingly 
Toi3i^ ^be operator of the degree of anterior popular Special types of blades as the Kjelland 
dotation Is continued until the occiput, forceps have been devised Seides, emulating 
Pq.J’S ' brough the transverse and the antenor Bill introduced his ‘two forceps maneuver,’ 
zero occupies the directly anterior or while later DeLee described his key in lock ’ 

'erteri*T'^'°”’ ^b® handles of the forceps, m operation 

6 and toward the floor (Figs 5 It may not be amiss here to add that not 

'hisno^ t bas been employed up to force, but art is the prerequisite to every 

rotated in the same plane obsletncal procedure The untutored hand re 
pied at the beginning of the maneuver, and fleets its lack of skill in dead or mutilated children, 
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In rfifi5 Scanzoni de%nsed a method of deli%er> 
t\hereb> rotation and traction together ^^e^e the 
principal features It has after him that the 
original Scanaoni maneuver for the treatment of 
occipitoposteiior positions dern ed its name But 
rotation m these instances was doubtless im 
parted to the head hj twisting of the handles of 
the forceps (Fig 2^) for it was not until later 
(1881) that Tarnier brought forth the idea of 
sweeping the handles through a large circfe to 
effect rotation of the head within the pelvis 
Needless to sav traction with rotation in the 
form of a spiral Iw ist w as not long popular, and 
as a consequence of man^ serious injuries to the 
pelvic floor attributed to this operation, the 
Scanzoni procedure fell info disrepute 
It remained for Bill, of Cleveland b> the 
“modified Scanzoni maneuver to prove un 
mistaiablj that the forceps can properlv and 
safel> be used as a rotator and that in this 
respect it is often superior to the hand m that the 
blades do not displace the head as does the hand 
Indeed, to the accoucheur the forceps is but an 
extension of the hand and should be used as such 
in the performance of hib art— much as the 
surgeon uses hib knife or as one uses a pen with 
which to write The instrument is but the agent 
through which the hand operates 


The technique of this operation is neither 
difficult nor dangerous Properij erecuted it pro- 
vides not onl) a beautiful obstetrical maneuver, 
but also a means b> which ma> be avoided many 
of the unhapp> results accredited to thi> position 
of the head 

It lb necessarj first that the attendant be 
familiar with the use of instruments and that all 
of the conditions governing the use of forceps 
be present After the bladder is emptied the 
maternal soft parts are carefullv prepared b> the 
liberal use of a neutral liquid soap which not onl> 
assists in ironing out the pelvic passageway 
but acts as an ideal lubricant for the passenger as 
well The etact position of the head is then care 
fuHv determined the posterior ear being located 
if necessarv 

The choice of forceps depends upon the oper 
ator Those commonlv preferred are the Tucker 
McLanevaneiv (Fig i) solid blades with a long 
shank The reason for this preference lies m the 
ease of their introduction rotalion and with 
drawal which renders their selection ideal for this 
operation 

The first application is made evactlv as tor the 
opposite anterior position For right occipito- 
postenor (occiput devtra postenor rjj d^^^) 
the first application then would be as for left 
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T here is at present no thoroughly sntisfac 
torj method for closure of a short or partially 
aperitoneal intestinal end or one rvhich has 
been cut short As a result, leakage frequently 
occurs 

It IS necessary to ha\ e a wide approximation of 
aperitoneal intestinal surfaces, which do not ad 
here so firmly as when covered rvith peritoneum, 
and to use preferably non absorbable suture ma- 
terial 

Vterresectionof the duodenum and the ascend 
mg or the descending colon, there is usually a 
portion of the circumference not covered with 
pentoneum and there is frequently a short stump 
In an effort to a\ oid leakage from the lumen of 
the colon it is customary to use a side to-side in 
stead of an end to-end anastomosis n hen the seg- 
ment is not completely covered with peritoneum 
Frequently a proximal colostomy is also done to 
safeguard closure of the ends of the colon 
After invagination, a partiaUy aperitoneal or 
short intestinal end is usually covered with 
omentum and sutured to the peritoneal surface 
of an adjacent viscus or to the abdominal wall 
near the incision A small dram may be inserted 
so that a possible leakage will find its way exter 
nally 


An onginal method of firmly mvagmating short 
or partially aperitoneal intestinal ends has been 
used satisfactorily This method is adapted par- 
ticularly to closure of very short duodenal stumps, 
which, necessarily, may be cut close to the lesser 
pancreatic duct and to important blood vessels 
TECn'JKJUE OF INVAGINATION 

The intestine is cut off, preferably beyond a 
clamp applied so that the middle of the aperi 
toneal portion or short side forms one corner or 
angle (Fig j, A) If possible the stump is in- 
vaginated without opening the lumen This may 
be done by inserting a Cushing running suture 
from side to side o\ er a crushing clamp, traction is 
made on the tw 0 ends of the suture after the clamp 
IS removed 

When the intestinal end is cut very short, it is 
frequently impossible to use a clamp The run- 
ning invagination suture should then be started 
from the middle of the aperitoneal surface— the 
critical corner 

A fixation suture further to mvaginate this cor- 
ner IS passed from it (Fig 1, A) to the intestinal 
wall some distance downward and as nearly 
opposite to It as to produce the desired invagma 
non If the intestinal stump is fairly long the 
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H PK TKIIILOW }* 

Fis 1 Rotation to th« z«ra completed Tnctionat this 
point to fiic the head before the re applicicion 

and in cTtensne damage to the birth canal The 
excellent 8ur\e> of Douglas Aliller reveaU t cases 
of fracture of the parietal bone and 7 dead children 
after forceps rotation and deLver> in 35 cages' 
To emploj such force as is required to fracture an 
infant s skull is reprehensible to sa> the least 
Since failure of the head in the posterior position 
to descend spontaneous^ is usuall) due to the 


fault) position, forcible traction upon such ahead, 
to bring It to a lower pehic plane before rotation, 
IS alao reprehensible 


CONCLUSIOVS 


1 The diagnosis of position is essential to the 
proper management of anj labor 

2 Occipitopostenor positions if neglected 
cause increased fetal mortahtj and maternal 
morbidit) 

3 Usual!) during the first stage of labor m 
these cases, interference is not indicated except 
for conservativ e treatment for the support of the 
patient 

4 In the second stage rotation of the occiput 
manuall) orb) means offorcepsisoften necessary 
to complete the deliver) 

5 The modified Scanzom maneuver, if more 
thorough!) understood, offers here certain ad 
vantages over other methods of deliver) 
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THE AMERICAN HOSPITAL 

T he Ametvcan hospital, Uk« most 
American institutions, nas modeled on 
the English plan, but in some very 
important respects the relations of the hos 
pital to the public have been changed for the 
better Whereas in England the fine public 
hospitals, well equipped and staffed with the 
best men that England affords, retain their 
primitive characteristics of canng only for the 
chanty patient, in America generallj speak 
ing, there has grow-n gradually the plan that 
nas adopted in 1889 when St Mary s Hos 
pUal in Rochester was opened, ol canng for 
all classes of people in the same ho&pital It 
IS becoming generally recognized that sick- 
ness IS no respecter of persons and that the 
sick man regardless of race, creed, soaal or 
financial condition, is entitled to proper cate, 
and that those at the upper end and middle 
of the financial scale should receive the same 
care as those at the loner end 

In one important respect however, the 
American hospital maintains something of the 
fundamental characteristics of those earliest 
institutions from which sprang the modem 


hospital Public hospitals m England were 
built to take care of those persons who had no 
other pla<» to go, and they, therefore, were in 
every respect charitable organizations They 
were not supported by public taxation, but by 
appealing to the generous minded for aid, and 
comparatively few of these splendid English 
institutions have endowments which are any- 
thing like adequate for their purposes 
The remarkable change in medicine which 
was brought forward by the discoveries of 
Pasteur and their application by Lister, 
changed the entire conception of hospitali- 
zation Erom being a possible source of con- 
tagion and infection to all within its walls, 
the hospital, with the disappearance of such 
malign influences, became the safest retreat 
for the sick, and as we look at the hospital 
today, for those who ate seriously lU and 
especially those requiring surgical operation, 
it has become the haven of refuge 
Unfortunately, in this more modern under 
standmgofthehospital, the public has retained 
the altitude that the hospital must be support- 
ed, at least as far as the chanty cases are con 
cemed, by an appeal to charity, or to put it 
more frankly, the hospital is left to shift for 
itself as nobody’s business 
The services of the medical profession for 
the poor are the one thing that all hospitals 
give away freely I am proud to belong to a 
profession so truly humamtanan The ex- 
penses of the hospital other than for medical 
services must be paid, however, and while it 
occasionally is the good fortune of an insti 
tutKMitohave endowments or support from 
generous minded citizens, the large majonty 
of hospitals have no such resources and either 
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suture maj be introduced into the opposite wall, 
pro^mal to the end (Fig i, B) bj about the width 
of the lumen 

Intermediate sutures of chromic catgut and a 
final row of intestinal approximation sutures, 
preferablj of a fine, non absorbable material are 
inserted (Fig 2) 

If the inv agination of the critical comer (Fig 3) 
is carried bej ond the line dividing the apentoneal 
from the peritoneal surfaces, it mil anchor them 
more firmlj 

If a \er> short intestinal end occurs and in 
\agination is thus limited, an inversion and fixa 


tion suture ma> be passed from the critical comer 
to some point in the side of the intestmal wall 
along a line from A to B in Figure i This step 
will produce a maximum of in\ agmation 

The techmque descnbed may be used m the 
closure of anj short intestmal end and will secure 
the maximum in\ agination of the comer which is 
nearest to the blood suppl> or to other impor 
tant structures Occasional!) it ma> be desirable 
to secure both of the corners and anchor them m 
this manner 

The method does not interfere with the blood 
supply 
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orv the part of the public that it is their duty 
to care for the sick unable to pay, a duty 
irhich they recognize in the care of the insane 
and crinunal W ] Ma^o 

SOME FACTORS INFLUENCING 
PERMANENT HEALING OF 
JIALIGNANT TUMORS 

R adium is not as much used m the 
treatment of malignant tumors as it 
should be— of that there can be htlle 
doubt Reports from many expert workers in 
the field of radiation indicate an encouraging 
number of permanent heahngs in cases other- 
wise hopeless, jet manj surgeons of wide ct 
penence will tell you that they have ncaer 
seen a cure resulting from radium treatment 
Seteral reasons ha\e contributed to the skep 
ticism of so large a number of the profession 
Perhaps the most important is the almost pro- 
hibitwe cost of radium, making it diflicuU to 
secure an amount adequate for effective use, 
but there are others, such as its application as 
a last resort m hopelessly advanced cases the 
unwise selection of cases for its use, and above 
all lack of expcnence in its use m the earber 
jears following its introduction 
Forssell* has given a most complete and 
careful monograph on this subject His report 
IS based on a study of x ,448 patients treated at 
Radiumhemmet, a hospital for the treatment 
of cancer established in igxo by the Stock 
holm Cancer Society and now receiving sup 
port from the Swedish Government The 
results of the treatment have been followed at 
intervals for as long as 15 years in some cases 
This IS made possible by the fact that the 
Swedish Parhament voted to defraj the travel 
mg expenses of all patients too poor to bear 
the expense themselves 

During the first > ears of the institution only 
such tumors as were inoperable were treated 

V uKidwl wp «« 


Later with improved technique and a larger 
supply of radium, border line cases were 
treated, and of late jears certain operable 
cases have been also treated m which the 
results seem to indicate that radiotherapj 
gives better results than surgerj alone or sur 
gery combined with radiotherapj In iddi 
tion to Its curativ e v alue, experience also indi 
cates that in many hopeless cases radium 
offers a means of materidUj delajing the 
progress of the disease and alleviating symp- 
toms, in certain instances giving a degree of 
relief which makes it possible for the patient 
to return to his usual vocation for a consider 
able length of time 

The insufficient amount of radium generally 
available for treatment rs repeatedly empha 
sized in lorssell s paper While there is no 
such thing as a fixed “cancer dose,” a certain 
minimum amount is necessary This makes it 
possible to apply the radium for the shortest 
time, by preference in a single sitting Re 
peated treatments are advised onlj m cases m 
which the situation of the growth suggests the 
danger of too great reaction or damage to sur- 
rounding tissues, making it impossible to appl> 
the dose at one treatment In certain groups 
of cases, for example cancer of the uterus, 
radium is used almost exclusively, with exact 
local distribution at two, or at the most three 
treatments, over a short time usually from 3 
to 4 weeks On the other hand sarcomata are 
frequently treated by X ray alone or by a 
combination of radium and X rav therapy 
A factor of equal, or perhaps greater impor 
tance than inadequate amount of radium has 
proved to be the inexperience of the opprator 
During the early jears of its use, from 1910 to 
1913, the treatment was to a considerable ex 
tent expenmental m an effort to elaborate a 
satisfactory technique Early m 1914, when 
the technique had been fairly well established 
on a basis of a considerable experience the 
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1UU51. iaii m ineir luu aut> to the patient or 
make an increased charge to the sicL within 
the hospital who do pa>, sufficient to co\er 
the cost of maintaining care for the large 
number of patients who are unable to pa> 
The injustice of this disregard for the sick 
man, alreadj cnppled in his resources bj his 
own misfortunes in being obliged to bear taxes 
imposed on him for the care of others who are 
unable to pa>, is manifest^ and the finanaal 
burden lies not alone m the cost of room 
and board and in the cost of mtsing, but 
in addition in a senes of charges for the use 
of the operating room laboratories, X raj 
medicines, dressings, and other details of 
hospital care, which are as unexpected to the 
patient as they are embarrassing Altogether 
a finanaal burden so great is imposed that the 
common man hesitates to enter a hospital 
e\en when it is ob\nousl> for his own best 
interest It is true that in the large uties, 
chanty hospitals are maintained b> the public 
but the self respecting American citizen of 
small means has pride, he has no desire for 
either himself or his faiml) to accept chant) 
and > et his onl> recourse is cither to swallow 
his pnde or strain his financial resources to 
the utmost 

The communit) hospital must and does 
accept whate\er sickness is brought to its 
doors The automobile wreck, for example, 
throwing the burden of a number of persons 
senousl) injured on the hospital, has become 
a financial menace to these hospitals, Man> 
small commumty hospitals throughout the 
country ha\e been financial!) imned b) 
automobile accidents The hospital> arc not 
responsible for the wrecks, but thej cannot 
refu<5e to care for the injured 

The costs of such care should not be thrown 
on the hospitals but on the public In large 
cities, most general hospitals no longer mam 
tarn 'an ambulance ser\ace but leaxe that 


scAice m the hands of the pubhc hospital in 
order to a\oid financial embarrassment The 
manifest dut> of the goxermng bodies, munici 
pal,count> ,or township, is to place this burden 
on the public whereit belongs llTij should it 
make anj difference where the patient is sit 
uated if he is a proper object of public sup- 
port and is cared for well and economicallj^ 
The medical care costs nothing in either case 
In the large majont} of instances goxerning 
bodies paj nothing, in others some conception 
ofdut) will be fourid but as a rule the amount 
they paj is less than the actual cost of care 
for the patients 

The high cost of hospitalization is a matter 
of concern to all good citizens The sick man 
IS a Iwbihty to hi> comiaunitj , but hemaj be 
concerted info an as-et if he is made well as 
quickl) as possible Let us not forget that 
the hospital is a commumtv necessit\ and not 
a profitable business 

The trained nurse has been accused, in the 
mam unjustl>, of contnbuting to the high 
cost of sickness We must consider that the 
nupse has put in three j ears of twelxe months 
each in her training and that her responsibil 
ities are great and her hours ate long lew 
nurses after manj \ears of conscientious 
labor ha\e sufficient saxnngs to be mdepend 
ent in their old age It is equall) true that the 
superior position which the nurse should 
occupj b) reason of her training is not at 
tamed, and that much of the work that she 
does could and should be done b> a hospital 
maid under her direction with a great rc 
duction of the cost to the patient 

In the new hospitals that are to be built 
I look forward to seeing far reaching changes 
in planning construction and business man 
agement which mil gne >ick people m 
moderate circumstances pn\ac> and go^ 
caie within a pnee that thei can afford 
\nd aboxe all I look lorward to a reahzat/on 
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percentage of absolute healing rose rapidly 
for example, in cancer of the uterus the per- 
centage improved from 26 9 per cent in X914 
to 32 5 per cent m 1915 The treatment was 
then placed in the hands of another ph>stcian, 
lacking experience, and the figures for per- 
manent healing sank to 8 5 per cent and later 
to 14 3 per cent respectively for the 2 >ears 
1916 and 1917 When the new physiaan had 
gained suffiaent personal expenence the fig 
ures rose to the old level for the j ears 1918 to 
1921 

This seems to show most strikingly the 
importance of establishing clinics in larger 
centers where patients apparently suited to 
this form of treatment can be received and 
carefully studied as to the best form of treat 
ment, whether by surgery alone, bj surger> 
and radiotherapy combined, or b> radium 
alone Forssell’s careful follow up over such a 
lo''g period of time gives convmang evidence 


of the permanence of cure in a large number of 
cases It IS mamfestly impossible for the v ast 
majority of individual workers and for most 
small commumtics to support a radium clinic 
where a really suffiaent amount of this expen 
sive element can be obtained and held avail 
able for use There are a few such dimes in 
our oiuntiy , but unquestionably there is great 
need for the estabhshment of a much larger 
number of such centers of treatment for other 
wise hopeless cases The results aho con 
dustvely show the value of co-operative effort 
of Urge groups of medical men m referring 
patients and m follow up of results, thorough 
study of technique and its adaptation to the 
indivndiial case, ample supplies of radium and 
apparatus These with the expenence of the 
operator and his adaptability to the work are 
certain to have a highly important influence 
upon future treatment of malignant tumors 
Martin B Tinuir, M D 
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MARCUS WHITMAN 

T he first surgical operation performed by an American physiaan west of 
the Rockj Mountains was performed by a young doctor from New York 
state, Marcus ^Vhltman, MD , m the latter part of August, 1835 The 
place was the annual rendez\ousof fur traders and Indians on Green River, 
Wjoming, and the patient was the famous scout. Captain Jim Bndger The 
surgeon removed an iron arrow bead, three inches long, from the patient’s bach 
where it had been embedded for three years The arrow head was crooked at 
the point and a cartilaginous substance had grown around it, rendenng the 
operation difficult for that day and place, but it was completely successful and 
the reputation of the physician was established Similar operations were fob 
lowed by an urgent demand for his medical and surgical services, while his kind- 
ness and firm, upright character won for him for the rest of his hfe the title “The 
Good Doctor ” Dr Whitman was a man of remarkable physique, about five 
feet ten inches high, deep chested, and with a laige head set dose upon broad 
shoulders His endurance and physical strength were remarkable He had the 
body and the mind of the explorer, the adventurer, and the saentist 

The young surgeon, thirty three years of age, had crossed the continent with 
a compamon, Rev Samuel Parker of Middlefield, Massachusetts, to explore the 
Paafic Northwest as representatives of the Amencan Board of Comimssioners 
for Foreign Missions, and to report to the Board concernmg the feasibihty of 
estabhshiDg a mission among the Indians Romantic rumor had reached the 
East a year or two earher that the Indians of Oregon Terntory were for 
the gospel and the result was the sending of this investigating committee, con- 
sistmg of a doctor and a minister, to determine the question 

The number of Indians at the rendez>ous m 1835 was so great and the m- 
fonnation derived from them and from the trappers was so impressive that Dr 
Whitman returned East for reinforcements to estabhsh at once a mission among 
the Indians The following summer be returned to Oregon with his bnde 
Narcissa Prentiss Whitman, Rev Henry Harmon Spalding and his bnde and 
a young man, William H Gray, who came as general factotum, and was later to 
become the first historian of Oregon 

Dr ^Vh^tman and his wife were both of New England stock, their ancestors 
having settled in Massachusetts from England before 1635 They were well 
X043 
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mission of Mr and Mrs Spalding at Lapwai, 120 miles to the east, to Tshimakain, 
150 miles to the north, where, in 1838, a new miKion of the Amencan Board had 
been begun by Rev Cushing Cells, Re\ Elkanah Walker, and their wives, and 
even down to Vancouver, 300 miles westward, where the great post of the 
Hudson’s Ba> Fur Company was located It was a record of service rarely 
equaled in the missionary annals of the world 

But Dr Whitman was fated to play a more important part than that of 
pioneer phjsician and surgeon m the Paafic Northwest In those dajs the 
ownership of the Northwest was m doubt The land was held under a treaty of 
]oint occupancy between England and the United States, with the understanding 
that eventually the country which had the greater number of settlers in the field 
would become its owner But the people of the United States were ignorant of 
Its value, while the British Hudson’s Bay Company was actively at work, denv 
mg a nch annual revenue from trade with the Indians Dr \Vhitman learned 
the fertility of the soil, the vastness of the nver system, the extent of its forests, 
and Its mineral resources He became profoundly convinced of the value of the 
country to the United States 

In September, 1842, a little parly of travelers from the East brought word 
that a new treaty was about to be negotiated between England and the United 
States, which, it was believed, would settle the Northwest boundary line In 
the absence of reliable information wncemmg the value of the country it was 
likely that the United States would amiably allow Great Britain what she 
desired m the Northwest, m return for concessions elsewhere Dr Whitman 
resolved to inform his government concerning the great value of the land of his 
adoption To the remonstrances of his fellow missionaries he said, "Gen 
tlemen, though I am a missionary I am not expatnated To Washington 1 
will go ’’ 


On October 3 1842, he started to cross the continent with one white companion 
Lovejoy, who had just brought from the East the news of the impending treatv 
Dr ^\Tlltman had other business than interviewing the government at Wash- 
ington, for his fellow missionanes had entrusted him with important correspon 
dence addressed to the Amencan Board at Boston but his pnmar> object was 
political, and he went first to Washington by the most expeditious route 


His winter nde from Walla Walla to Washington was full of romantic and 
terrible adventures It has been called "the greatest nde in histor> ” Blocked 
by Indians on the warpath, and snows m the northern mountains, he turned 
south through Utah and made his way to Bent’s Fort on the Arkansas River 
Thence he hastened to Washington, his face and hands and feet frozen bv 
exposure Lovejoy remained in the Mississippi Valley to arouse interest in 
Oregon and urge people to join the wagon tram which, it was hoped would 
cross the continent that summer 
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educated for their daj, and came from comfortable homes of godly and hard 
worJung parents who lued ehnfbi> on the frontier of western New "iork Dr 
HTutman had been educated at PUmfield, Massachusetts, where he studied 
Latin under Re% Jfoses Hallock Then his family mo\ed to RushviUe, New 
York, and he studied mediane under Dr Ira Bryant of that plat-e He had 
received his diploma at Fairfield in 1824, and had practiced medicme for four 
jears m Canada and afterward in western New York He had also gained a 
valuable business experience by a partnership with his brother m the manage 
ment of a saw mill near Potter Center His active mind/ physical vigor, and 
adventurous disposition had made him eager for a larger field, and he bad oSered 
himself to the Amentan Board “aspbysiaan, teacher, or agnciJtiimt ” 

Mrs Whitman was twenty-eight jears of age, tall and noble looking, with 
golden hair, a gracious manner, and a lovelj voice An experienced teacher, she 
gave herself, heart and soul, to her husband’s work Her coming and that of 
Jfrs Spalding marked the (rue beginning of American cmhzation on the Pacific 
Coast Until woman comes the home is lacking 

Dr andhlrs WTutman settled at \Vau!atpu,sii miles west of the present town 
of WalU Walla, Washington, and began their life work for the Indians The 
doctor installed his bnde m a log cabin made from trees which he cut m the 
Blue Jrountains, twentj miles awaj The floor was hard trodden clay, and 
across the openings in the rough walls skins and blankets were hung to keep out 
the cold night air and the prowling savage Here Mrs \\'hitman established the 
first American home on the Pacific ( oast, and here, on March 14, 1837, the first 
white child of American parents was bom, Alice Clarissa Whitman 

WTien an Amencan traveler, T J famum, visited the Whitman mission m 
1839, he found that the joung doctor and his wife had accomplished great things 
in a short time In his diary for September 23 he wrote “ The old mission house 
stancts on the northwest bank of the nver, about four rods from the water side 
at the southeast corner of an enclosure containing about two hundred and fiftj 
acres, two hundred of which are under good cultivation The products are wheat, 
Indian corn, beans, pumpkins, Irish potatoes, etc , m the fields, and beets 
carrots, onions, turmps rutabagas, water, musk and nutmeg melons, squashes, 
asparagus, tomatoes, cucumbers peas, etc , m the garden — all of good qualitj 
and abundant crops ” A large mission bouse, 100 feel by 40 feet for the use 
of travelers and future unmigranls, was m process of construction A gnst ruU, 
the first m the Inland Empire, was m operation 

Dunng these jears of active work. ai> pioneer and farmer, Dr WTutman had 
learned the Indian language, bad helped his wife with her teaching of the Indian 
boys and girls who crowded to the hist school east of the Cascade Mountains 
had ministered to the physical and spiritual needs of the Indians, and ha 
acted as phjsician and surgeon lor distant regions going when needed to l e 
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Measles broke out among the Indians near the mission in the fall of 1847 
Dr MTiitman treated the patients among the Indians and among the visiting 
white immigrants with the same remedies, but many of the Indian patients died 
Taking his remedies, they followed also the Indian custom of a sweat bath 
In a low lodge of closel> woven boughs by the bank of the mer, water was 
poured on heated stones to make steam m which the sick were laid, emerging at 
last, dnpping with sweat, they leaped into the ice cold stream \\Tien many of 
them died under this treatment it w as whispered that Dr WTiitman had poisoned 
them An Indian custom dictated revenge 

On Noaember 39, the discontent and hate which had gathered like a storm 
suddenlj broke Dr and Mrs ^VhItman were killed and scalped All the bo>s 
and men m the mission were aI«o killed, while the women and children, some 
fort) in number, were held by the Indians for their owm purposes and for ransom 
In the lust for blood and destruction the mission buddings were burned down 
the orchard was hacked to pieces, and scarcely a vestige left of the mission 
sUtion in which the good doctor and bis wife had spent their lives for those who 
slew them 

The closing scene in the life of Dr Wlutroan saw him m the r 61 e of ph>sician 
nunistenng to the sick Three Indians, wrapped m blankets, had come to the 
door of the mission and asked for medicine As he bent over his medicine chest 
to select the proper remedy for the sick Indian, one of the others slipped behind 
him and, raising his tomahawk, struck a glancing blow on the back of his head 
The doctor leaped for the throat of the other Indian but as be struggled the 
deadly tomahawk rose and fell striking the doctor on the top of the head 
penetrating the skull a fatal wound He died as the physiaan would like to die 
in the act of service Of him too, it might be said that “he came, not to be minis 
tered unto, but to minister, and to give his life a ransom for many ” 

The one hundredth annn ersarj of the founding of the Whitman mission and 
the beginning of American civilization on the Pacihe Coast will be celebrated in 
*936 b> the people of Walla Walla and the state of Washington in co-operation 
with Whitman College his living memonal Stephen B L Penrose 
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Dr Whitman reached Washington on the third of March, 1843, and Congress 
adjourned the next day He could make no impression on Daniel ebster, then 
Secretary of State, but was more successful with President Tyler He obtained 
from the latter virtual agreement that no settlement of the Northwest boundary 
line rvould be made until the chance had been given to demonstrate that Oregon 
could be reached bj wagons, and hence was accessible for settlement b> the 
United States Seven >ears before Dr Whitman had taken across the moun 
tains the first wagon to the Paafic Northwest 
Horace Greeley wrote m the New York Tribune about Dr \Mutman as he 
humed from Washington, through New York, to Boston He transacted his 
business vnth the Amencan Board and reported that he was received coolly for 
abandoning his post Then he turned westward and, after a bnef vnsit m western 
New York state to see his family and the famii) of Mrs \\Tiitman, he overtook 
the wagon tram which had altead> started from the Missouri River, and was 
speedily elected its guide Two hundred wagons, eight hundred or more Amencan 
settlers, and two thousand horses and oxen composed the great wagon tram of 
’43 which moved slowl> westward across the praines, through the Rock> Moun 
tains, past the post of the protesting Hudson’s Ba> Company at Fort Hall, over 
the Blue Mountains to Waiilatpu, and down to the Willamette Valle> That 
wagon tram blazed a trail so broad and clear across the continent that at once 
settlers poured westward in an unending stream Soon the Americans vastly 
outnxunbered the English and when b> treaty, June 17, 1846, the Northwest 
boundary line was settled, it was draxm at the 49th parallel, instead of the mouth 
of the Columbia, or perhaps even the 42Dd parallel the northern boundarj of 
California A vast region of immense natural resources had been saved to the 
United States b> the wagon tram of ’43 and b> the doctor who rode at its head, 
who had been prophet enough to foresee the value of the countrj and hero 
enough to nsk his life to save it Has an> member of the medical profession 
rendered a greater service to his countrj ? 

After the great wagon tram bad left the mission station at Waiilatpu, where 
It had rested and supplied itself with provisjons, it traveled down the Columbia 
and out of the hfe of Dr and Mrs ^Tutman This faithful couple, true to their 
onginal intention settled down as missionaries to the Indians striving to do 
what they could for them intellectually, phjsically and morallj Thej quiellj 
took up again their missionarj work, healing the sick, teaching the joung, advis 
mg and inspiring the tnbes 

But it was evident that the coming of so great a tide of white settlers would 
disturb and temfj the Indians They felt that tbej would be dnven from t^ir 
homes and they blamed Dr \Mutman for his part m hastening the tide The 
signing of the treatj and occupation of the country b> the United States meant 
practically the signing of the death warrant of Dr ^^^utma^ and his wife 
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OLD i^IASTERPIECES IN SURGERY 

ALFRED BROWN MD FACS Oiuha Nebmsea 


THE CLIMC\L CASES OF A-MATUS LDSITAMJS 

T he couDtr> of the anaent Lusitanians which 
compnsed the modern Portugal and a part of 
U estera Spam had been battered about and 
subject to various countries up to the middle of the 
twelfth centurj It had passed through the stages 
of being a colonj of Greece and later of Rome then 
coming under the Moorish domination until fiiiaU> 
under Alfonso I it became a kingdom in 1139 It 
then flounshed as an independent kingdom until 
1580 when It lost its autonomy and became subject 
to Spain During its earl> penod it borrowed Us 
mediane and its medical ideas from the country to 
which It was subject, becoming in turn medically 
Greek then medically Roman and dnatly during 
the penod of Arabian domination Arabian m its 
medical thought W hen it became a self rutmg 
kingdom under Alfonso I it turned a bttle attention 
to mediane and founded two medical universities 
the first in Lisbon in 1 290 and the second at Coimbra 
in 1307 These nourished up to the penod of the 
Renaissance but produced practically no great men 
Inheriting as it did the Jewish tradition in saeoce 
and art mans of Portugal s men of prominence m 
these fields were Jews and were dmen out rather 
rapidly as soon as the\ obtained any prominence 
Consequently they are found in other countnes 
rather than in their native land 
It is rather interesting to note that these men 
dropped their own names and took either 3 part of 
their ow Q name or an entirely new name and added 
to It the name of the anaent country Lusitama So 
we find that orie of the most promment Portuguese of 
the Srtteenth century called himself Amatus Lusi 
tanus — Amatus of Lusitama His real name was 
Juan Rodngues de Castel Branco He was bom in 
the province of Beira m 1511 and was descended 
from a Jewish family which in order to be safe 
had through the force of public opinion embraced 
Christiamty and followed that faith at least openly 
Amatus did not follow his medical studies in 
Portu^ either at the University of Lisbon or 
Coimbra but went to Spam and took his medical 
education in Salamanca where he studied under 


Portugal left the country and went first to Antwerp 
and later to Ferrara In the latter place he had the 
opportumty to follow out his anatomical studies 
through dissection both of human and animal bodies 
and^ says that he personally dissected more than 

In 1549 he left Ferrara and went to the province of 
Ancona which had been annexed by the papal states 
in 153a and there started to practice In a short 
time he attained a very large following and a great 
reputation in surgery However tragedy as it so 
commonly did m the sixteenth century stalked on 
the IcNjtsteps of success for in 1554 be was suspected 
by the Inquisition of following his former faith of 
Judaism WTien this occurred there was only one 
thing for him to do and that wa$ to leave Ancona 
and go to some country where he woufd be sate 
In the meanwhile all of the we^th which be had 
gamed during lus residence m Ancona was seized 
by the Inquisition and a poor man he went to 
Pesaro where he was protected for a time by the 
Duke of Urbmo In spite of the fact that he was 
asked to go to Poland by the King be deaded to go 
to Thessafonica now known as Salonica where 
Jews were free to worship in their own way and he 
then openly returned to the faith of his fathers 
Among his pnnapal works of dimcal interest is 
a senes of case histones so to speak nhiLh he 
pubhsbed in sections of loo cases each The first 
of these appeared in Florence published 10 15^1 
the second in Venice m 1552 He then pubhshed a 
senes of 400 cases at Basle in 1556 the fifth hundred 
at Pesaro in 1556 the sixth at the same place in 
1558 and the seventh at Thessalomca in rydr A 
completed collection appeared in \enice in iS 57 
before the publication of the sixth and seventh 
centuns as individual parts 
The general arrangement al this book is guile 
uteresting It coasiats of 400 cbmcal histones 
which are cited very carefully giving the symptoms 
physical signs and results of what had been done 
in the various cases To the important ones there 
IS appended what is called a Scholia In this 
Amatus goes over the general pnnaples of the 
disease under consideration discusses the vanous 


Alderie and attended the University at the same pomts and ates the ^‘ 5 l°hougfa 

time as the famous Spanish physiaan Andres cemmgit >*• 

T fmina He appeared to be particularly interested interested m surgery as a y oung^man j 

Laguna ne appearc ^ practiang it at the tune this book was wTitten <ua 

hosS^and then finding iS>arentJy that there not himseU practice surgery as in several p ac 
waf not sufficient opportuity for advancement in advises sending for a surgeon 
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T he second edition of Sctence and Prachte of 
Surgery b> Romanis ind Mitchiner^ is now 
a\ ailable Tbsisan English w otV depicting Eng- 
lish methods and ideas An apology should be offered 
for this statement since in reahtj there should be no 
English or German or American school of surgery 
Close contact through rapid transportation and con 
slant interchange of thought and ideas is rapidly 
ptoduang a school of surgery which is international 
It is onl> in a detail here an impro\ement there an 
advancement of a phjsiological or pathological 
concept here today and its chmcal application in a 
distant land tomorrow that afford any geographic 
distinction fnilv individual lands have an oppor 
tunUy in that various diseases may be confined to 
a considerable extent to chmatic or geographic 
locations as bilharziosis to Egypt yet the greater 
part of all surgical afflictions arc world wndespread 
This the second edition is a distinct improvement 
over the first and much of the material has been 
altered and brought up to date In the description 
of massive collapse of the lung it is stated that An 
\ ra> shows toe diaphragm to be depressed and 
' Treatment consists in applying a blister to the neck 
to counter imtate the phrenic nerve and giving 
an emectorant raixture I fear these statements 
would not be accepted by the junior quu masters in 
^mencan medical schools 
In the discussion on thyroid surgery the prepara 
tioti of the toxic cases should be more fuliv desenbed 
E' ery surgeon recognues that this part of the treat 
meat is most important in fact often the most vital 
one No reference is made to the postoperative 
administration of iodine hlany statements in the 
division on gall bladder surgery are open to serious 
question These lew comments are intended as a con 
struclive criticism as in general all surgical topics 
are exceedingly well covered Special note should be 
made of the chapter on diseases of the joints the 
authors de-erve much credit for the clinty and com 
pleleness of their presentation 
This work, of two volumes is a complete of neces 
sity at times brief survey of general and speaal sur 
«'“ry and offers the student with stated exceptions 
an excellent and complete text for the study of sur 
gery An added convenience is a complete index to 
the whole work at the end of each volume 

Jony A ttoirea 


T he second edition of The Pnnctples of Eieelro 
therapy and Their Pradicol Apphcalton* » one 
Of the best available books on electrotherapy An 
excellent history of electrotherapy is given in the 

V. ?*'?.®R''xfrhTc*SJS By w H c Ilomaas 
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first part and in the second part are described the 
therapeutic actions of the v anous clectncal currents 
The chapter on the constant or galvanic current 
gives tn detail the vanous expenments to show the 
lack of value as well as the value of this current De 
tails of interest are given as direct proof against the 
practicabibty of deep ionic medication 
In the chapter on the action of interrupted cur 
rents of low frequency the author likewise tries to 
ludge scientifically the value of these currents For 
instance, he says that although many special forms 
of current at varying rates of interruption have been 
designed and recommended bv clectrotherapists for 
exnting contraction in the involuntary muscles of 
the intestines the fact nevertheless remains that the 
involuntary muscles of the stomach and bowels are 
incapable of exalation by any of the currents em 

^ ed in electrotherapy , and he explains the reason 
this But then he says that it is possible to treat 
indirectly certain forms of chrome constipation by 
stimulating the abdominal muscles 
There are also chapters on the therapeutic action 
of the high frequency and static cunents In the 
third part the action of radiant energy is considered 
Electrical accidents are discussed in Part IV and 
elcctrodiagnosis in Part V The last part of the book 
covers the appbcation of electnoty in certain disease 
conditions and tries to evaluate the application of 
these forms of treatment to various pathological 
conditions j s CouttER 


T he fifth edition of the monograph on Artificial 
Sunlight and ilt Therapeutic Usci • IS beautifuUv 
pnnted and well illustrated Unlortunately the 
author is inclined to overemphastae the use of a«i 
ficial radiation to the disadvantage of long est<tb 
bshed methods as is shown m the statement It is 
doubtful i{ any therapeutic measure effects as much 
good as ultraviolet therapy in diseases of the Jjver 
The book is of greatest value to the specialist m 
this form of ther^pv j $ CoLT.n:B 


'pttb second edition of Fisher s book on Treat 
i men! by Afanipulalion* has been thoroushW le 
vised and tew ritten Certain chapters hav e been en 
Urged espeaaUy those on osteopathy tenms elbow 
^romc arthritis and lesions of the sacro iliac joint 
The author points out the danger of manipulation m 
improperly selected cases or when performed bv 
inexperienced operators He is very forceful m his 
condemnation of the unqu^fied practice of the bone 
setter and the osteopath He divided into four tomw 
groups those cases which can be cured or benefited 

LRCP (toidl^M (It LDubl. ) S' 

\orl Oifonl toiventytVesf ig,, ’ (CtaMb) Stw 

T^nttifr er JfAxrmjiArio^ A P»icT.«, Tt..,T 
FixcnnomANDSTCtizwT Br A n l “WS* tbs 
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TREUMINARY clinical program for PHILADELPHIA CONGRESS 


A PRELIMINARY program oJ clinics and 
demonstrations to be guen m the hospitals 
,, &tid medical schools oT Philadelphia dunng 
loe ti^Ueth annual Clinical Congress of the Amer 
jwn College of Surgeons to be held in that city 
' * 3 “i 7 appears m the following pages It 
^11 be noted that cbmcs ate scheduled for Mon 
“ay attemoon and for the mornings and after 
the followTng four days The hospital 
schedules ate to be revised and amplified dunng 
the weeks preceding the Congress to pttsenl a 
more complete outline of the clinical work that 
be demonstrated The surgeons of Philadel 
phia are keenly interested to provide a complete 
Showing of the clinical surgical activities of that 
great medical center 

A senes of fracture clinics will form an impor 
tant feature of this year s Clinical Congress At 
many of the hospitals plans are being made for a 
‘■omplete shownng of modem methods in the treat 
meat of fractures with end results 
Programs for a senes of &>e evening meetings 
are being prepared On Monday evening at the 
presidential meeting the president elect Dr C 
Jeff Miller of ^ew Orleans will be inaugurated 
and deli-ver the annual address The annual Mur 
phy oration m surgery will be another feature 
of that meeting Disunguished surgeons of the 
United States and Canada and eminent surgeons 
from abroad ha%e been in\ited to present papers 
dealing with surgiml subjects of pre^nt day im 
portance at scientific meetings on Tuesday , Wed 


nesday and Thursday evenings On Friday eve 
Qing at the annual convocation of the College, 
the 1930 class of candidates for fellowship m the 
College will be received 
An interesting program of papers, round table 
conferences and practical demonstrations dealing 
with the problems related to the hospital stana 
ardization program of the College and hospital 
efficiency m general is being prepared for the an 
nual hospital conference which opens at 10 o’clock 
Monday in the grand ballroom of the Bellevue 


lay in the grand ballroom of the Bellevue 
Stratford Hotel The conference will continue 
on Tuesday and Wednesday 
General headquarters for the Clinical Congress 
will be established at the Bellevue Stratford Hotel 
where all of the rooms on the second floor, mclud 
mg the grand ballroom have been reserved for 
saentific meetmgs conferences, film eihibitions 
registrauon and ticket bureaus bulletm boards’ 
executive offices technical exhibition, etc ’ 
Attendance at the Philadelphia session will be 
limited to a number that can be comfortably ac 
commodaled at the climes, under which plan it 
will be necessary for those who wish to attend to 
register m advance paying the registration fee of 
Ss 00 Attendance at the chnics will be controlled 
by means of spenal clinic tickets, which plan pro 
•vides an efficient means for the distribution of 
visiung surgeons among the several clinics and in 
sures apmst overcrowding the number of tickets 
m^foranyclinir being hrruted to the capacity 

of the room in which that clinic will be given ^ 
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by manipulation They are cases with adheaons 
functional or hysterical cases unreduced d.slorations 
or subluxations, and a miscellaneous group He out 
lines, under diagnosis the vanous symptoms of ad 
hesions as follows limitation of movement pain 
weakness, tenderness, and recurrent effusion He 
discusses manipulative procedures of fup knee an 
kle and foot shoulder dbow, wnst, hand and spine 
The author’s qualifications are excellent His ma 
terial is well chosen and presented The discussion 
on osteopathy and chiropractic should be read gen 
erally by the profession This small book should be 
of value to every orthopedic, industrial, or traumatic 
surgeon Pfrn.rp Lewim M D 


^HANDLER and Burton Wood have nnttea a 
monograph on lipiodol m the diagnosis of thor 
acic disease,' which might w ell be used as an example 
'Lrrionot ik he Ducwjsij o» Tbqeacic Disuse. By P C 
Chsndkr MA MD (C»EUh), FRCP (Lad) »»<» tt Bi/rteo 
Wood.MA MD (Cutth) MRCP {Loud) Krw\Mku>dU 


for Other monographs In a few pages thev ha\ e pre 
seated the history of lipiodol the technique of giv 
tng it, and a few words about the indications and 
mdications while the remaining loo pages of 
the boot are taken up mth about 50 excellent radio- 
grams showingvanousintrathoracipconditions By 
means of these radiograms by means of the short 
notes under each one, they descnbe graphically the 
appearances found in bronchiectasis lung abscess 
empyema etc 

That they prefer to give iodine by means of cnco 
thyroid puncture and not as so many of Us do in 
this roimtiy by means of some sort of aspiration 
method or some method of mstilhng the hpiodol into 
the trachea through the mouth cannot be offered m 
criticism of the book because m spite of their prefer 
ence they descnbe these methods even showing 
roentgenograms m which several of these methods 
have been used and in which they have obtained the 
same erceUency in their plates as they have with 
the cncotbyroid puncture RaobS Bnimw 


BOOKS RECEIVED 


Books received are acknowledged in this department 
and such acknowledgment must be regarded as a sufficient 
return for the courtesy of the sender Selections will be 
made for review in the interests of our readers and as space 
permits 

Mo&TtuTY Statistics 1917 s8th Annual Report 
Fart I United States Department of Conusetce Bureau 
of the Census Washington U S Government Pnnuog 
Office 1919 

DEUOKST1U'^o^s OF PHYSICAL Signs r< Clddcal 
S cRGERY By Hamilton Badey FRCS (Eng) New 
kork William Wood & Company 1930 
Transactions or tee Akeucan pROerotoeic SoatTV 
Thirtieth Annual Session Held at Hotel Statler Detroit 
Mi^gan May lylh isth and 15th 19J9 Owatoima 
Minnesota Journal Chronicle Co 1930 

Surgery at the New \o»k Hospitvi, One Hundred 
\EARsAco By Eugene H Pool and Frank J McGowan 
NewAork PaulB Hoeber igyo 
The Creed op a Biologist a Biologic Philosophy 
OF Ltfe By Aldred Scott Warthin PhD MD LED 
NewAork PaulB Hoeber igyo 

The Bellevue Hospital Nomenclature op Diseases 
AND Conditions Department of Hospitals Qty of 
New Acre Rev by the Committee on Cluucal Records. 
Approved by Dr WUham Schroeder Jr Commissioner 
1929 New York Paul B Hoeber 19SO 
Human Biology and Racial Weltare Edited by 
Edmund V Cowdry Ph D Introduction by Edwin R 
Embiee New York Paul B Hoeber tgyo 
A Tent Book of Psychiatry for biTOEMS and 

°BmixTO*S'^^NATONAi Research CouNm a 
C uR^^^m Eaw Concerning Dead HraLAv 
ISSUED nT^ann 

^atIO^aIR«earch Councdcf Uie 

Knal Academy of Saences »9'9 


Oynicoiocy for Nurses and Gynscolooical 
NuRSINC By Corayos Berkeley M A M D M C 
(^Qtab) FRCP fLend) FRCS (Eng) rev New 
Aork G P Putnam s Sons 1930 
Procedure in EiainNATioN or the Lungs with 
E sFEOAi Reference to the Duonosis of Tuberccio- 
SIS By Arthur F Kraetaer MD With a Foreword by 

J ames Alexander MiUer MD New Aoik Oxford 
Iniversity Piew 1930 

SUBSTANDIRP LrVES AND TSEIR ASSESSMENT IN LIFE 
Assurance Compiled by Tehangir J Cursetji M D 
LRCP LRCS LM&S F C P S (Bombay) j P 
FRSM (Load) ad ed rev Bombay The Indian Duly 
Mail 1979 

Die Schwancerschaftsdiaonose aUS deh Har-'t: 

(ASCHHEIM XONDEK ReAXTION) PrAKTISCHE Und WIS 
SENSCaAPTUCBE Ercesnisse AUS TAOSEND hormonuen 
HakNANALYSEn By Dr S Aschieim Berlin S Earger 
19 ju 

Dm Fcnetion dzr wxiblichen Geschlechtsoroane 
DND mRE Behehuncen xuk Gesahtoecankmus ftxs 
Aerttk und Sttdierende By Dr Alexander v Feketc 
Berlin S Karger 1930 

OEYAMSFtNCCrOSALDORlMEifClSURGZA IVAUCURAL 

thesis Faculty of Medicine of S Paulo By Dr 
Oeraldo \ de Aaevedo S Paulo Heros Graphica 
EdiCon 1929 „ T- 1 r 

A Textbook OF Orthopvepic Nursing By i.veljm'' 
Peart* With a foreword by Sir Robert Jones Bart 

JCBE CB F R C S and an mtroducfory clwpter by 

Dame Agnes Hunt DBE RRC New kork G P 
Putnams Sons 1930 __ ,,, 

Lectures upon the Nursing of Lnfectous 
BvF J WooUacott MA MD BCh. (^on )DPH 
w tqrDorothyC Hare CBE MD MRCP DPH 
New York G P Putnams Sons Cxacbo 

O JkSTttUTO PORTUCtes PAR.A O 
(DNiVERSiDAnEDE Lisboa Faculdadede '^ M By 

F GentiL Repnnt from Arquivo de Patologia 

no 1 ijsboE 1923 
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PRELBIINARY clinical program for PHILADELPHIA CONGRESS 


A 


PRELIMINARY program of clinics and 
r\ aemons^ations to be given m the hospitals 
tlietti.!* o! Philadelphia during 

Clinical Congress of the Amer 
OctoL.» » ^ Surgeons to be held in that city 
tnll K» « appears in the following pages It 
div clinics are scheduled for Mon 

noons mornings and after 

schediiW^* following four da>s The hospital 
the revised and amplified during 

more Congress to present a 

«iH PP outline of the clinical work that 
ohia ara The surgeons of Pbiladcl 

shown™ interested to provide a complete 

Rreat clinical surgical activities of that 

PMt medical center 

fracture clinics will form an impor 
SSv * a.mcal Congress At 

ment of methods in the treat 

e'Jd results 

are ^ senes of five evcmng meetings 

presidenf Ca Monday evening at the 

SS mSw oT^S'”® Ptes.aentclectfDr C 

anddetionv Orleans, will l» inaugurated 

Phy The annuli Mur 

of ^ another feature 

United Sute?anH surgeons of the 

fromaW^ l eminent surgeons 

dealinywit? P’^^nt japers 

tance at scientific meetings on Tuesday, Wed 


nesday and Thursday evenings On Friday eve 
mng at the annua) convocation of the College, 
the 1930 class of candidates for fellowship m the 
College will be received 
An interesting program of papers, round table 
conferences and practical demonstrations dealing 
with the problems related to the hospital stand 
ardisation program of the College and hospital 
efficiency in general is being prepared for the an 
nuat hospital conference which opens at 10 o’clock 
on Monday in the grand ballroom of the Cellev ue 
Stratford Hotel The conference will continue 
on Tuesday and Wednesday 

General headquarters for the Clinical Congress 
will beeslabbshed at the BellevTie Stratford Hotel 
where all of the rooms on the second floor, includ 
ing the grand ballroom have been reserved for 
saentific meetings conferences, film CThibitions, 
registration and ticket bureaus bulletin boards, 
executive offices, technical exhibition, etc 

Attendant at the Philadelphia session will be 
limited to a number that can be comfortably ac 
commodated at the clinics, under which plan it 
wiR be necessary for those who wish to attend to 
register m advance paying the registration fee of 
Ss 00 Attendance at the clinics w ill be controlled 
by means of special clinic tickets, which plan pro 
vides an efficient means for the distribution of 
visitmg surgeons among the sev eral clinics and in 
suresagamst overcrowding the number of tickets 
issued for any cLmc being limited to the capacity 
of the room in which that dime will be giv en 
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by mampulation The> are cases with adbesum 
functional or hysterical cases unreduced dislocaUons 
or subluxations and a miscellaneous group He out 
lines, under diagnosis Che vanous sjmptotas of ad 
Lesions as follows Lmitation of moxement pain, 
weakness, tenderness and recurrent effusion ^He 
discusses manipulative procedures of hip knee an 
kle, and foot, shoulder elbow, wnst, hand andspme 
The author’s qualifications are cTcellent His ma 
tenal is well chosen and presented The discussion 
on osteopathy and chiropractic should be read gen 
erally bj the profession This smaU book should he 
of \ alue to every orthopedic, industrial, or traumatic 
surgeon Pamp Lsnis M D 


^HANDLER and Button \\ood have wntten a 
monograph on Iipiodol in the diagnosis of Ihor 
acic disease * which might well be used as an example 


IV IFF Dwr-vosts OF TlreiAcic Ihw>SE. By F C 
A MD (Cinub). FR CP (Load) tad TV Bu I o 
MD (Ciaub) MRCP (Load) New \ork aad U>a 
LajTomtyPmi i^aS 


forot^rmonographs Inafew pages thej havepre 
sented the history of bpiodol the technique of gi\ 
mg it, and a few words about the indications and 
contra indications while the remaining loo pages of 
the book are taken up with about 50 excellent radio 
grams showing vanous intrathoraap conditions B> 
means of these radiograms b> means of the short 
notes under each one the> descnbe graphicallj the 
appearances found m bronchiectasis lung abscess 
empyema etc 

That they prefer to give iodine by means of cnco 
thyroid puncture and not as so many of us do in 
this country by means of some sort of aspiration 
method or some method of jnstdfmg the fipiodol into 
the trachea through the mouth cannot be offered in 
criticism of the book because m spite of their prefer 
ence they descnbe these methods even showing 
roentgenograms m which several of these methods 
have been used and in which they hav e obtained the 
same excellency in their plates as they have with 
the cricothyroid puncture Raiot B Bettvax 
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SuRCERY By Hamilton Bailey FRCS (Bng> New 
\otk ^\llllam^\oodi Company igjo 
TsAxsAcnoNs of THE American Proctolocic Society 
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Minnesota Journal Chromcle Co 1930 
Surgery at the New \orx Hospital One Hcndbed 
\earsAgo By Eugene H Pool and Frank J McGowan 
Newkork Paul B Hoeber 1930 
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Vewkork Paul B Hoeber 1930 
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I9J9 New\ork Paul B Hoeber 1930 . 

HcjLUf Biology and Racial ^\ELrARE Edited W 
Edmund V Cowdry Ph D Introduction by Edwin R 
Embree Newkork Paul B Hoeber 1930 

A TESrr BOOE of PSYCmATHY TOR SlTOENTS AND 
PlUCrmoN'ERS By D K Henderson 5 ID (Cl«) 
MRCP DPM (Lend) jded NewkorkandLondon 

Orfoid Umversity Press igso ^ __ 

^ Rl^LETTN OF THE NATIONAL RESEARCH COTNCIl A 
LAW CONCERNING DEAD HCM-AN BODIES 

IssOT S'™* Acspict! oj m ■" 

ISSCEU v-si- By George H Memmaiui 

ixE^lbrngm The National Research Council of the 
StfonalAcad^ofSaences 19^9 
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Nurses 


Gynccolocical 


(CanUb) FRCP (Lend) FRCS (Eng) rev New 
koiL G P Putnams Sons 1930 
PROCEprits IS ExucNAnov op ihe Lhnos wirs 
Especial Reference: to the Diagnosis of TTBERcno- 
su By Arthur F Kraeiaer MD W ith a Foreword by 

e imes Afexander Miller MD New kork Dxfom 
niversity Press 1930 

SrestANDARo livTs AND Their Assessment en Lite 


F R S M (Loud ) sd ed rev Bombay The I 
Mail 1919 

Die SCHWAXCERSCaAFTSOIAGNOSE aps dem H.ail\t 
(ASCBHEO t XONDEK ReAITTON) PsAKTISCHE PNT3 WI5 
SENSCH.AFTU«aE EROEBNTSSE APS XAUSEXD BORUOSUEY 
Harnanalysen By Dr S Aschheun Berlin S Karger 
1930 

Die Funhiion der weihuchen GESCHtEcsrsoEOA-v-E 

evD IHRE BEHEHCNCEN EPH GeSAMTORGANIsMCS TOR 

Aerzte PNTi Stcdieren-de By Dr Alexander v Fekete 
Betim S Rarger 1930 

n F.r«Mir FCNrfJONAL DO Rnt EM CiRPRCM INACGWL 
YHESCS Faccxty OP Medioxz OF S Paplo By Ur 
CeraWo \ de Axevedo S Paufo Heros Orapiica 
Editora 1919 n t- 1 

A Textbook of Orthopaedic Nursing By tveijm l 
P earce Xtith a foreword by Sir Robert Jones 
K.BE CB FRCS and an introductory chapter by 
Dame Agnes Hunt DBE RRC New kork C P 
PutnamsSons 1930 nrc^.t»« 
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SAMARITAN IICSFITAL 

'Monday 

RILLUUA SIEEI— I Surgical operations 
W Mersey Thomas— 3 Cenito unnary surgery 
Temple Fay— 3 Sufgical treatment of epilepsy 
Ilcent P Pesdergrass— 3 Surgical radiologic con 
ference roentgenologic diagnosis of bypertropbied 
gastric mucosa and pedunculated tumors t&. the 
stomach prolapsing into the duoderium 
Frank W Komeluan— 4 Surgical pathological con 
ference 

r«ej<fay 

Temple Fay— 9 Neurosurgical clinic encephalography 
\V Wayne Babcock— 10 General surgical c^ieiations 
Frank C Hammovo H Dctncan and C S Miller — 11 
Operative gynecology 
Hairy Hltison— r Orthopedic surgerj 
Temple Fay— 3 Management of traumauc lojunes to 
the brain 

Evcene P Pendergrass— 3 Surgical radiological con 
fetenct roentgenologic diagnosis of liser abscess and 
subdupbragraalic collections 
Frank \V Kosrelman— 4. Surgical pathological con 
ference 


WnxiAu A Steel— I Operative surgery 
AV IfeBSEY Thomas — 3 Genito urinary operations 
Temple Fay — 3 Neurosurgical cUnic 
EugeheP Pendergrass — 3 Surgical radiological con 
ference encephalography 

Frank VV Koneelman— 4 Surgical pathological con 
ference 

G^DUATE HOSPITAL 
Monday 

CeoBce E PrARLER— a Radiation m diagnosis of 
malignant diseases 

George Piersol— a Dry clinic Cardiorenal cases 
Orlando Petty— 4 Demonstration of diabetes cases 

Tutsiay 

It L Bockus— 0 Gastro intestinal diagnosis 
Waltpr E Lee — 9 General surgical clinic 
B \ TliOStAS— 2 Genito urinary operations 

If cinesday 

John P JopsOn — o General surgery 
II L BOCKUS— 2 Castro mtestinal diagnosis 
Ehcene a Case—* Surgical pathology 
George Piersol—* Dry dime Cardiorenal cases 


ft tdntiday 

AViluauN Parkinson— 9 General surgical operations 
Temple Fay— g Neurosurgical cLnic spinal cord 
tumor ease a 

W AVNE Babcock— re General surgical operations 

Louis Coben- le Artihaal poeumothoraR on ambulant 
patients 

Frank C Hammond H Duncan and C S Miller— 1* 
Operative gynecology 

lAausuA Steel— t General surgical operations 
H>Z lU&SBUAN- 3 Atypical neuralgia and tngenunal 
neuralgia 

Elcenk P Pekdebcrass— 3 Surgical radmlogical con 
ference roentgenologic study of the nech and upper 
respiratory tract 

Frank w Komelslan— 4 Surgical pathological eon 
ference 

niursifay 

Temple Fay — g Neurosurgical cUnic cerebellar tumor 

AV AAayne Babcock — 10 General surgical operabons 
Frank t Hammond H Duncan and C S Miller— la 
Operative gynecology 

William A Steel — la Buerger s clinic operative and 
ambulant cases 
Jesse Arnold — 1 Obstetrics 

Temple Fay— 3 Neurosurgical clinic hydration states 
normal in eclampsia and urenua and acute tone 
states 

Eugene P Pendergrass — 3 Surgical radiological con 
ference 

Frank W Konzelman— 4 Surgical pathological con 

ference 

friday 

William N Parkinson — 9 General surgical operations 
Temple Fay — 9 Neurosurgical dime eangUectomy nr 

sympathectomy 

W Wayt-e Babcock 10 General surgical operations 
Loins CoHEN^ — 10 Artificial pneumothorax on ambulant 
pauents 

Frank C Hammond II Duncan and C S JItLtER— ** 
C^raUve gynecology 


Thursday 

Evcene A Case—* Surgical pathology 
C F Martln and W 0 IIeruakce — 9 Rectal tnfec 
tions 

Friday 

i B Carnett—^ Ceoeral surgical clinic 
A TMOmas— * Gemlo nnnaTy operations 
Georce Piersol—* Dry clinic Car^orenal cases 
George E Piahier— * Radiation in diagnosis and 
treatment of mahgnant diseases 


ST AGNES HOSPITAL 


Tursdsy 

E C Mowiy— 9 General surgical clinic 
Leonard Averext — 10 Gynecological clinic 


J W BRANSriELD— 9 

C M Dorrance— * 


Tv tdntsday 

^neral surgical clinic 
General surgery and cleft palate 


Thursday 

J f X 9 General surgical clinic 

A McCunn- 10 Gynecological dime 
W \\ Vam DoiiEN— n Obstetneal clinic 


G M DORRArcE — 9 General surgical clinic 


NORTHEASTERN HOSPITAL 


i utsaay 

E C Dayus— * Proctology 


ireanesaay 

] B LoMTiES — 4 Genito unnary surgery 
rhuriiay 

T Gynecology and obstetnes 

1 T Thoyias— 3 General surged 
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PRELIMINARY CLINICAL PROGRAM 

GENERAL SURGER\. G\NECOLOG\, OBSTETRICS, UROLOG\, ORTHOPEDICS 


UNIVERSm HOSPITAL 
T uesday 

CnARLES C Norris C A Beid^zy and D P Murfby 
— 9 Gynecoiftgical opeTalions and dtinonstnlion rf 

C3S« 

Drs Mltler O'ERJiOiT and Rai)eu.AX£K — 9 Snigical 
cLnic abdoimnal cases 

Edstuvd B Piper and staff— g Obstttneal ^rations 
C II Praiier and F C Gsai^t — g Neurosurgical clinic 
Drs Mitlier Overjioit and RADEtLSKER — * Dry 
clinic Special tests used in the study of vascular 
disturbances opaque solutions available in the roent 
genological study of surgical patients factors in the 
production oi cbiBs following intravenous infusions 
intrapcntoneal and intrapleural pressure relation 
ships the course of events in acute appendicitis 
I S Ravpis — 1 Gall bladder surgery operations and 
demonstration of cases 

C H FRAtreR and F C Grant— a 30 Neurosurgical 
clmic demonstration of interesting cases 

II tdntsday 

Fioyd £ Kzeve and staff— g Gynecological operations 
E L Euason and staff— g General surgical clinic 
F C Grant— 9 Neurosurgical clmic 
A Bruce Giu. and staff— j Orthopedic sutger> dry 
clinic with demonstration of end results 
Thufsday 

C H FuArres and F C Cravc — g Neurosurgical oper 
ations 

Drs Muucr Ov'EmiOit and Raseuvsxr— g Surgical 
clinic thoncio cases operations and demoostratioo 
of cases 

Eniruve B PtRER and staff— g Obstetrical operations 
Drs hlULiER OvERHOiT and Radesuker— s Dry 
clinic Results m the surgical treatment of hmg 

abbess methods of Icealingenipjema presentation of 
follow up chest eases of lung abscess bronchiec 
tasis chronic empyema and pul^nary tuberculosis 
A BrvCe Gill and staff— a Orthopedic operations 
B J Alpess — a 30 Neuropathological conference 

Friday 

C H Fraher— 9 Neurosurgical clmic 

Floyd E Keeve and staff— g G>Tiecobgical operation 

Fdml’vpB Piper— g Obstetncal operauons 

E L EtiASos and staff— g Fracture cIwk 


JB fferson hospital 


Tursday 

P Brooks Bland and staff — p GyufcoJocy and ob- 
stetrics 

J Torrance Ruch and staff— 10 Orthopedics 
J CHALiffRS DArosiA and staff-n General surgery 
IBOUAS C Siilluacev and staff— 11 Genito-unnary 
sorge-y 

JortN H CrBBOV and staff — a General surgery 


II edmsday 

Brooke M Anspach and staff— g G}Tiecolog> 

P Broosip Bland and staff — g Gynecology and ob 
stetrirs 

THoilas C Stellu acen and staff — 11 Genito-unnary 
surgery 

J CIIALSIESS DaCosta arid staff— a General surgery 


Thursday 

P Brooke Bland and staff-^ Gynecology and ob 
stet/Ms 

Tkoslas C STELLtiACEN aod staff— 10 Cemto unnaiy 
surgery 

I CitAtiTERs DaCosta and staff— II General surgery 
T Torrance RtCH and staff— ii Orthopedic surgery 
P Broosie Bland and sUff— 4 Obstetrics 


Friday 

Brooke M Anspach and staff— g Gynecology 
P Brooke Bland and staff— 9 GynecoIog> and ob 
stetncs 

Tuouas C SiXLLnACtN and staff— ii Gemio-unsary 
iurceiy 

John H drasON— it General surgery 


ORTHOPEDIC HOSPITAL 

T ursday 

\ P C AsHHURSr R L John and E T Crossan— 1 
Out patient clinic 

A B Gm — 9 Orthopedic operations 
rAiirjrfoy 

A P C Ashhuest— g Orthopedic operations 
WtixiAiiJ Taylor — i Out ^tienl clinic 
Friday 

WllElAitJ Tavdor— I Orthopedic operations. 


PENNSYL'ANIA HOSPITAL 


Tuesday 

Charles F Mitchell and assonates— 9 Surgical tluuc 
ll tdntsday 

John II Gibbon and associates— g Surgical clinic 
Thuniay 

CHARLES F Mitchell and assoaates— 9 Surpeal dime 


Friday 

;oav H Cjmo-c and associates— 9 Surgical clinic 


FR.\VKFORD HOSPITAI 


Tuesday 

C F Nassau L D Enolerth and B CiuvdLee — 9 
General surgery 


II ednesday 

EouARDScHTstAN-NandFaEDERiCEKEtu;*— 9 Gyneco 
logKat clinic 

Th inday 


IV E Parri— 9 Gynecological dime 
George ILan-na— 9 Obstetncal clinic. 
L. D EnclertH and B CnA.NDLEE— a 


Fracture dime 
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PRESBYTERIAN HOSPITAL 


PHII-ADELPHIA GENERAL HOSPITAL 


Tuesdiiy 

LB HooCEindll P Browv— o General sursety 
' B GiiiandT Obs. — a Orthopedics 


Tuesday 

M P Wabuvtii — g General sursfery 

pRANk. C ILkaraovo— ^ Gynecology and obstetrics 


n tdnesday 

^ ® J S Rodsuv— g General surgery 

° J C Bibdsail and F G IlAwimN— * 

Genito-unnary surgery 


ll tdnesday 

J T Rtru — 9 Orthopedics 
IIUBLCY Oa'en —a General surgery 


rAurjiay 

J H Jopsos and ^Y I CnwsTiE — g General surgical 
operations 

J H Giiviv G M Laws and J P Lewis 

coIogicalopetaiiQns ^,,01’’^ 




4 oi 06 . fr* 




Thursday 
General surgery 
Gynecology and ohstetncs 
JNEY — a Genito unnaty surgery 

Friday 

-9 General surgery 
stratum 
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LANKEVAU HOSPITAL 
Msnday 

Joiiv B Deaver— 12 General surgical cLmc 
WiLUAu JIacRinney — 3 Cystoscopy 

Tveidiy 

Staniey Reimakn and staff— 9 Exluhit of patbological 
specimens and demonstration of laboratory tests 
Dr. IIamuett— - p Cbemistiy of cell djvisjoo 
Mrs McNett— 9 Exhibition of drawings of pathological 
specimens 

Miss JastroW'— n Exhibition of follow up service 
Robert Sbowjuixs — rr X ray demonstntioa 

Tl ednesday 

Stavixy Rzimavn and staff— 9 Exhibit of pathological 
specimens and demonstration of laboratory tests 
Dr ILuofEiT — 9 Chemistry of cell division 
^IRS McNett — 9 Exhibition of drawiogs of pathologi 
cal specimens 

Colby ^gel— 9 Injecbontreatmentof vancosevems 
hirss jASTEOn — n Exhibition of follow up service 
RobertShowVaker — 11 X ray demonstration 
Jonv B Deaver— 12 General surgical clinic 

Thursday 

Stanley Reiuanv and staff— g Exhibit of patbo 
lagKa} ipfooMM vsd d«aoastfatioa e! hhontory 
tests 

Dr KAiotETT— 9 Chemistry of cell divuion 
Mrs McNett — 9 Exhibition of drawings of pathological 
specuneos 

Miss Jastrow— i i Exhibition of follow up service 
Robert Sbowxlauk— iz \ ruy demoostratioQ 
Jonv B Deaa*£R-~zs General surgical dime 
Ffiday 

Colby E^G£L— 9 Injection treatment of varicose veins 
Stanley Reulaiw and staff— 0 Exhibit of pathological 
specimens and demonstration of laboratory tests 
Dr Havobett— 9 Chemistry of cell division 
JilRS McNett— 9 Exhibition of drawings of pathologi 
cal specimens 

Miss Jastrow— 1 1 Exhibition of follow up senire 
Robert Sbowmaker— ii X ray demonstration 
M ILHAM MacKdcney— 3 C>stoscopy 


ST JOSEPH S HOSPITAL 
Monday 

Francis J McCitloooh— 3 Obstetrical cUnic 
Tuesdcty 

MelvtjM Franklin— 9 Fractures in children 

F Hcrst Maier— 10 Gynecological operations 


n ednesday 

Tames A Kelly — 9 General surgical cb^ 
JoiisF X Jones— 9 General surgical cUmc 
Thursday 

AiiXA-VDEiE BLIKE— 8 Gynecolo^cil suffciy 
F^tosT5Iui>-» Gymc.log.aUvis.O' 
CMOiS F Nis.W-10 G80,nl.urg„rr 
Friday 


JEWSH HOSPITAL 

Phillip Williams and E ScBTOAN-N— 9 OperaUvegyn 

ecology 

Ralpb Goldsscth— 10 Fracture rlin i r 
WnUAU H Keller— j General surgical operations 
Tl edntsday 

Biocr— 9 General surgical operations 
Moses Behsevs— ii General surgical clinic. 

THOMAS Stellwacem and John B Lowms— 2 Urolog 
ica! operations 

Leov BS1XXM.A.N-N— 2 General surgical operations 
Thursday 

Moses Behrexp— 9 General surgical clinic moving 
pictures gastra enterological cases 

Friday 

PuiLUPUiLLUusandE ScHijUA.NN— 9 Operativegyne 
cology 

Ralph GomsuiTa— 10 Fracture cbnic 
WiluauH Keller — 2 General surgical operations 

NORTHWESTERN GENERAL HOSPITAL 
Monday 

J S Racdcn'bwjs— T Cynecefogy 
Tuesday 

J B Mexcee Robert Boyer and E B Parker— 9 
General surgical operations 
AtTBTR D KORTZ— 2 30 Oitbopodic clinic. 

n ednesday 

J 8 hlexcKX Robert Boyer and E 6 FarceR'^ 
General surgial operauons 
J S RADPENBrsD— IS Gyaecology 
E C Davis— 3 Rectal dime. 

rAurrdiiy 

J B ME.NCCE Robert Boyer and E B Farcer — 9 
Ceoeral surgical operations. 

L F Muetkev— 2 30 Gemto urinary surgery 

CHESTNUT HILL HOSPITAL 
Tuesday 

John McCloscey— 10 30 General surgical clime 
Drs. Schhm-AXN Barrett and Towsos— 11 Operative 


C1LAIU.S Behsey— 9 Operaliv e gynecology 
Ale-Xawex Ra.nt)au — 9 Urological dime 
Friday 

W C Sheehax and L Heroesheimer— 9 General lur 

DRS.*ScBiJM.AJri Barrett and Towsov— rr Operative 
obstetrics 

ST CHRISTOPHERS HOSPITAL 

Tuesday 

Staff— 10 General surgery 

Friday 

R. L. John— 10 Orthopedics. 
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PRESBYTERIAN HOSPITAL 


PHILADELPIIU GENERAL HOSPHAL 


Tuesday 

E. B HoDCE ind H P Brown— -9 General surgery 
K B GnisadT Orr— 2 Orthopedies 

n tdnesday 

D B PrEirrERRndJ S Roduxn — p General surgery 
B ATboilvs ] C BiRObXLL and F G Harrison — a 
Geoito-urmary surgery 

Thursday 

I H Jopso\ and \\ E Christie— 9 General surgical 
operations 

I ILOirvlx C M Laws and J P Lewts — a Gyne- 
cologicalope rations 

fridflji 

J SretSEandF A Bothe— 9 General surgery 
MT SINAI HOSPITAL 
lloniay 

MosesBebrjn-d— I General surgical operations 


Tuesday 

M P Warmdth— 0 General surgery 

(rank C IIamhond— 9 Gynecology and obstetrics 

H tdnesday 

J T Roch— 9 Orthopedics 
IlEDirvOwEN— a General urgery 
Thundi-i 

John O Bower— 9 General surgery 
( A ScHcstANN— 9 Gynecology and obstetrics 
WiiUAM H MacKin-ney- 2 Gemto-unnaiy surgery 

FridiJV 

Harvey M Richter— 9 General surgery 
St^— a \ ray denionstralion 

ST LOKEb AND CHILDRENS HOMEOPATHIC 
HOSPITAL 
rnejdijy 

A B Web TER— 9 Surgical cUmc 
W ARREV C Mercer and staff— 9 Obstetrical cUnic 


Tuesday 

^'juns Likhvtz— 9 General surgical operations 
Wzxavber RA^•oul— I ^0 Urological clinic opera 
boos and demonstration o( eases 

ll ednesday 

SlAm— 9 Operative gynecology 
Jlosiis CoopEtuxH— a Orthowdic chmc operatwni 
aad dettonstratiott of cases 

_ Thursday 

uA\aro 31 as-v— 9 Operative gynecology 
n«XA.NT3zi Ransau— 1 JO Urological cUnic opera 
bans and demonstrabon of cases 

b Friday 

“ENjAsra Lipshcx:— 9 General surgical operations 
demonstistjoa of cases 

Behiext)— I General surgical operations and 
demonstration of cases 

KENSINGTON HOSPITAL FOR WOMEN 


B- C Deaixr— 


Tuesday 
General surgery 


^ B tdnesday 

Wr“m Fare£-,o General surgery 
‘ **-' ^ Hadjes — 3 30 Cystoscopic clinic 

K C Deaver— 12 General surgery 

AMERICAN ONCOLOGIC HOSPITAL 
, Tuesday 

® Bothe Charles E Coduan George M 
UO^NCE WiLUAltC HUEPER BrADY A IIDCHES 
l^''CNECKER SAliUEL McClARY III ElXIC* 
ICUONAtB WmiAU S Newcostet Dakon B 
miFPER WiLUAK D Robinson Jesse W Ssnra 
wiLUAH H Spencer and S E fRACV — 9 Clinici 
exhibition of patients Fibroid 
i^ots breast cases congerutal mouth cases hentan 
gioinas etc 


H ednesday 

Herbert P Leopold and staff— 9 Surgical clinic 

WiuoahC Hunsicker and staff Urological chmc 
Thursday 

JI K Roessier— 0 Surgical chaic 

Richard W Larer John A Brooke and staff— 9 

jAHES^D^'lcnopiELD and Staff— 9 Chmc oa diseases of 
the rectum 

We-ton D Bayley and associates— 2 Neurosurgical 
symposium on mjunes of the head 

Frank C Ben on and suff- 2 Dry cluue Indications 
and contra indications for use of radium in myopathic 
bxmotrbage 

G MORJUS Golden and group— 2 Dry chaic and sym 
posium on pre and postoperative problems of toxic 
goiter 

METHODIST EPISCOPAL HOSPITAL 


Tuesday 

Damon B PreirrEt and Calvin M Smyth, Jr — 9 
General surgical operations 

11 ednesday 

Jomf C ItaST and Leonard IIaubloce — 9 Operative 
gynecology and obstetrics 

James II Balowtn— 9 General surgical operations 
Thursday 

George Schwartz— 9 General surgical operations 


Friday 

Dasion B PmrrtR and Calvin M Smyth Jr — 9 
General surgical operabons 


GERMANTOWN HOSPITAL 
II tdnesday 

William B Swartlzv— 10 General surgery 
WniiAU B SwARTLEY — 10 General surgery 


I0S4 


SURGFRY, GYNECOLOGY AND OBSTETRICS 


IANKEN\U HOSPITAL 
^loniay 

Joax B Deiaver— iJ General surgical cluuc 
WiiUAM MACKofNEY— 3 Cystoscopy 

Tutiidy 

Stanley Reimakn and staff— 9 Eahibit of pathological 
specimens and demonstration of lateratoiy tests 
Dr HAifMETT — 9 Chemistry of cell division 
Mrs McNett— 9 Eahihiuon of drawings of fathological 
specimens 

Miss Jastrom — ii Exhibition of follow up service 
Robert SeoisiuKER—n X ray demonstration 

n tituiiay 

Stanley ReiviA}»v and staff — 9 Exhibit of pathological 
specimens and demonstration of laboratoiy tests 
Db IlASQfErx — 9 Cbeaustty 0/ ceU division. 

Mrs McXeit — 9 Eahibition of drawings of pathologi 
cal specimens 

Coley Engel — 9 Injectiontreatmentofvancosevems 
Miss Jastbor— rr Exhibition of follow up service 
RobebtShowkalzr— n X ray demonstration 
John B Deaver— ta ^neral surgical clinic 

Thurtioy 

St\n-ley RzniAN'N and staff—g Exhibit of patho 
logical specimens and demonstration of laboratory 
tests 

Dr. HAuuETt— 9 Chemistry of cell divuion 
Mss McV c ii— 9 Exhibition of drawings of pathological 
specimens. 

Miss Jastrow— i: Exhibition of follow up service 
Robert ShowuakeR— ti \ lay demonstration 
John B Deavkr— is General surgial cltntc 

fikloy 

Colby Ekcel — 9 Injection treatment of vancose veins 
Stavlcy Reiuamv and staff— 9 Exhibit of pathological 
Apeeimeos and demonstration of laboratory tests 
Dr ILAiocETt~9 Chemistry of cell divnsion 
Mrs McNetp— 9 Eshibmon of drawings of pathologi 
cal specimens 

JlibS Jastrow— ir Exhibition of follow up service 
Robert Showilaker — n X ray demonstration 
M iiUAU MacKinney— 3 Cystoscopy 


ST JOSEPH S HOSPITAL 


ifondoy 

IranCisJ McCviiOt^CH— 3 Obstetrical clinic 
Tutsddy 

Melvin M FrankeiN' — 9 Fractures w chifdieo 
F IlLTiST Maier — 10 Gynecological operations 


fT tdnuday 

Iaues a Kelly— 9 General surpcal cUm 

John F X. Jones— 9 General surgical cUmc 


Thursday 

Alexander E Burke— 8 Gynecological surgery 
F Hurst Maier— 10 Gynecological surgeiy 
CbarlesF KassaC-io General surgery 


Friday 

MrLVDJ M FranDXN— 9 Surgery of children 
Ob..=mald«c. 


JEWISH HOSPITAL 
Tuesday 

Phillip iLLiAMS and E Scbuiia.nn — 9 Operative evn 
ecology ^ 

Ralph Goldsuith — 10 Fracture clinic 
WiUXALf II Keilps — i General surgical operations 
II ednesday 

Frank B Bl 0CK'~9 General surgical operations 
Moses Behse.vi>— ir General sargicsl clinic 
ThOiiAS STELtttArE.N and JOHX B Lownds — j Urolog 
icalope rations 

Leon Brineuan'n — 3 General surgical operations 
Thursday 

Moses Behrend-— 9 General surgical clinic moving 
pictures gastro-enterological cases. 

Friday 

PnmiPttiLLLAUSandE ScHuUA-NN — 9 OperaUvegyne 
cology 

RalpsGolosutts— to Fracture cfimc 
^\lLLUllH Keller — » General surgical operations 


KORTHIVESTERX GENERAL HOSPITAI 
Uanday 

J S Racpenbuss— t Gynecology 
Tuesday 

J B Mcncd Robert Boyer and E 5 Parker— 9 
General surgical operations 
AtTBDR D Kurtz— J 30 Orthopedic clmic. 

II ednesday 

J B hlENCEX Robert Boyer and E B Parkei— 9 
General surgical operations 

t S Ratoenbusb— IS Gynecology 
C Oaats — 3 RecUl chnic. 

Tharsdil 

J B Mencxe Robert Boyer and E. B Parker— 9 
General surgical operauons 
L F MaiiKEN— 230 Cenito-unaary surgery 

CHESTNVT HILL HOSPITAL 


ruerday 

John McCioskey— 10 30 General surgical cluw 
Drs. SCBUJtA.N-N Barrett and Ton son— 11 Operative 
obstetrics 

Thursday 

CttARiES Behjiev— 9 Operabve gynecology 
Alexander Rand via— 9 Utological climc. 


Friday 

IV C SarEZU-vandL HESCESHEnas— 9 General sur 
Drs.^sSiWAn"n Barrett and Towson— II Operative 
obstetrics 


ST CHRISTOPHERS HOSPITiL 


r«««dijy 

Staff— 10 General surgery 

Friday 

R L. John— 10 Orthopedics. 
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PRESB\TERIAN HOSPITAL 
Tuesday 

L B Hodge and H P Browv — 9 General sur^erj 
A.B GniandT Orr— i Orthopedics 

n ednesday 

S Roduvs — 9 General surgery 
0 ATboilis J C BttD!>u.L and F G Hamison — j 
Genito-iinnary surgery 

Thursday 

J EJopson and E Christie — 9 General surgical 
operations 

J E Gavxv G AI Laws and J P Lewis — a Gyne- 
cological operations 

Friday 

J SPEiSEandF A Bothe— 9 General surgery 
AIT S1N\I HOSPITAL 
. ilonday 

teKBEaRE.N[>— I 15 General surgical operations 
Tuesday 

Ldshvtz-- 9 General surgical operations 
^VDUi— I JO Urological cLaic, opera 
Hons and demonstration of cases 

f. n ednesday 

Operative gynecology 

^““f.SoOMWtA-v— J Orttop^c clmic operations 
ana demonstration of cases 

KE^^SINGTON HOSPITAL FOR WOMEN 

M r> Tuesday 

«LDea\-er-.„ General surgery 

n Wednesday 

JoHn'b**H» General surgery 

" ^ 3=> Cystoscopiccluiic 

H r T, Friday 

eaveb ij General surgery 

AMERICAN ONCOLOGIC HOSPITAL 
tlBFe p Tuesday 

Dqu.k?.°^^ Charles E CoDMAa George M 
C Ri? "nxunC Hueper Brady A Hucbes 
SAU tEt McClary III Eluce 
Pfeieff^h AVttLiAM S Newcomet Damov B 
® Robinson Jesse W Sutth 
“ SJ’PCER and S E Tracy— 9 Cluucal 

tumors eshibitiOQ of patients Fibroid 

giomas etc ^ cases congemtal mouth cases heman 


PHILADELPHIA GENERAL HOSPITAL 

T uesday 

M P WARSfvra — 9 General surgery 
Fbam. C Hasqiovd — 9 Gynecology and obstetrics 
II ednesday 

J T Rtrcn— 9 Orthopedics 
HtoleyOwes — 2 General surgery 

Thursday 

John O Bower— 9 General surgery 
E A ScnCTMANN— 9 Gynecology and obstetrics 
William II MacKin'VEY — 2 Genito urmaiy surgery 
FfidiJy 

Harvey M Richter— 9 General surgery 
Staff — 2 X ay demonstation 

ST LUKES AND CHILDRENS HOMEOPATHIC 
HOSPITAL 
Tuesday 

A B Webster — 9 Surncal chmc 
Warren C Mercer and staff— 9 Obstetrical chmc 
H ednesday 

Herbert P Leopold and staff— 9 Sutgical clmic 
William C Hcmsiccer and staff — 9 Urological clinic 

Thursday 

H K Roessler— 9 Surgical cUmc 
Kichard W Larer John A Brooks and staff— 9 
Orthopedic clinic 

James D bCBoriEU) sod Staff — 9 Clinic on diseases of 
the rectum 

Weston D Bayley and associates— 3 Neurosurgical 
symposium on injuries of the head 
Frank C Besson and staff — 2 Dry clinic Indications 
and contra indications for use of radium in myopathic 
bsmoirbage 

C Morris Golden and group— 3 Dry cluuc and sym 
posium on pre and postoperative problems of totic 
goiter 

METHODIST EPISCOPAL HOSPITAL 
Tuesday 

Damon B Ppeipfer and Calvin M Smyth Jr — g 
General surgical operabons 

n ednesday 

John C Hirst and Leonard Haublocl — 9 Operative 
gynecology and obstetncs 

Jakes H Baldwin — 9 General surgical operations 
Thursday 

George Schwartz — 9 General surgical operations 
Friday 

Damon B Ppeifeer and Calvin il Smyth Jr 9 

General surgical operations 

GERMANTOWN HOSPITAL 

11 ednesday 

William B Swartley— 10 General surgery 
Friday 

WiLLZAM B Swartley— 10 General surgery 
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lANKENKU HOSPITAL 
Monday 

JOEivB Deavir— ij General surgical clinic 
WllilAU MacKinney— J Cystoscopy 

Tuesday 

Stanley REtJi.\in and sta 5 — 9 Ealubit ol 

specimens and demonstration of laboratory teats 
Dr HAiatETT— 9 Chemistry of ceil division 
Mrs McNett — 9 Eshibitioaof drawings <d pathological 
specimens 

Miss jASTBOii — 11 Eabibition of follow up service 
Robert Snon'UASXK — 11 X ray demonstraboa 
II ednesday 

Stakhy Reiuavn and stafi — 9 Eehibit oS pathological 
specimens and demonstration of laboratory tests 
Dr KAsntETr — 9 Chemistry of ceil division 
Mrs hlclSEiT — 9 Exhibition of drawings of pathologi 
cal specimens 

Colby Engel— 9 Injection treatment of vancose veins 
Miss Jasirow— II Exhibibon of follow up service 
RoBERiSHOWUAKtR— II X ray demonstraboft 
Jon\ B Deaver— ij General surgical clinic 

Thursday 

Stanley Reiuann xnd staff— ^ Exhibit of palho 
logical specimens and demoostrabon of taboiatoiy 
tests 

Dr RASOfETr— 9 Chemistry of cell dtvuion 
Mrs McNett— 9 Exhibition of drawings of pathological 
spMimens 

Jiliss jASTROn — II Exhibition of follow up service 
Robert Suowuakzr— ‘ ii X ray deraonstraboo 
John B Deaver— II General surgial cLmc 
Friday 

CocBY Eivcitr-9 lojecbon treatraent ol varicose vemx 
SiANiEY Reiuank and staff— 9 Exhibit of pathological 
pecimens and demonstraboa of laboratoiy tests 
Dr. lumiETT — 9 Chemistry of cell division 
Mrs McNett — g Exhibition of drawings of pathologi 
cal specimens 

Miss Jastrow— II Exhibition of follow up service 
Robert SnowsLAKEX — 11 X lay demonstraboo 
\\ iLUAu MacKixvey—j Cystoscopy 


ST JOSEPH S HOSPITAL 


ilenday 

Fr-ancisJ XfcCcixoicH— 3 Ohstetncal chine 
Tuesday 

MelvtnM Fra-VKLDJ— 0 Fractures m chikfren 
F Hubst Maier— 10 Gynecological operatwiB 


II ednesday 

Tasies a Kelly— 9 General surgical ciimc 
Josv F X Jones— 9 General surgical cUmc 
Thursday 

AiXXJiS-DZk E BtiRRE-8 GynecologicaUurgery 
F HrasTMAiER-io Gynecological surgery 
CHARLES F NassaO-io General surgery 


JEWISH HOSPITAL 
Tuesday 

pHiLUp Williams and E ScHCiiAN-N— 9 OpeiabveRvii 

teo]ogy ^ 

Ralph Goldsmith— lo Fracture dime 
WtLUAU H Keller — j General suigicaj operabons 
n ednesday 

FRA^K B Blocr— 9 General surgical operabons 
hfosEs Behrend — II General surgical cliruc 
TnouAS SiEttWACEN and John B LovniES— 2 ITroiog 
Kalopere lions 

LxOY Brinxmany — 2 Cecem] surgical operaboas 
Thursday 

Moses Behrend— 9 General surgical chmc moving 
pictures gastro enterological cases 

Friday 

RuruipWrurAMsandE ScacnLANJi— 9 Operabvegyne 
cology 

Ralph Cqldsmjth— 10 Fracture dime 
W ILUAU H Keller — 2 Ceoeial surgical operabons. 


NORTinVESTERN GENERAL HOSPITAL 
Monday 

J S Racde-sbvsh—x Gynecology 
Tuesday 

J B Mevcs Rorest Boytx asd £ B Parxxr— 9 
General surgical operabons 
AmoR D KirtTt— 2 30 Orthopedic cltmc 
n ednesday 

J B Jf£.scEE Roreri Boyer and E B Paexer -9 
General surgical openbotis 
/ S RAODENBPsa— rr Gyaecolofy 
fc C Davis— 3 RecUl chmc. 

Thursday 

J B Mencbi Robert Boyrr and E. B Parrer— 9 
Ceofral surgical operabons 
L F Milltkey— a 30 Gemto-unaary surgery 


CHESTNirr HILL HOSPITAL 


Tuesday 

John McClosrEY— 10 30 General surgial chiw 

D*s ScHtJUANY Barrett and Towsov— ii Operative 
obstetnea. 

Thursday 

Charles BeH-yEY— 9 OperaUve gynecology 
Alexander Randall— 9 Urologial cUnic 
Friday 

W C Sheehan and L IIerCesheimer— 9 General sur 
Drs.*^iwa.ny Barrett and Towsos-n Operabir 
c^etnes 

ST CHRISTOPHER S HOSPITAL 


r««<fjy 

Staff— 10 General surgeiy 

Friday 

R L. JOHY— 10 Orthopedics. 
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PRESBYTERIAN HOSPITAL 
Tutsday 

E B Hodce and H P Bbowu— 9 G«nera! surgeTy 
A B Gnxandl Orr— j Onhopedics 
Wtdnetday 

D B PfEirTEJtandJ S RODSiAN — 9 General snrgtiy 
B A TnouAS J C Birdsall and F G — a 

Cemlo-unnaiy urgerv 

rhursday 

J H Jopsov and \V E Cmu tie— 9 General aufpcal 
op»erations 

J H Gmm C M Laws and J P Lews—* Gvae 
cological operations 

Friday 

J SPEPslaadF A Dothe— 9 General surgery 
MT SINAI HOSPITAL 
ifoaday 

Mo esBehrend— I is General surgical op'ratwns 
Tueiday 

Bev/akim LiPSoCTE-^ General surgical operation* 
AuxANtiEK Rajibau— I JO Uxclogical cUiac opera 
lions and demonsltnlioo 0! ca«es 
II edaesday 

CoAUJ-s Mazu— 9 Operatise gynecology 
Morris CooptauAS — j OcthopSlic dime operations 
and demonstration ol cases 
TAunday 

BEattAaDMASm—^ Operative ntiecolAn 
AlEXUtnEa Rasbau.— 1 jo MioVogical clinic opera 
tiooa and demonstratioa o( cases 
Friday 

BcsjasOn LiMauT2~-9 General surgical operations 
and demonstration of cases 

Mosps Bewrend — 1 General surgical operation* and 
demoastrauon ol cases 

KENSINGTON HOSPITAL FOR WOMEN 
TuerJay 

H C PtANxR — 1» General surgery 


PinLAOrLPIIIA GENERAL HOSPITAL 
Tueidav 

M P WARtrurn— 9 General surgery 
FRA\k C Haumond— 9 Gynecology and obstetrics 
llfdnfjday 

J T RccB— 9 Ortiopedics 
Hcmxv Ovxs— a General surgery 
Thursday 

Ions O Bower—^ General surgery 
t A ScoOMANv— 9 Gynecology and obstetrics 
WivuASi 11 MacRssmev-~s Genito-uiiaaiy surgery 

Fridjy 

Harvey M RiemtR— 9 General surgery 
StaH — 2 K ray demonstration 

t.r LUKES AND CIOLDRENS HOMEOPATHIC 
HOSPITAL 
Tiusday 

A B Webster— 9 Surgical cbmc 

Warren C Mercbr and staff— 9 Obstetrical cluuc 

B ei>teiiay 

Herbert P Leofou* and staff — 9 Sumeal dime 
WiiUAuC HiMStcKERandsUff—p Urological cLaic 
T^iurrday 

II K Roessur— 9 Surgical cbmc 
Riciuro W Laur Jobs A Brooke and staff— « 
OrtbOMdic cbme 

Jakes D Sceotielo and buff— 9 Cluuc on diseases oi 
(be rectum 

Westoh D Bayixy and associates— a Neurosuigical 
symposium 00 injuries ol tbe bead 
Frank t BEnsos and staff— a Dry cUmc Indications 
and contra indications for use of ladium la tnyopatbic 
bxmoribage 

G Mouu> CoinsN and group— 2 Dry cluuc and sym 
posium on pre and postoperative problems of toxic 
goiter 

METHODIC EPISCOPAL HOSPITAL 
JVerdoy 

Dauon B PrErrreR and Calvw M Suyth Jr— o 
G eneral surgical operations ‘ 


II rdnesday 

Wiu-iakE Parke— 10 General surgery 
John B lIxtSES — 3 y> Cystoscopic clmie 
Friday 

H C Deanxr~-i 2 General surgery 


\MER 1 CAN ONCOLOGIC HOSPITAL 
Taerday 

Albert E Borat CsAMis Z Codican George M 
DoR^cE WiujAuC IIUEm BraoyA Hiches 
C 11 Loncnecki* SAuTEt McCiaby hi Eujrra 
MeDovalp Wouak S Nercoket Dastov S 
PtEiriER vvtLUAU D Ros-cssov Jesse W Skztb 
WILEIAK H b«NCEk Md S r Tmcy-o Omical 
toideren^ entb exhibition of patients libiwd 
Avimors br^t cases congenital raoSSi cases beman 
gtomas etc 


IPednerday 

JoBM C HaST and LeovArh Haubeock— 9 Opecaiive 
gynecology and obstetrics 

Jakes If BAumrM — 9 General surgical operations 
TAarjdav 

Geobce Scan-ARK— 9 General surgical operations 



GERMANTOWN HOSPITAL 
Uedoerday 

WseuakB Swabtlev— 10 General surgery 
WmiAMB bwABTLEv— w f^erol surgery 
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rPISCOPAL HOSPITAL 
Monday 

II C Dea\‘ER — 1 30 General surgical clinic 
Tuesday 

Louis II Mlisciiier — u 30 General surgical clinic 
Joiiv B Haives— j Urological clinic 
Teuple Fav— j Neurosurgical cUnic 

II idnesday 

A P C Askhurst— 9 General surgical clinic 
R L Joftv— I 30 Orthopedic clinic 
R S Sromer — i \ ray demonstration 
Thursday 

Robert II Iw— 9 Oral surgery 
F G Ale'ca.vder — 9 General surgical clinic 
H C Deastr — r 30 General surgical dime 

LonsH Mctsculer— u 30 General surgical clinic 
John B IIaives— a Urological clinic 


MISERICORDJA HOSPITAL 
Tuesday 

J A KELLVandB R Beltran— 9 General surgical op- 
erations 

F Mocavero — I f Pre and postoperative care 
II ednesday 

G P^ Mcller and T Ryav— 9 General surgical opera 

Dr DoLcnERiY— If Fractures of the femur 
Thursday 

J A Kelly and B R Beltrav — 9 General surgica 
operations 

J A Sharkey and D C Geist— 11 Blood transfusion 
operative results in fractures 

Friday 

G P Miller and T Ryan— 9 General surgical opera 

J B Cardone and E J Garvin— ii General surgical 
clinic 


ST M\R\ S HOSPITAL 


MOMhNS MEDIC\L COLLEGF HOSPITAL 


Tuesday 

Taues a Kelly— 9 General surgery 
v\iLLiAuJ Ryan— 9 General surgery 
H/LUAUt PARie— i Ohstetncal clinic 
II ednesday 

A P Keegan— 9 General surgery 
WiLllAW SIORRISON— 9 Gynecology 
Thursday 

Henry K Seelaus— 9 General surgery 

J OSEPH Tound— 9 Gynecology 
Stuart Lawrence— t Obstetrical dime 


Tuesday 

Hlblev R Owes— 9 General surgery 
II ednesday 

Margaret C Stircis— 9 Demonstration of the use 
of carlion djoside tubal insufflation and uterosal 
pingogramsin the diagnosis of sterility 
Thursday 

Catrarinl ^Iacearlase— 9 Gynecologicalclimc 
Frtda'f 

Johns Roosian— 9 General surgery 


Friday 

P A McCarthy— 9 General surgery 
Leo A\oj«ynski— 9 Gynecology 


WOMANS SOUTHERN HOMEOPATHIC 
HOSPITAL 


Tuesday 

John Dean Elltott T C Geary and TYioilas Doyle 
— 9 General surgical dime 
LeonT Ashcraft— j Urological surgery 


II ednesday 

John A Brooke— a Orthopedic sutgeo" 


Nathantel F Lane— 3 
Nevvxin F Paxson— j 


Thursday 

I Gynecological clinic. 

Lipiodol study of fallopian tubes 


Warren C Mercer— a Postnatal cLmc 


WOMANS IIOMEOPXTHIC HOSPITAL 
Tuesday 

Francis L Huches— 9 Gynecological clinic 
II ednesday 

Arthur Hartley— 9 General surgical dime 


PENNS\LV \Nr\ HOSPITAL 
(Matermty Department and Lying In Hospital) 
Tuesday 

N W \ Atrc and staff— 9 Obstetrics and gynecology 
11 ednesday 

E B Piper and staff — 9 Obstetrics and gynecology 
Thursday 

\ W \ ALT and staff— 9 Obstetnes and gynecoloT 
Friday 

E B Piper and staff— 9 Obstetrics and gynecology 
WOM^N S HOSPITAL 
Tuesday 

EiaiY W Alce — 9 General surgery 
II ednesday 

Faiths FETTERiiAN— 9 Cj-stoscopic demonstration 

Thursday 

LidaS Cocill— a Obstetrical demonstration 

Friday 

XTa.rr FORJLVO— 9 Gynecologicil climc 
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COOPFR HOSPITAL 
(Camden) 

Tuesday 

P AI Mecray a S RoiS F W SiiArtu and I E 
Deibeit— ^ General surgical operations 
T B Lee A B Dams and G I West— g Operative 
gynecology and obstetrics 

I E Deiberi and R S Gamos— lo Fracture clinic 
U tdnesday 

I M Mecrav a S Ross F W SaAEER and I E 
DEiBERt— g General surgical operations 
B F Buiby— g Operative grth^iedics 
A.H Lippincott and D F Bettlev— j Urological op- 
erations 

P M Mecrav A S Ross F W Shaper and I E 
Deibert — i End results m fracture ca^ 

B F Bczby — 3 Demonstration oJ orthopedic cast and 
end results 

Thursday 

P M Mecrav A S Ross F W Shaper and I £ 
Deibest-^ General surgical operations 
r B Lee A B Davis and G F West — g Operative 
gynecology and oLstetncs 

A b Ross— 1 End results m mdustnal uiunes (New 
Jersey State Clinic) 

frsday 

P M Mecrav A S Ross F \V Sha/er and I E 
Dezbert — 9 General suruial operations 
B F Buzbv — g Opt rati' e ortnopedics 
I E Deibert and R S OAiiov— «o Fracture dime 


CHILDREN S HOSPITAL 
Walter Esteli Lee nurgical dime 
WiixiauA JaOlette Dental clinic 
Howard Cidliis Carpenter Preventive rnedicme m 
reference tu surgical diseases in children 
SisAN C Fra cis R N Hospital managemeal (tom 
surgical viewpoint 

J C OiTTiNOB Medical aspect of surgical cases in chd 
dren 

Ralph S BauatR Roentgenological aspert of childreisa 
diseases 

Ldwaro F cor on Bone syphilis and other albed sur 
giral conditions 
C C N-iRRi \ agmitis clinic 

EVANS DENTAL INSTITUTE 
Tuesday 

Robert 11 Ivv— g I raeiure of the jaw 
U ednesday 

Lawrevcp Cl RTis— g Oral surgical clinic 


Thursday 

Robert H I" Lawrence Cprtis— 9 Oral 

suri,ical clinic 

B\Bn S HOSPITAL 
Tuesday 

JOBS SisciAiRandWiiUAH Bates-i 30 Presentatwi 
ol follow up of mtussuscepuon and eoogeiuS 
In-pirtrophic stenosis uB-Tuia 


Thursday 

Jobs biscUAia and I Bin-deb—i 30 
tnent of cervical adeiutis. 


Conserv aUve treat 


HAHNEMANN HOSPITAL 
Monday 

H P Leopoid — i Herma clinic 
D B James and staff— j Operative gynecology 
Tuesday 

D B Webster— g Fracture dime. 

{ oDN E James and staff— 3 Obstetrics 
I T Ashcrapt and staff — * Genito urinary surgery 

U ednesday 

L T Ashcrapt and Frank Benson — g Neoplasms of 
the geruto unnao^ tract 
H L Northrop— 3 General surgical clinic 

Thursday 

J Dean Elliott— 0 General surgical cUmc 
D B Jamps and staff— g Operative gynecology 
John A Brooke and staff—* Dry dime ortiopedic 
surgery 

Friday 

H L Northrop and staff— g Cenetal surgical clinic 
Frank Benson — g Indications for radium treatment 


siaisuN nusnxAL 
Monday 

Carl F Koenio — 1 30 X ray demonstration 
Tuofdify 

WiuwM T Elus and John A Bocer— i* General 
surgery 

B ednesday 

Stephen E Tracv- 8 ja Gynecology 
Carl F Koeniq— : jo \ ray demonstration 
Friday 

Stephen E Tlucy-8 30 Gynecology 
Carl F RoEsno — i 30 \ ray demonsttation 

JFANES HOSPITAL 

H ednesday 

? y^,J^AHAN— a Carcinoma of breast 
r V ^®tTCOi(B — * Lung tumors 
** saturation method of X ray treat 

Thursday 

5 W Trahan— * Carcinoma of skm, 
r p WSrrcosre— a Mediastinal masses 
u A EsMbiUon of interesting X ray Hms 

' ExlabitionofmteresWp^tX 


u s «A\AL HOSPITAL 

Tuesday 

Staff— 9 Surgical operations 

Wednesday 

Staff— g Surgical operations. 

Thursday 

Staff— 9 Surgical operauons 
Fndjv 



bURGER\, G\^ECOLOG\ AND OBSTETRICS 


lOjS 


SURGERY or THE EYE, 

JEfPERSON lIOSrrTAL 

Tuesdtiy 

LocisII CiERf and Bronchoscopy 

f O Letvts and staff— 9 Nose and throat op rations 
it tdnrsdiy 

F 0 Lehis and staff — 10 Carcinoma of larynx 

Lon» H Clerf and staff—ir Bronchoscopy 
Thursdcv 

Lons H CiESF and staff — 0 Bronchoscopy 

F O Lxms and staff — g Nose and throat operabons 
frulav 

C h G SnsvNON and staff — 3 Ophthalmology 
Mr SIVA! HOSPITAL 
J/anfov 

C AA LeFestr— 3 30 El e clinic operations and demoo 
stration of cases 

Ttuiday 

Lewis Fi»ntt — j Ear nose and throat ctioic, opeialion. 
and demonstration o{ cases 

11 tdnttday 

Dstro Hists— a JQ Car nose and throat clinic 

CtBUEL Ticait— 4 Bronchoscopy 
r/iurtdJy 

Morris lAEr<STEis-~2 Ear ooseandthcoatchniv opera 
tions and demonstration of cases 
Ffuiiy 

MsTTHEW Frsner -I Ear nose and throat cluuc opera 
tions and demonstration of cases 

ST JOSEPH S HOnPlTAL 

Tutsdav 

GeOBCE AIoM-tY MaRSOXti — 9 The Afarshall operation 
foe nasal ileforrnuy with end results 

A J Keenas — 3 OtoIao’“S°I06*cal operations 
II tdnesdjy 

ARTaVR \\ g Otolaryngological opetatunos 

Thursdij 

GF-Osce Morix\ XlARcitAit— 9 The radKai mastoid 
with end results 

C T McCartry— 2 Ocobtimgological operations 
Friday 

FRAvr-ts \ Gomes— 9 OtolaonSflog'«a' operations 


EAR, NOSE AND THROAT 

SAifARITAX HOSPITAL 

ifimday 

Mantiiw Ersvee— 3 OperaUie otology 
7 uaday 

Qievauer Jacesos and associate- — & 30 Bronchoscopii. 
cluuc 

RoBEEiRiDPAni— 2 Laryngological clwjc 
LrmcR C Peter— 3 Operative ophthalmology 
IT tdnesday 

Cbcxaiszs JacesOv and a.«sociates— 8 30 Bronchoscopic 
cluuc 

Tijrsdjy 

CiitVAliER JacksOv and associates— 8 jo Bronchoscopic 
cluuc 

Robert Rh>paib— 2 l^rative laryngology 
LtyuE* C Peter — 4 Ophthalmological surgery 

Friday 

CbeaauerJacesos— 8 30 Bronchoscopic clinic 
Matthew £RSVtr~ 4 Otological chmc 

EPISCOPAL HOSPITAL 

ideniay 

Fredeuce KR-acs —2 Eye clinic 
n R Uatscy— 2 Ear nose and throat cluuc 
Tuesday 

Harou) von GoinsESb— Eye clinic 
B tintsday 

W R Matso'*—! jo Ear nose and throat clmic. 

A C Fewio .— 5 EyecUic. 

Thursday 

C C Bfrnr»T— r Ao Ear nose and throat chnie 
FREOEiucRKfcACas— I 30 Eye cluuc 
Friday 

C C Bffi»ERT— 1 30 Ear ncpse and throat thnv: 

Harold von Goldbero— i 30 Eye ehwe 

JEV,TSH HOSPITAL 
II tdntsdty 

J C Kmpe— J Opblhalmobgical operations 
rhmsiay 

A S KaciuajI aad R F Ridpath— 1 Otolaryngologi 
cal A^raliona 

ST MAR\ S HOiPITAL 


UNTVERSITA HOSPITAL 
II edrKsday 

George FVTtEROLF and staff-i Otobryngologxal clm 
1C operations and deroonsuatioi of cases 
Friday 

George FEtIeROLf and staff-2 OtobryogokigicaJ chn 

1C operat ons and demonstration of ewes 

T B Ho^wxv- 4 Ophthalmological clinic 


Tuesday 

HIULAII G»aBV— 3 OtolaiyogOlogy 
n ed’usdjy 

F A Mraray—J Ophthalmology 
Thursday 

R T NI DusNEiiY— 3. Ophthalmology 
Edward MtrRfBY—$. Owlaryngoloiy 
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L\NkENAU HOSPITAL 

Fj e climc 


GRADUATE HOSPITAL 


2Ionday 

J CsEicETOs and Dr SurrH— 

Tuesday 

^ J Crekhtos and Dr Suitb— i Ejeduuc 
Rupk Butler and J A * Ear no 

throat clinic. 

11 ednesday 

" J Crejohtos and Dr Smith— i Eye clmic 


ifonday 

R Blutr G M Coates S R Smixern C B Wood 
and E B Gleaso\—*j Ear nose and throat clinic 


Tuesday 

R Bctleb G M CotTES S R Skiller-v G B Wood 
and E B Gixasov— a Ear nose and throat clinic 
demonstration of cases of intercostal neuralgia 


Friday 

B J Creighton and Dr Smith — 1 Eye chmc 
Kara Butiler and J A Babbitt — a Ear nose and 
throat clinic 


Thursday 

Cbevauer Jacxsdn— 9 Bronchoscopic dime 


ST CHRISTOPHER S HOSPITAL 


H J Williams > 
cLnic 


II ednesday 

r E II Campbell— 9 Nose and throat 


Thursday 
Eye dime 
Friday 

31 E II CAUPBELt— 


NORTinVESTZRN GENERAL HOSPITAL 


Tuesday 

M S Ersncr H S WiEOERandJI A Zacks— 
and throat dime 


PHILADELPHIA GENERAL HOSPITAL 
Robert J Hunter — 


Tuesday 

• Laryngology 
Friday 

L Waller Deicblxb — 9 Ophthalmology 


PRANEFORD HOSPITAL 


Tuesday 

FraMv Eubery and Robert Watt — j Ear nos 
th roat clinic 

II ednesday 

WiiiiAun Chandlee— * EyecUme 
Ur Richardson — j Ear nose and throat cluuc. 


NORTHEASTERN HOSPITAL 


II ednesday 

GEUFI.E E SiiAPfER — J Sinus disease 
C A Lawrence — 3 Ophthalmology 


illSERICORDIA HOSPITAL 


Monday 

J E Lorres — * Otolaryngologicaloperations 


Tuesday 

OtoUryngoIogical operations 


C T McCarthy— 

It ednesday 

J E Loptls — J Otolaryngological operations 
Thursday 

C T McCarthy—* Otolaryngological operation* 


J E Loptus- 


Friday 

Otolaryngologicsl operation* 


CHESTNUT HILL HOSPITAL 
JohnR Davqs- 


Thursday 

M S Er»n-eb H S WiEDERand M A Zacks—* Nose 
and throat clinic. 

S 11 Brown— 3 Eye dime 


Tuesday 

t Dose and throat dime, 
jrednesday 

Benjamih D Parrish— r 30 Ear nose and throat 
dime 

Thursday 

John R Davies— r Ear nose and throat clinic 
Carl W iluams — * Ophthalmology 

Friday 

BEVjAiitN Parrish— r 30 Ear nose and throat clime 


Thursday 

CttBMT J Paulv Carroll T Halnts h Bmlily 
ChalpO'it and Evereit A Tyler— 2 Tonaillec 
dmic, adults and children 

under gas anaesthesia 


WOilAN S HOilEOPATHIC HOSPITAL 


Thursday 

IV ^ CmswEti and Charles J V 
PRIES Jr.— 9 Nose and throat dime 


'(OMAN S MEDICAL COLLEGE HOSPITAL 


Tuesday 

r Brail,-, E„ ,„„„dlhn„t<ln,c 


«. Friday 

Muea„,f Bran,-, E., non «d ll».t 


io6o 
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PRESB\TERIAN HOSPITAL 

Monday 

H M LAJ.CDON and J M Thord.gto'^— a Ophthal 
mology 

Friday 

N P Stavtfer, \\ Cabiss and O R Kitne — a Oto 
laryngological operatjons 

COOPER HOSPITAL 
(Camden) 

Tuetday 

A JI Elweil — 1 Otniaryngologicat operations 
Thursday 

A M Elwell — a Otolatyngological operations 

ST LUKE S AND CHILDREN S HOMEOPATHIC 
HOSPITAL 

Tuesday 

Charles B Hollis and staff — 9 Ear nose and throat 
clmic 

WILLS EYE HOSPITAL 

Staff— a daily Ophthalmological clinics operations and 
demonstration of cases. 


HAHN EJI ANN HOSPITAL 
Tuesday 

H S Weaver and staff — 2 Ear nose and throat clinic 
Thursday 

H S W EAVER and staff — 2 Ear nose and throat clinic. 
Friday 

FramcNaole and Fred Peters — 9 Cataract Operations 

ST AGNES HOSPITAL 
Tuesday 

BE'ejuffii D Parrish — i Ear nose and throat clinic 
n ednesday 

George F J Kelly — 2 30 Ophthalmological chnic 

CHILDREN S HOSPITAL 
Jaues a BABBtTT and associates Nose and throat chnic 
Edward SHDiTOAV Eye dime 

STETSON HOSPITAL 
Thursday 

Carl Lee Felt— is Ear nose and throat dime 



SUBJECT INDEX TO VOLUME L 

^DOMEN ImplanUtion maUgnancy of abdomtoal 

\bnonnalmes Micromelia ia child irradiated m utero TO Eitid os caicis 1012 . ,, 

SacrococCTgeal tewtoi^ta with mUgnaftt degraera * ^ o{ ne Negro its bearing on the mortality 

tion in cLldhood 8s Value of ^dwalUng ^ 

catheters in urinary surgery 441. Josmdiatwnp^ Appendicitis Bacteriology and pathogenesis of 562 

nancy report of a ca«e 49» Annular pancrea 533» ^^o^i^ations upon the eatenonaed appendix of the 

Abortion rortrrdiation pregnant 49* AppSix^ Duodenal and gastric ulcer cholec^ystitis and 

Uce of intra utenne charcoal treatment m gynecology ‘^’^^ndiotis a consideration of their pathol^ical re 


AnMlhelMS Expenence with sodium amytal as an intra 
venous 8s8 Chnical expenence with new local 
anesthetic drugs 997 
Ankle Bifid os calcis iota 


and midwifery 873 
Acetylene Anaslhesia ed 117 ,v„— rie 

Alcohol injections for postoperative pain «n thoracic 

Aha^'^E^llations on control of intestinal funclKin «1 
Amenorrhcea Tostradiation pregnancy report of a case 

492 

American College of Surgeons— M«rtin 

Address of Retiring President Franklin H Martm 

Ad*dwaof \\elcome Herman L Kretschmer *84 

Board on Medical Motion Picture Films 3$7 

Board on Traumatic Surgery 3io-3t9 33' 33* 34® 

Ca^niidales Presentation of tor 
Clinical Congress Nineteenth Annual 
October 14-18 1929 ed 179 Soent ific pragram 
ed aSo HospiUl and surgi^l practice ^ «i 
Clinics of ed 281 in Philadelphia 93® 

Conmittee on ArrangemenU Chicago 3S9 
Committee on Treatment of Frac‘“"* 

Committee on Treatment of MaUgnant Diseases 3$' 

Coniocation Seventeenth ed 18a 
Department of Clinical Research 330 . 

F.fcwsW .dd,i«-Th. md.0.1 re>otoli™ » 
in the humamaauon of science Glenn Franx 302 

GrertmS® rom College of Suigeons of 
u^n.til Standardizauon Conference 36n-3»4 

Add?e«-SuTgery m the hledical Depart 
1 of the United Stales Army Merntte W 


lamns S 9 Some pnnciples in abdominal surgery, 129 

Abdominal technitiue system of operative exposures 
4SS Observations upon extenonaed appendix 01 dog 
57* Pseudomyxoma pentonn originating from muco 
cele of appendix 1023 , 

Arm Arthrodesis of shoulder by means of osteoperiosteal 


Libra^and^Literary Research Department 358 
hlace The Great 288 i—irtK, 

lohn B Murphy Oratwn— Some pnnciples m abdom 
^ tnal surgery D P D ''dlue iig t 

Oration on 1 ractures (first address) ^cartes l. 
Scudder I93 

President's address-The Medical Department of the 
Umled States Army 296 
reel try of Bone Sarcoma 354 
State and Provinaal SecUonal Meetings 350 
.__m,a Treatment of pernicious by liver feeding 2^ 
itlood regenerauon in severe 244 Observations m 
Treatment of 246 Physiological of pregnancy study 
of one thousand patients 954 

thesia ed 117 Prtmedication for local with intra 
^ _QUS barbitunc compounds 494 Lummal and the 
nen er concept of (semi Anesthesia) ed 775 l/ocal m 
,bdoimnal surgery 879 


Arthntis Surgical indications for sympathetic ganglionec 
tomy and trunk resection m treatment of chronic 
arthntis 204 , , 

Arthrodesis of shoulder by means of osteopenosteal graftt 

Asphj^a Traumatic with report of five additional cases 

AtelKUsis resioperative pulmonary report of unusual 
ease 45 Mechanism of obstructive pulmonary 385 
Postoperative pulmonary complications and broncmal 
obslructJOD postoperative bronchitis atelectasis (ap* 
oeumatosis) and pneumonitis considered as phases of 
same syndrome 79s 

ACILLI tubercle Cull- 

thousand two hundred cultures 983 

Bacteriology and pathogenesis of appendicitis 362 
Barbitunc acid compounds Piemedication (or local 
anwsihesia with intravenous barbituric compounds 
494 

Bifurcation operation indications techmque and results 

90 

Bile ducts ESect of cholecystenteiostomy on biliary 
tract 40 ReSux of pancreatic and duodenal secretions 
through a drainage tube in the common 627 Local 
anrsthesia in abdominal surgery 879 
Bladder Technique of the Voelcker estrapentoneahaation 
of unnaiy with illustrative cases O9 Ruptured 
urethra operation 105 Radiology as a complete or 
partial substitute for surgery in treatment of cancer 
of female pelvic organs 173 Value of indwelling 
ureteral citheten in unnary surgery 441 Abdominal 
technique system of operative exposures 455 
tary tuberculoma of bladder 1013 
Blastomycosis Localized infection caused by yeast hke 
funp with peciat reference to spinal involvement 
97 * 

Blood Treatment of petmaous ansmia by Lver feedmg 
*34 regeneration in severe anarmia 244 Observations 
on treatment of 246 Sedimentation test in pregnancy 
and In puerpentun study of five hundred forty 
patients 429 II*molytic icterus and tectoique of 
splenectomy 606 Physiological aaxmia In pregnancy 
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study of one thousand cases 954 Total gastrectomy 
with report of successful case ioo3 
Blood sugar Use of intravenous glucose in diabetic pa 
tients 769 ^ 

Blood vessels Injection treatment of varicose veins 545 
Solitary cysts of the kidney report of seven cases and 
observations on pathogenesis of these cysts 668 
Circubtory Complications of prostatectomy 864 
Boib Relation between acute infections of the nj^r 
respiratory tract and infections of the kidney ed 50J 
Bone Chondrosarcoma of *i6 changes in hypeiparatby 
roidism 783 

Brain Anthropology of Negro its bearing on mortahty in 
head injuries review of six hundred cases 499 Three 
score and ten ed 774 

Breast Liposarcoma of mammary gland 81 Standard 
ization of electrosurgery radical operation lor cancer of 
the breast taken as an example in general surgery 261 
Bronchi Mechanism of obstructive pulmonary atelectasis 
385 Postoperative pulmonary complications and 
bronchial obstruction postoperative bronchitis alelec 
tasis (apneumatosis) and pneumonitis considered as 
phases of the same syndrome 795 
Bums Implantation method of skm grafting 634 

^/€COSTOM\ Left partial colectomy 6> 

Cesarean section Present day treatment of pbcenu 
previa 113 General consideration of cor $12 
Cancer Incidence of among Indians in Smthaest 196 
Recognition of earfycenacal 200 Aniaijuirytotothe 
basic cause and nature of cervical pathology of 
cervicitis (erosion of the eervu) and relation between 
cervnatis and cervical cancer 513 689 
Carbon dioxide Anxsthesia ed 117 
Carbuncles Relation between acute infections of upper 
respiratory tract and infections of bdney ed 503 
Catgut How can we insure sterility of 271 
Catheters Value of indwelling ureteral in urinary surgery 

Cell growth Laws of 163 

Central Aosenat Coaiereace on Traumatic Surgery 329 
Cervicitis Inquiry into basic cause and nature of cervical 
cancer pathology of cerviatis (erosion of cervix) and 
relation between cervicitis and cervical cancer $13 
688 

Charcoal therapy Theory and practice of intra utenne in 
gynecology and midwifery 873 
Chloroform Amesthesu ed 117 
Cholecystenterostomy Effect of on biliary tract 40 
Cholecystgastrostomy Effect of on biliary tract 40 
Cholecystitis a bacteriological and experunental study of 
three hundred surgically resected gall bladders 655 
Relation of hepautis to chronic 959 
Cholelithiasis in Korean 51 

Chordoblastoma Four rare rectal tumors— mtrarectal 
sohd teratoma fibroleiojn>oma paraffinoma and 762 
Circulatory disease Pen artenal sympathectomy in of 
extremities report of cases 426 
Cocaine poisoning Premedication for local anxsUiesia 

vnth intravenous barbitunc compounds 494 

CohUs Regional migratory chrome ulcerative 964 
Colon Left partial colectomy 65 Resectwn a^ oUtme 
twn of (obstructive resection) 594 
^6 Simple, non specific ulcer of S70 VlediM colos 
tomy 903 Regional migratory chrome ufceraUve 
colitis 964 

«■ f 

morUhty mtoJ mi»™ ■'™’ 
cases 499 


Cyanosis TraumaUc asphyxia with report of five addi 
tional cases 578 

Cystadenoma Pseudomucinous analysis of thirty eases u 
which the cysts were not ruptured before operation 

■pNlVBETES Use of intravenous glucose m diabetii 
patients 769 

Diaphra^ Redistribution of respiration followmg paraly 
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